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ABSTRACT

Background: Upper crossed syndrome occurs due to muscular imbalance created in opposite muscle
groups developing due to postural disturbances. It is presented with the simultaneous tightening of
postural muscles and weakening of non-postural muscles in the upper body resulting in limited
mobility. The purpose of the study is to determine the prevalence of upper crossed syndrome among
software professionals. Methods: A randomized sampling of 106 software professionals was conducted
based on inclusion and exclusion criteria. The research was a cross-sectional study where software
professionals of age group 20-40 years having a daily working schedule of minimum of 3 hours and a
maximum of 18 hours on computers were included. A self-designed questionnaire and Neck Disability
Index were circulated among participants and were assessed by performing special tests. Results: The
prevalence of upper crossed syndrome among the software professionals is 55.6%. There is a positive
linear relationship between the development of the upper crossed syndrome and the functional
disability among the people and in the Neck Disability Index and the hours of working in front of
computer. Conclusion: This study illustrates that there is a significant prevalence of upper crossed
syndrome among software professionals. Neck pain and functional limitation were presented as the
main symptom that is in the verge of occurrence.
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INTRODUCTION

India has been the vanguard in the cyber world
with the development of information techno-
logy. Approximately 6 computers per 1000
population and about 18 million personal
computers are prevalent in our country. This
number is increasing day by day. The booming
of the information technology industry in India
has led to an increase in the use of computer
devices as well as marked the start of a new
genre of occupational health problems among
software professionals’. It has led to various
musculoskeletal discomforts’. The mushroom-
ming of the Visual Display Units (VDU) or the
Visual Display Terminals (VDT) in the modern
office settings has led to the various
occupational health problems and musculo-
skeletal ailments associated with it’. With the
association of improper posture, excessive
muscular tension, and limited mobility results®.
The excess time on work demands results in a
significant increase in pain, functional limita-
tion and fatigue”.

The physiological response from the work has
been termed as “workstyle”. Workstyle has
been recognized as a coupling factor for the
muscular imbalances creating pain and
functional limitation dueto the ergonomic
factors inthe computer users®. Among the
musculoskeletal complaints, the neck was the
common site to be affected because of the
static posture during work hours in front of the
computer’.

While working in a sitting posture for a prolo-
nged time, they tend to adopt a forward head
posture shifting the head forward to the spinal
central line. This is because they find it difficult
to maintain the normal posture of the spine
during the prolonged work hours of sitting®.
For every one inch of forward head posture,

there is an increase of additional 10 pounds of
weight of head on the spine. Where the poor
sitting may result in forward head posture and
rounded shoulders due to altered body
kinematics®. This forward head posture results
in mechanical stress on the neck and cause
smuscular imbalances® where onegroup of
muscles gets tightened and the other group
gets weakened and inhibited™.

This leads to the weakening of middle, lower
trapezius, rhomboid scrossing ventrally with
the weakness of significant cervical flexors.
Simultaneously, the tightening and over active
upper trapezius, levator scapulae crossing
dorsally with the tightness of pectoralis major
and minor also occur®. This may also cause
rounded shoulder, and abnormal postures of
shoulder blades. Janda defined this phenom-
enon as Upper Crossed Syndrome (UCS)*. Dr.
Vladimir Janda coinedthis syndromeas Upper
Crossed because when the weakened and
tightened muscles form a cross when they are
connected in the upper body™.

These muscular imbalances created in upper
crossed syndrome in opposite muscle groups
develop postural disturbances. This would res-
ult in a reduction of the quality of the glenohu-
meral joint. This is because the glenoid cavity
will become more vertical because of the
serratus anterior weakness creating the
scapulae for winging and turning®™. Sitting with
the posture of forward head position creates
upper cervical region extension and lower
cervical region flexion which will in turn,
reduce the muscle fiber length. This will
eventually develop extensor torque around the
upper cervical joints which will later lead to
musculoskeletal imbalances and abnormalities
like reduced scapular upward rotation, incre-
ased internal rotation, anterior tilt which will
eventually make them more difficult to
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maintain their erect posture of sitting™®. This
winging, elevated, and abducted scapula
creates scapular dyskinesia there by which
creates inrounding of shoulders.

