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AbstrAct 
Background: Prolonged computer use and poor ergonomics among IT professionals are considered risk factors for 
musculoskeletal disorders. This research aims to analyze the degree of forward head posture and workplace ergonom-
ics in young IT professionals to assess the risk for a neck disability. Methods: A prospective study was carried out 
by assessing the sitting posture at work, neck disability in the cervical region, quality of life, physical activity, and 
ergonomics of the workspace in 73 young IT professionals (32.56±5.46 years). Results: The score for the cervical 
functional disability index (NDI) showed a mild neck disability (8.19±7.51). The craniovertebral angle has an aver-
age value of 32.01±11.46, corresponding to a light forward head posture, and it positively correlated with age and 
work experience and negatively correlated with ROSA (r=0.24, p<0.05). The NDI positively correlated with physical 
activity (r =00.32 p<0.05) and with ROSA (r= 0.24, p<0.05). Conclusions: In IT professionals, neck disability 
is associated with the lack of workspace ergonomics and the amount of physical activity. Forward head posture cor-
related with age, work experience, and poor workspace ergonomics. According to our findings, there are real concerns 
about the influence of head posture and workplace ergonomics on health among IT professionals. We consider that it is 
necessary to adopt preventive measures to address neck disability and improve workspace ergonomics.

1. IntroductIon

Prolonged use of computers for professional pur-
poses often involves frequent and extended periods 
at the workplace that are not always ergonomi-
cally designed. Moreover, among IT professionals, 
sedentary activity due to long static periods at the 
computer affects all body systems [1]. Due to the 
COVID-19 pandemic, all professional activities 
have been affected, many of them resorting to tel-
eworking. However, in the case of IT profession-
als, these changes proved to be unfavorable, being 

a determining factor in the prevalence of muscu-
loskeletal disorders and cervical pain [2]. Essential 
aspects in managing and preventing work-related 
musculoskeletal disorders in the case of IT profes-
sionals include postural assessments, workstation 
ergonomic interventions, and work-break time 
frames [3, 4].

In the literature, studies of professional computer 
users show that these static postures seriously im-
pact the functionality of the upper torso and the 
cervical region, implicitly often identified in pos-
ture changes in the sagittal plane [5]. The most 
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commonly identified posture in computer users is 
described by the anterior projection of the head, de-
fined as the anterior position of the head relative to 
the gravitational line – recognized in the scientific 
literature as forward head posture [6]. In addition, 
forward head posture is considered one of the main 
risk factors in developing musculoskeletal disorders 
among IT professionals [7, 8].

According to the literature, head posture assess-
ment among computer users is often performed 
sagittally due to the positioning of the computer 
workstation (the monitor and auxiliary devices) in 
the frontal plane [6]. From a clinical point of view, 
the assessment of postural deficiencies of the head 
and neck from the sagittal plane should be per-
formed by measuring angles such as the craniover-
tebral angle (CVA), head positioning angle, head tilt 
angle, and cranial rotation angle [9]. 

Recent scientific work considers that the primary 
method for analyzing the anterior projection of the 
head is the determination of the craniovertebral an-
gle through photogrammetry [6, 10], which can be 
evaluated with the help of Posture Screen Mobile 
software [11, 12].

The means for assessing the workspace ergonom-
ics described in the literature involve various obser-
vational methods such as the Rapid Office Strain 
Assessment (ROSA) checklist [13]. In the scien-
tific literature, several types of questionnaires assess 
cervical musculoskeletal disorders using patient-
reported instruments, the Neck Disability Index 
(NDI) being the most commonly used for measur-
ing the status of neck pain and the level of disability 
secondary to pain [14, 15].

This research aims to analyze the degree of for-
ward head posture and the ergonomics of the work-
place in young IT professionals to assess the risk for 
a neck disability.

2. Methods

Informed consent was obtained from all par-
ticipants involved in the study. We conducted this 
prospective study between November 15, 2021, and 
February 15, 2021, in the context of the COVID-19 
pandemic.

2.1. Participants

We invited twelve IT companies to participate in 
the current research by contacting their human re-
sources department; nine of them accepted our invi-
tation. One hundred fifty-two employees received a 
letter of invitation and the study protocol. Inclusion 
criteria were:
• Professional activity in the field of IT;
• At least two years of relevant work experience in 

the field of IT;
• Minimum age of 23 years;
• Written confirmation for participation in the 

study.
Exclusion criteria were:
• Any history of cervical pathologies independently 

of the profession, present before the initiation to 
the study: diagnosed degenerative and inflamma-
tory disorders of the cervical spine (such as spon-
dylosis, ankylosing spondylitis), cervical traumas, 
and surgical interventions in the cervical area;

• Absence to any of the stages of the study (regard-
less of the reason).
All volunteers signed informed consent to par-

ticipate in the study. The local ethics committee 
approved the study protocol, which respected the 
Helsinki Declaration.

