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ABSTRACT… Objective: To find correlation of varying heights with cervical spondylosis. Study Design: Case Control study. 
Setting: Department of Orthopedic and Radiology, Patel Hospital, Karachi. Period: June, 2019 to Dec, 2019. Material & 
Methods: The personal, economical, and demographic features of the 88 cases and 88 controls were compared with the 
prevalence of cervical spondylosis. All subject’s heights were divided into four categories—short, average, tall and very 
tall and were correlated with cervical spondylosis as well as the various other characteristics stated above. The weight and 
height were calculated using the stadiometer and body weight and health scale Z-10, and lateral radiographs were taken 
using an Agfa Fuji Computerized radiography system. Results and Conclusion: The results showed that the average height 
individuals had more disease and were obese and it was also in direct relation with the increased working hours. The average 
height individuals i.e. height of (150-169cm) were prone for the disease and need to adopt measures to reduce the chances 
of the disease and choose healthy lifestyle for maintenance of healthy BMI range and consideration of good ergonomic 
tactics at office and moderate working hours.
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INTRODUCTION 
Cervical spondylosis is defined as “A spinal 
disorder characterized by degeneration of 
vertebral bodies, intervertebral discs, facet 
joints, and ligaments resulting in osteophytes 
or myelopathy”.1 Cervical spondylosis is a 
chronic degenerative disease presenting with 
neck stiffness and back pain as the most initial 
symptom. It is a pathological condition affecting 
the cervical spine, known to cause significant 
disability. It is more common in middle and 
elderly aged population, around 80% in the total 
population.2 It presents as the most common non-
traumatic spinal cord injury and cord dysfunction 
in the elderly.3 Spondylosis is a degenerative 
cascade involving wear and tear of vertebrae, 
intervertebral disc, facets, joints and ligaments 
with age. It is the most prevalent disease in 
the aged individuals with the mean age of 70.2 
years. Cervical spondylosis accounts for the 
degenerative changes in 95% of asymptomatic 
men and 89% of women respectively. It involves 

multiple spinal levels and can present with neck 
and regional pain.4

Cervical spondylosis has been regarded as 
an epidemic by the World Health Organization 
(WHO). Neck pain ranks second after back pain 
as the common musculoskeletal problem. The 
prevalence of chronic neck pain is around 10-
24%. Vertebrobasilar insufficiency, bad posture, 
trauma, hormonal and emotional disorders, and 
intervertebral disc degeneration are responsible 
for the compression and pain.5 With mechanized 
lifestyle as adopted by our society, one spends 
more than 8 hours a day while sitting, and this 
sitting posture leads to musculoskeletal problems 
affecting 25–51% of office workers. Sitting posture 
increases the load and pressure at intervertebral 
disc more as compared to standing posture.6

Some of the social and economic consequences 
include decreased quality of life, functional and 
activity limitations, productivity losses, and direct 
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health care expenditures.7 To reduce the future 
burden of this disease, it is critical to raise public 
awareness of the risk factors and preventive 
measures for neck pain.8 Aside from a progressive 
tendency with age (at least until the age of 50) 
and a possible higher incidence in women and 
those of shorter stature, little is known about the 
risk factors for Cervical Spondylosis.9 The aim 
of study was to find the association of varying 
heights with respect to cervical spondylosis in 
our population.

MATERIAL & METHODS
The study was carried out at Patel Hospital 
after ethical permission (Approval form no 57). 
The study aimed to fine correlation between 
fluctuating heights with the incidence of 
cervical spondylosis. It was a case control 
study conducted at Orthopedic and Radiology 
department, Patel hospital from June 2019 - Nov 
2019. Software called G power 3.9.2 determined 
the sample size and convenient sampling 
technique was employed for recruiting cases and 
healthy controls. There were 176 participants, 88 
of them were cases and 88 were controls. The 
study included cases with age range from 18yrs 
to 75 yrs. They were confirmed cases of cervical 
spondylosis on the basis of clinical examination 
and radiography X-ray cervical spine. All those 
cases reported neck pain and submitted written 
informed consent. The study included healthy 
attendants in between age of 18 yrs to 75 yrs 
as control with no complaint of neck pain. They 
also provided written informed consent form. All 
the subjects with cervical spinal illness, cervical 
rib, tumors, congenital anomalies, surgery, neck 
trauma and pregnancy were excluded from the 
study.