Nearly three-fourths of the software profess-
ionals were identified with computer- related
health problems and musculoskeletal ailments.
This is almost a significant proportion of the
population of software professionals. This den-
otes a need to emphasize a field of concern
among the software professionals, their well
being, and occupational health. Hence regular
health check-ups and ergonomic advice being
sensitized regarding the importance of their
wellbeing and proper working conditions"’.

METHODOLOGY

This was a cross-sectional study that was
conducted in the Physiotherapy Outpatient
Department, KGiSL Campus, Saravanampatti,
Coimbatore. This study included 106 particip-
ants who were selected by a simple random-
ized sampling method. The study duration was
three months. Epistat info was used for sample
size calculation.

The objectives of the study were; to identify
the occurrence of upper crossed syndrome
among software professionals; to correlate the
upper crossed syndrome with the functional
disability of the individuals and also to
correlate the upper crossed syndrome with the
working hours infront of computer among
software professionals.

Procedure: A written consent is obtained from
every individual who signed up for the study.
Before the study, a brief instruction was given
regarding the research. Individuals selected for
the study were instructed and asked to
assemble in the K.G Outpatient Department in
Coimbatore. Aself-designed questionnaire was
distributed, the first section of which question-

naire was focused on demographic details
(name, age, gender, years of working) and the
second section included social factors
(personal and past history of any illness or
treatment), the third section included the occ-
urrence of neck pain(onset, duration and past
treatment ), the fourth section consisted of
other factors (history of working details and
confirmatory tests) after the filling up of ques-
tionnaire the subjects were also given the Neck
Disability Index (NDI).

Neck disability index (NDI): It is a self-reported
condition-specific questionnaire that includes
10 items- pain intensity, personal care, lifting,
reading, headache, concentration, work,
driving, sleeping, recreation). This questio-
nnaire emphasizes how neck pain affects the
ability to manage the activities of daily life
(ADL).

The questionnaire was validated by 3 senior
physiotherapists who are involved in
occupational health research. After completion
of filling the data, Trapezius and pectoralis
tests are performed. The collected data were
noted and taken for analysis. After the compl-
etion of the procedure, thank you note accom-
panied with ergonomic advice and a postural
awareness pamphlet was given to subjects.

Inclusion criteria: Age between 20-40 years™®,
Software professionals with a computer-
related work experience of minimum of 6
months®, with duration of working hours
taken into consideration whichis fixed as at
least 3 hours a day or 15 hours per week®.

Exclusion criteria: previous history of any
surgery/underlying pathology/inflammatory di-
seases to cervical spine, known history of

fractures of cervical spine or tumors*®*°.
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RESULTS as the impact of the prolonged working hours

in poor posture, involvement of multiple joints
This study showed that a significant proportion

of software professionals in the present study

in computing tasks, adopting biomechanical

and anatomical alignment of body motions of

reported that they experience muscular disco- high physiologic cost leading to muscular

mforts. This may be due to various factors such imbalances gradually.

DEMOGRAPHIC VARIABLES NUMBER OF | PERCENTAGE (%)
PEOPLE(n)

Age 22-25 22 21%
26-29 42 40%
30-33 19 18%
34-37 14 13%
38-41 9 8%

Gender MALES 57 54%
FEMALES 49 46%

Neck pain PRESENT 100 94%
ABSENT 6 6%

Working hours at office 0-4 HOURS 0 0%
4-8 HOURS 33 31%
MORE THAN 8 | 73 69%
HOURS

Working hours at home LESS THAN | 6 6%
ONE HOUR
1-4 HOURS 97 91%
4-8 HOURS 3 3%
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Chair In The Office PROPERLY 87 82%