2.2. Study Protocol 

The study protocol was divided into three stages: 
Stage I – which consisted of a 20 min survey, fol-
lowed by Stage II – an objective assessment of the 
sitting posture at work, and Stage III – the evalua-
tion of the workspace ergonomics.

2.2.1. Stage I - Survey Implementation       

The survey comprised four sections: (i) demo-
graphic data and details about the professional ac-
tivity; (ii) neck disability assessment; (iii) quality of 
life; (iv) physical activity assessment. 

1. Demographic data (gender, age, height, weight, 
dominant hand) and details about the professional ac-
tivity (work experience, duration of weekly working 
days, and the average number of hours spent on the 
computer, place of professional activity – at the office 
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(within the company) or home (remotely), number 
and duration of daily breaks, information about the 
alternation of office position and data about the cur-
rent state of health).

2. The neck disability assessment was performed us-
ing the Neck Disability Index (NDI) questionnaire 
– it contains ten items that refer to neck pain (inten-
sity) and the level of ability to manage daily living 
activities (personal care, reading, lifting, headache, 
work, concentration, driving, sleep and recreation) 
[14]. The NDI score is interpreted as 0-4=no dis-
ability, 5-14=mild disability, 15-24=moderate dis-
ability, 25-34=severe disability, and over 34= total 
disability, where a score of 50 converted to percen-
tiles represents 100% [15]. According to Kumari 
et al., the NDI score is calculated as follows: total 
score/total possible score, transformed to percentage 
multiplied by 100=% points [16].

3. The quality of life was evaluated by applying the 
SF-36 quality of life questionnaire composed of 8 
scales (36 questions): physical functioning, bodily 
pain, role limitations due to physical health prob-
lems, role limitations due to personal or emotional 
problems, general mental health, social functioning, 
energy/fatigue or vitality, and general health per-
ceptions [17]. The results can vary between 0 and 
100, with a higher score representing a better gen-
eral state of health [18]. The SF-36 questionnaire 
is frequently used as a valuable tool in determining 
health status [19].

4.  Physical activity assessment: the participants’ 
type, frequency, and volume of physical activity. 

2.2.2. Stage II - Evaluation of the Sitting Posture 
at Work

Head and neck posture assessments were per-
formed at the workstation of each participant, either 
at their home office setup or within the company of-
fice by an independent investigator. All images were 
taken with the same camera placed on a tripod 1.5 
m away from the participant and adjusted at shoul-
der level. The camera recorded a 60 minutes video of 
the participant during the work time activity. In or-
der to reduce potential false working postures, par-
ticipants were asked to continue their professional 
activity while the camera was recording. The video 

analysis was performed by a second investigator 
who selected a frame of the most relevant posture 
(the posture maintained by the participants for the 
most extended period).  

The photographic analysis was done in the sec-
ond part of the first working day of the week (or im-
mediately after a holiday) to obtain relevant results 
and implicitly reduce the bias. In addition, we used 
the Posture Screen Mobile Software (PSM) [11] to 
obtain accurate and more detailed measurements of 
the craniovertebral angle and to analyze the head’s 
position.

After selecting the images of all participants, 
these were uploaded into the PSM software. The 
height and weight were entered into the PSM soft-
ware after creating a record of each participant. The 
digitization process involves specific landmarks 
that were placed on the lateral view in the follow-
ing points: the top part of the monitor, the bottom 
part of the monitor, the lateral canthus of the eye, 
the correct interior of the external acoustic meatus, 
the center base of the neck at the cervicothoracic 
junction, spinous process of the C7 vertebrae, sev-
enth thoracic vertebrae, the center of the thorax 
– approximately at T6-T8 level, the center of the 
mid-lower torso at T10-L1 level, elbow, wrist, hand 
(center of distal metacarpals), the center of the hip 
- great trochanter, knee - lateral of the tibiofemoral 
joint and ankle - the center of the malleolus (Figure 
1). All points were marked using reflective stickers 
placed according to the above body landmarks.