The individuals who complained of neck pain 
were examined by consultant and their history 
was recorded by principal investigator on subject 
evaluation form. The patients then underwent 
lateral cervical spine radiography on an Agfa fuji 
radiography system CR-35X. The stadiometer was 
used to measure the subject’s weight and height. 
Four classes of height were identified: short, 
average, medium-tall, and tall10 as mentioned 
in Figure, 1. In the present study the subjects 

with 0S.D were categorized as short, 1S.D as 
average, and 2S.D as medium tall and 3S.D as 
tall. The disease, as well as many socioeconomic 
and demographic characteristics, were also 
compared to height.

SPSS software version 24 was used for analysis 
and data entry. The frequencies of category 
variables were determined, and the distribution of 
the data set was analyzed using the Kolmogorov-
Smirnov test and 95% confidence interval adopted 
for analysis. One way ANOVA was employed 
for comparison of more than two groups. To 
determine the correlation between categorical 
variables, the chi-square test was used. Statistics 
were regarded as significant at a p-value of equal 
to or less than 0.05

RESULTS
The study demonstrated a direct link between 
working hours and obesity among people of 
average height, demonstrating that people in this 
cohort, as shown in Tables-I and II, had higher 
working hours and were more obese. As seen 
in Table-III, other variables revealed statistically 
insignificant differences.

DISCUSSION
Height plays a crucial role in the development of 
personality as it has been related to leadership, 
better academics, occupation, and dominant 
personality. Normal stature is the result of a 
coordinated complex processes involving 
nutrition, genetics, ethnicity and endocrine status. 
It is a part of the normal distribution curve as 
the 3rd and 97th percentile. Short and tall stature 
are just variations of height between different 
populations.11 

Figure-1. Graph depicting height of man and woman 
within a population Source:https://tall.life/height-

percentile-calculator-age-country/ 
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In other study different height ranges as 150-160, 
160-170, 170-18-, 180-190, 190-201 cm were 
compared between different surgery treated 
cases of cervical spondylosis and there was no 
significant association found.12 

As compared to the control group, which was 
taller at 165 cm, there were more cases of 

degenerative changes in the cervical spine in 
loaders who were shorter at 149 cm. These 
findings were consistent with the current research 
effort.13 The loss of lordotic curve and reduction in 
disc height in loaders, which ultimately resulted 
in adverse changes in the cervical spine, was 
implicated for the findings.

Work Hours
Height Classification

Short Average Medium Tall Tall P-Value
less than 8 hours 10(45.6) 59(50.9) 19(61.3) 0(0.0)

0.032*
more than 8 hours 12(54.5) 57(49.1) 12(38.7) 7(100.0)

Table-I. Height classification versus working hours
Key: p value ≤ 0.05, statistically significant*

Test applied: Chi square test

BMI
Height Classification

Short Average Medium Tall Tall P-Value
16-16.9 kg/m2 moderate underweight 0(0.0) 2(1.7) 0(0.0) 1(14.3)

0.023*

17-18.49 kg/m2 mild underweight 0(0.0) 1(0.9) 2(6.5) 0(0.0)
18.5-24.9 kg/m2 healthy range 5(22.7) 60(51.7) 13(41.9) 3(42.9)
25-29.9 kg/m2 pre obese 11(50.0) 42(36.2) 12(38.70 3(42.9)
30-34.9 kg/m2 obese class 1 6(27.3) 11(9.5) 3(9.70 0(0.0)
35-39.9 kg/m2 obese class 2 0(0.0) 0(0.0) 1(3.2) 0(0.0)

Table-II. Height classification versus BMI
Key: p value ≤ 0.05, statistically significant*

Test applied: Chi square test

Mobile Use
Height Classification

Short Average Medium Tall Tall P-Value
no use 3(13.6) 22(19.0) 4(12.9) 0(0.0)