(The usage of properly BACK

cushioned and well SUPPORTED

supported back rest chair CHAIR

during working hours)
NOT PROPERLY | 19 18%
WELL BACK
SUPPORTED
CHAIR

NDI SCORE NO DISABILITY | 12 11%
MILD 39 37%
DISABILITY
MODERATE 55 52%
DISABILITY

Table 1. Demographic data and NDIscore

Most of the subjects spent a prolonged time in
the office as their working hours showed that
31% of the population worked in front of the
computer for 4-8hours and 69% of them had
more than 8 hours of working on the computer
with a static posture. Due to this static posture,
they develop symptoms of neck pain. Out of
54% males and 46% females selected rando-
mly, 94% of the population reported neck pain
and 6% had no neck pain. 30(28%) of them
experienced pain for less than one year, 40
(38%) mentioned that they are experiencing
pain for one to two vyears and 36(34%)
population had pain for more than 2 years. It
was also discovered that only 82% of the
population had proper back-supported well-
cushioned chairs and the remaining 18% had
no properly back supported chair in the office

which can be a potential ergonomic risk for the
yielding of symptoms as they work for
prolonged hours.

Neck Disability Index values revealed that 11%
of them had 0-8% of scoring stating no
disability, 37% of them had mild disability
scoring 10-28%, 52% of them scored 30-48%
had moderate disability. None of the popula-
tion had severe or complete disability. Further
it was found that the
symptoms and muscular discomforts were

from the study,

most debilitating causing a reduction in Activ-
ities of Daily Living(ADL).
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VARIABLES NUMBER OF PERCENTAGE
PEOPLE
TESTS TRAPEZIUS AND 59 56%
PECTORALIS BOTH
POSITIVE
TRAPEZIUS AND 28 26%
PECTORALIS BOTH
NEGATIVE
TRAPEZIUS ALONE | 12 11%
POSITIVE
PECTORALIS ALONE | 7 7%
POSITIVE
UPPER CROSS 56%
SYNDROME
AMONG THE ucs 59
PEOPLE TESTED
44%
NO UCS 47

Table 2. Tests and prevalence of upper cross syndrome among people tested.

The extended periods of working ignorant of
their posture may lead to symptoms potentially
yielding muscular imbalances causing the upper
crossed syndrome. Among the population, 56%
had pectoralis muscle tightness along with the
lower and middle trapezius weakness. Among
them, 62% had pectoralis muscle tightness and
those who had upper trapezius tightness and
middle, lower trapezius weakness was showed

with 67%. 44% of them had no coexistence of
both pectoralis tightness and trapezius tight-
ness together as 7% of the population had
pectoralis tightness alone and 11% reported to
have trapezius weakness solely occurring. The
findings show that the prevalence of upper
crossed syndrome among software profess-
sionals is 55.6%.
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NDISCORE

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%
B NO DISABILITY = MILD DISABILITY mMODERATE DISABILITY

Graph 1- NDI scoring

PREVALENCE OF UPPER CROSS SYNDROME

B UPPER CROSS SYNDROME AMONG THE PEOPLE TESTED UCS

B UPPER CROS5 SYNDROME AMONG THE PEOPLE TESTED NO UCS

Graph 2- Prevalence of developing upper cross syndrome
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STANDARD
DEVIATION | .
SLNO. | yARIABLES MEAN VALUE r’ VALUE
1. SOFTWARE
PROFESSIONALS
CORRELATION | jove oo oogr | 1:44 0.49
VARIABLEL | ~R0SSED SYNDROME
06
CORRELATION | WORKING HOURS 3.68 0.46
VARIABLE2 | INFRONT OF
COMPUTER
2. SOFTWARE
PROFESSIONALS
CORRELATION | jove oo oogr | 1:44 0.49
VARIABLEL | ~p0OSSED SYNDROME
0.54
CORRELATION | THE NECK DISABILITY
VARIABLE2 | INDEX
27.35 12.8

Table 3- correlation data

The mean value of the software professionals
who are on the verge of developing upper
crossed syndrome is 1.44+0.49 subjects and the
mean value of their working hours is 3.68+0.46

a2
r

hours. The value of value correlating them
is 0.60. This is a moderate uphill (positive)
linear relationship between the development
of the upper crossed syndrome and the hours
of working among software professionals in

front of the computer.