Figure 1. Anatomical landmarks, digitisation process in PSM.
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The craniovertebral angle was analyzed with two 
anatomical landmarks (the spinous process of the 
C7 cervical vertebrae and the outer part of the ear-
tragus). This angle is formed by the horizontal line 
passing through the seventh cervical (C7) vertebra’s 
spinous process and the line between the C7 verte-
bra’s spinous process and the ear’s tragus [20]. Ac-
cording to Shaghayegh Fard et al., values <48-50° 
of the craniovertebral angle imply a greater rate of 
occurrence of forward head posture [21]. Therefore, 
the craniovertebral angle is considered normal when 
higher than 50°, light when it is between 30°-50°, 
and severe when it is below 30° [22].

During the process of digitization, the PSM 
software measures the craniovertebral angle (CVA), 
head-neck angle (neck flexion angle), head-tilt an-
gle (relative to horizontal), gaze angle, high thoracic 
angle, neck posture angle, elbow angle, wrist angle, 
trunk-thigh angle, thigh angle, and lower leg an-
gle.  The results obtained using the PSM software 
present the relation between the sitting posture of 
the participant and workspace ergonomics.

2.2.3. Stage III - Assessment of the Workspace 
Ergonomics 

The workspace was assessed using an independ-
ent investigator’s Rapid Office Strain Assessment 
(ROSA) checklist, blind to the previous evaluation 
stages. ROSA is an observational method that as-
sesses chair height, pan depth, armrest, back sup-
port, duration of sitting, and postures when using 
the telephone, monitor, keyboard, and mouse, all 
results producing an overall score that will be ana-
lyzed with a scoring chart. A final score higher than 
5 implies an increased ergonomic risk factor and 
a high level of discomfort [13]. Statistical analysis 
was performed using SPSS Version 26. A bivariate 
(1-tailed) Pearson correlation test was used to ob-
serve the relation between the measured parameters.

3. results

From the 105 IT specialists recruited in the study, 
we enrolled 73 (39 men and 34 women). Eight 
participants were excluded due to medical condi-
tions mentioned in the exclusion criteria, and 24 

participants dropped out after the first stage of the 
study protocol. The demographic characteristics of 
the group are shown in Table 1.

Due to the COVID-19 pandemic, 33 (45.21%) 
participants adopted a remote work style and, in 
some cases, a hybrid mode (remote work combined 
with office work). Many participants spend, on aver-
age, 6-8 hours/day at the computer (n=31, 42.47%). 
Many participants (n=33, 45.21%) also reported 
that they work from home (remotely), followed by 
a large number who adopted a hybrid mode (n=28, 
38.36%), whereas only 16.44% (n=12) conducted 
their professional activity at the office. Among 
those adopting a hybrid regime, 12.3% worked 1-2 
days from home/week, 23.2% worked 2-4 days from 
home, whereas 47.9% worked 4-6 days a week from 
home. 

Break frequency during a working day was rela-
tively high, with 36.9% stating that they take 3-4 
breaks/day, each lasting about 5-10 minutes long 
(61.6% of the participants).

According to the Occupational Safety and 
Health Administration (OSHA), sitting still for 
prolonged periods when working at the computer is 
unhealthy, and they recommend changing this posi-
tion frequently.

Sources of information about office ergonomics 
vary widely. Most participants (n=53, 72.6%) know 
workspace ergonomics, obtained through online 
research, specialized courses, ergonomic specialists, 
friends, colleagues, or social media. The most com-
monly used device among the IT professionals in 
our research is the laptop (n=67, 91.78%), with only 
a few using a computer (n=6, 8.10%). For most of 
their professional activity, 54.7% (n=40) of the par-
ticipants used two monitors.

In terms of physical activity, a large number of 
participants (n=35, 47.9%) stated that they join in 
physical activities several times a week, and only a 

Table 1. Characteristics of the study group.

Parameter Mean±Standard deviation
(n=73)

Age (yrs.)
Body Mass Index (kg/m2)
Professional experience (yrs.) 

32.56±5.46
23.52±3.56
  9.32±5.56
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few participants (n=4, 5.48%) from the entire group 
do not join any physical activities. 42.47% (n=31) 
of the participants stated that they endorse physical 
activities several times a week with a frequency of 
3-4 workouts/week, followed by 27.4% (n=20) with 
a frequency of 1-2 workouts/week. 15.07% (n=11) 
of the entire group is sedentary, and 5.48% (n=4) 
practice high-performance sports. 9.59% (n=7) of 
the participants have daily physical activities such as 
walking or cycling to work. For statistical analysis, 
physical activity was coded with 1 – daily physical 
activity, 2 – physical activity several times a week, 3 – 
physical activity several times a month, 4 – physical 
activity several times a year, and 5 – never.