0.625less than 4 hours 11(50.0) 41(35.3) 11(35.5) 4(57.1)
more than 4 hours 8(36.4) 53(45.7) 16(51.6) 3(42.9)
Computer Use
no use 13(59.1) 54(46.6) 14(45.2) 2(28.6)

0.062less than 4 hours 8(36.4) 40(34.5) 7(22.6) 5(71.6)
more than 4 hours 1(4.5) 22(19.0) 10(32.3) 0(0.0)
Radiographic Changes
minimal anterior osteophytes 3(25.0) 25(41.0) 5(45.5) 1(25.0)

0.82
definite anterior osteophytes, with 
possible narrowing and some sclerosis 7(58.3) 27(44.3) 5(45.5) 3(75.0)

moderate narrowing with definite 
sclerosis and osteophytes 2(16.7) 9(14.8) 1(9.1) 0.(0.0)

Presenting Complaints
pain in cervical region 5(41.7) 27(44.3) 5(45.5) 2(50.0)

0.714
pain in arms and hands 3(25.0) 27(44.3) 4(36.4) 2(50.0)
Headache 0(0.0) 1(1.6) 0(0.0) 0(0.0)
Vertigo 2(16.7) 2(3.3) 0(0.0) 0(0.0)
pain in arms, hands and vertigo 2(16.7) 4(6.6) 2(18.2) 0(0.0)

Table-III. Height classification versus mobile, computer use, radiographic changes and presenting complaint
Test applied: Chi square test
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The current study’s findings revealed a strong 
positive link between the occurrence of cervical 
spondylosis and receding stature, with cases 
being more commonly between (150 and 169 
cm) tall. These results were comparable to those 
from the study14,15 which additionally noted that 
cervical spondylosis individuals had shorter 
heights than controls. Reduced height in people 
is predisposed to an increased incidence of 
cervical spondylosis because the transverse area 
of the spinal cord, the dural tube, and the spinal 
canal were all directly related to height. This was 
the most likely reason for the correlation between 
height and cervical spondylosis. According to 
Ulbrich et al.16, the spinal cord was compressed 
due to the spinal canal’s smaller surface area.

It was determined that when working hours 
between people of different heights were 
compared, statistically more people of average 
height were afflicted with the disease and 
had working duration of more than 8 hours. 
Furthermore, it was comparable to the study17 
which found that working more hours per week 
(46-59, as opposed to 8-39) was associated with 
a higher prevalence of neck pain. Another study18 
demonstrated neck pain and lack of movement 
in cervical muscles due to increased working 
hours and inappropriate posture, the results were 
comparable to the present study.

In the current study, comparison of BMI within 
height groups showed that persons with cervical 
spondylosis who had medium height had higher 
obesity rates. This outcome was in agreement 
with the research’s findings19 which reported 
preponderance of disease in the obese population. 
The results may be related to the excess weight 
caused by obesity, which increased the axial 
pressure on the cervical spine and accelerated 
the degenerative process. The current study’s 
findings does not agree with previous research’s 
findings20 which reported that obesity had no 
role in the degenerative disc disorders. Another 
survey21 reported a statistically significant mean 
BMI of males and females within healthy range, 
which did not correlate with the present study.
Another Chinese study indicated that lower 
education, larger body mass, sleeping fewer 

than seven hours per day and holding the same 
work position for 13 hours per day were also 
more common in disease supporting the present 
study.22 

LIMITATIONS 
The study included patients on basis of history, 
examination and radiography but some patients 
can be missed due to asymptomatic presentation. 
Need a larger cohort to generalize the results.
 
CONCLUSION 
The study’s objectives were to close a knowledge 
gap on population height variations impacting 
the prevalence of cervical spondylosis. The study 
provides a cut off height limit, 150-169 cm, as 
the predilected height for cervical spondylosis. 
To avoid its effects, such as early retirement or 
disability adjusted life years later on, the people 
must adopt a healthy lifestyle and implement 
modifications to working hours and ergonomics in 
the office. Another important aspect of preventing 
Cervical Spondylosis is adopting better posture 
and load exposure.
Copyright© 01 Feb, 2023.
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