The mean value of the software professionals
who are on the verge of developing upper
crossed syndrome is 1.44+0.49 subjects and the
mean value of their functional disability in Neck
Disability Index scale is 27.35+12.8.The value of

“. n
r

correlating them is 0.54. This is a moderate
uphill (positive) linear relationship between the
development of the upper crossed syndrome
and the functional disability among the people
on the neck disability index.

DISCUSSION

The study has focused on the prevalence of
upper crossed syndrome among software
professionals. Christensen Ketal, in 2015 evide-
ntly proposed upper crosss yndrome appears
to be a simple muscular imbalance but it may
impart huge stress on the economy of the
country via resulting in functional disability due
to neckpain®.
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As derived from this study, work organization
plays an important role, especially when
ergonomic measures are largely implemented.
A study also has reported that the individuals
developing upper cross syndrome were some
how associated with bad postureor indulge in
any activity that makes them adopt a posture
of high physiologic cost thereby leading to a
muscular imbalance that will yield upper cross
syndrome®’. Morrisetal, Stated that the
correlation between upper cross syndrome and
poor posture is relevant and found the subjects
suffering from the upper cross syndrome were
mostly because of poor posture or due to any
those activity that makes them adopt bad
posture developing a muscular imbalance that
will yield upper cross syndrome?.

As Kwonetal, in a study in 2015 suggested that
If proper steps are not taken at the initial
moment when identified with neck pain with
functional disability this may become an
endemic not only in the working population but
also in the people who tend to adopt a poor
posture and least bothered regarding their
posture, it is suggested that there should be a
pace in the blow to generate postural
awareness in people of all ages and most
predominantly the risk groups who are in the
verge of the occurrence of upper crossed
syndrome gradually®.

After review and knowing that neck pain is the
main symptom initiated, Neck Disability Index
was used as the outcome measure used to
assess the impact of neck pain on activities of
daily living (ADLs). Most of them had neck
disability associated with muscular imbalances.
On studying musculoskeletal symptoms of the
upper extremities and the neck with symptom-
predicting factors at visual display terminal
(VDT) workstations, preventive measures
should be focused on neck and shoulder

disorders. So, for preventive aspect this study
also states that ergonomic interventions sho-
uld be implemented.

CONCLUSION

It is concluded that most of the software
professionals were having muscular imbalances
yielding upper crossed syndrome and experie-
nced the muscular ailment symptoms of neck
pain leading to functional disability. The
prevalence of neck pain to be 94.3% and the
verge of developing upper crossed syndrome to
be found as 55.6% among the software
professionals. They were exposed to the risk of
adopting poor postures due to extended
periods of working hours inastatic posture. This
study provides knowledge that ergonomic
advice to be educated and postural awareness
should be introduced and proper biomechanics
to be utilized during work hours to enable the
work efficiently and comfortably thus
improving productivity.

Limitations And Recommendation: This study
does not focus on any treatment to the
participants as the present study only consisted
of ergonomic advice and was done within a
limited geographical location there by decrea-
sing generalizability. No diagnostic tests other
than trapezius and pectoralis tests are
included. Future studies could evaluate the
association between the occurrence of Work-
Related Musculoskeletal disorders and various
psychosocial factors such as high stress, low
control among the Software professionals.
Radiographic diagnostic procedures can be
done for the findings. A similar study can be
conducted on a wider age group to find out
theage impact on the development of the
upper crossed syndrome. Treatment protocols
can be given for the selected population as the
present study consisted of ergonomic advice
only.
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