The correlations between the measured param-
eters are presented in Table 2. The mean value of 
the cervical functional disability index (NDI) is 
8.19±7.51 (Table 2), which, according to Vernon, 
represents a mild disability score [15]. The mean 
craniovertebral angle measured using the Posture 
Screen Mobile software has an average value of 
32.01±11.46 (Table 2). 

The craniovertebral angle was positively corre-
lated with age (r=0.28, p<0.01) and work experi-
ence (r=0.23, p<0.05) and negatively correlated with 
ROSA (r=0.24, p<0.05). The head-neck angle was 
negatively correlated with age (r=-0.26, p<0.05) 
and with work experience (r=-0.21, p<0.05) and 

positively correlated with ROSA (r=0.29, p<0.01). 
The gaze angle was negatively correlated with work 
experience (r=-0.21, p<0.05) and the device used – 
laptop/computer (r=-0.22, p<0.05), and positively 
correlated with ROSA (r=0.21, p<0.05). Finally, the 
NDI was positively correlated with physical activity 
(r =0.32 p<0.05) and with ROSA (r=0.24, p<0.05).

4. dIscussIon

Our study aimed to assess the level of cervical dis-
ability among young IT specialists by assessing the 
relationship between cervical spine posture during 
professional activities, age, work experience, level of 
physical activity, and the impact of workspace er-
gonomics. The results obtained provide valuable in-
formation on these topics. In addition, Lamba et al. 
also confirmed the development of neck and upper 
limb disabilities among IT specialists using com-
puters more than 40 hours per week [23]. 

Aegerter et al. noticed that the number of daily 
breaks and workstation ergonomics could influence 
the level of neck disability [24]. Therefore, they con-
ducted a longitudinal study starting from 2 hypoth-
eses – neck pain prevalence is influenced by working 
from home, and workstation ergonomics, break time 
during computer use. The total amount of time spent 
at the computer could increase neck pain intensity 

Table 2. Descriptive Statistics and 1-Tailed Bivariate Pearson Correlations for Manifest Variables.
Variables 1 2 3 4 5 6 7 8 9 10 11

1 CVA -
2 Head Neck Angle -0.94** -
3 Gaze Angle -0.35** 0.32** -
4 Thorax Angle -0.06 0.12 0.00 -
5 Age 0.28** -0.26* -0.19 0.04 -
6 Neck Disability Index -0.06 0.13 0.19 0.06 -0.15 -
7 Work Experience 0.23* -0.21* -0.21* 0.10 0.87** -0.08 -
8 Gender -0.10 0.13 0.02 0.00 -0.05 0.02 0.02 -
9 Physical Activity -0.13 0.06 0.04 -0.02 -0.05 0.32* -0.09 0.11 -
10 Device Type -0.13 0.10 -0.22* -0.01 0.06 -0.09 0.09 0.14 0.13 -
11 ROSA -0.24* 0.29** 0.21* 0.00 0.01 0.24* 0.00 -0.11 0.04 .17 -

Mean 32.01 57.02 19.49 157.99 32.56 8.19 9.32 1.53 2.32 1.06 3.37
SD 11.46 11.57 11.15 15.37 5.46 7.51 5.56 .50 .87 .25 .87

M=mean; SD=standard deviations; *=p<0.05; **=p<0.01.
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Implicitly, some misalignments can be noticed 
with a poor posture, such as an anterior projected 
head. According to Hansraj, as the weight of the 
head is shifted anteriorly in the forward head pos-
ture, not only the craniovertebral angle worsens/is 
affected, but it also changes and can be seen in the 
gaze angle, dropping below the horizontal line – 
which is considered to represent a level of comfort. 
Our study has identified significant results when 
correlating parameters such as the CVA, gaze angle, 
and head-neck flexion angle [29].

Nejati et al. conducted a study regarding the re-
lationship between poor postures (forward head 
posture) and the prevalence of cervical pain, respec-
tively the degree of cervical disability, in two groups 
of participants (a symptomatic group with cervical 
pain and an asymptomatic group without cervi-
cal pain)[30]. Following the measurements of the 
craniovertebral angle, the differences between the 
symptomatic and asymptomatic groups were mi-
nor (UCV=23.00±0.70 in the symptomatic group, 
respectively UCV=28.40±12.40 in the asympto-
matic one). The study concludes that the value of 
the craniovertebral angle does not directly influence 
the degree of cervical disability and, implicitly, by 
the degree of forward head posture. 

In compiling the online survey, we chose both the 
Neck Disability Index and SF-36 as per the results 
of Pontes et al., which show that these are reliable 
and valid tools for evaluating disability and neck 
pain [31]. In addition, a review conducted by Bobos 
et al. demonstrated that the Neck Disability Index 
questionnaire has from moderate to excellent level 
of reliability in test-retest and is supported by the 
qualitative results of the content [32]. Although the 
Neck Disability Index was published first in 1991 
by Vernon et al., the only change that has been made 
was the word “neck” that was added to the term 
“pain” to specify that the question referred to the 
“neck pain” of the individual taking the survey. The 
scientific literature regarding ways of treating and 
preventing neck pain, and, all the more, neck dis-
ability, highly recommend specific exercises that fol-
low outcomes, such as strengthening or stretching 
the involved region. In our study group, participants 
more involved in physical activities had a lower level 

and neck disability. For their study, they collected 
data before the COVID-19 pandemic started and 
made a follow-up during the lockdown. The find-
ings of their study show that a higher number of 
breaks during computer use could reduce the degree 
of a neck disability and that there is an association 
between neck pain intensity and the number of 
hours spent at the computer.

We have chosen to evaluate the forward head 
posture by measuring the craniovertebral angle as 
per the findings of Kim & Kim, who stated that 
this method is reliable when investigating the func-
tionality of the neck region [25]. In addition, re-
cent scientific work considers the primary method 
for analyzing the anterior projection of the head by 
determining the craniovertebral angle using pho-
togrammetry as a validated, reliable, and objective 
method [6, 10, 20]. Following the posture’s photo-
graphic analysis, the craniovertebral angle measure-
ment can be done with the help of Posture Screen 
Mobile [11, 12], a non-invasive, easy-to-use, and 
portable way that allows optimal assessment and 
does not require experience in obtaining accurate 
and reliable measurements.

According to the study by Szucs & Brown, the 
Posture Screen Mobile software has strong reliabil-
ity and validity in scientific research and for clinical 
purposes [12]. Natural numbers with finite decimals 
represent the result of the measured craniovertebral 
angle when using the Posture Screen Mobile app. A 
study by Boland et al. showed that postural assess-
ments analyzed with the PSM software are clinically 
relevant, especially when diagnosing the forward 
head posture [11]. Other scientific studies assessing 
poor postures among computer users, implicitly the 
forward head posture, by measuring the craniover-
tebral angle, concluded that the photogrammetry 
technique analysis using the PSM software is reli-
able and conclusive [26, 27]. The equipment chosen 
and the assessment method applied were consid-
ered unobtrusive/non-invasive and feasible in the 
COVID-19 pandemic context.

Even though the mean age of the studied group 
indicated a relatively young group (32.56±5.46 
years), we noticed that the CVA degree is positively 
correlated with age and work experience, consist-
ently with the findings of Sun et al. [28].
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Furthermore, we consider our survey to be original 
in its approach, as we did not find any other study 
analyzing the correlation between neck disability, 
quality of life, and workspace ergonomics.

The study has the following limitations: the self-
reported data obtained in the first stage of the study 
protocol cannot be independently verified; in the 
second stage of the study protocol, the participants’ 
posture could have been influenced by the aware-
ness that they were video-recorded. Also, we con-
sider that recording the posture during work time 
for a more extended period, in different timeframes 
of the working day and the week, would lead to 
more relevant results.

5. conclusIon

In IT professionals, the degree of neck disability 
is associated with the lack of workspace ergonom-
ics and the amount of physical activity. The forward 
head posture positively correlates with age, work ex-
perience, and poor workspace ergonomics. Accord-
ing to our findings, there are real concerns about the 
influence of head posture and workplace ergonom-
ics on health among IT professionals. We consider 
that it is necessary to adopt preventive measures 
to address neck disability and improve workspace 
ergonomics. 

InstItutIonAl revIew boArd stAteMent: The 
study was conducted according to the guidelines of the 
Declaration of Helsinki, and approved by approved by The 
Scientific Council of University Research and Creation by 
West University of Timisoara (approval number: 62876/ 
November 11, 2021).

InforMed consent stAteMent: Informed consent 
was obtained from all subjects involved in the study.
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