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 Evaluation of the Relationship between Internet Addiction 
and the Thoracal Kyphosis Angle on Medical Faculty Students

Tıp Fakültesi Öğrencilerinde İnternet Bağımlılığının Torakal Kifoz Açısı ile 
İlişkisinin Değerlendirilmesi

Aim: For the last 20 years, various problems caused by internet 
has brought attention to researchers. People who actively use the 
Internet can spend 40 to 80 hours per week on a computer or phone. 
Their sleep patterns, daily life and exercise habits change over time. 
These changes bring along some illnesses such as back pain, neck 
pain and carpal tunnel syndrome. Many of these ailments underlie 
postural disorders. The most common of these postural disorders 
is increased thoracic kyphosis. Our aim is to determine the effect 
of internet usage on thoracic kyphosis angle in healthy individuals.

Material and Method: We conducted our study in 322 (K =152, 
E =170) students who were educated at Sakarya University 
Medical Faculty. Internet usage questionnaire was applied to the 
participants to measure the level and duration of internet usage. 
Thoracic kyphosis angle measurement was done with Flexicurve 
device Statistical comparisons were made using SPSS software.

Results: In our study, the kyphosis angles of the participants 
varied between 21,067 degrees and 49,546 degrees. The average 
score of the questionnaire on internet usage was 32,508 (slightly 
dependent), while the average daily internet use was 200 minutes. 
When the questionnaire scores and kyphosis angle values ​​were 
compared, the result was statistically significant (p=0.016, p<0.05).

Conclusion: It is important to identify and evaluate the negative 
effects of internet use on our posture. People should pay attention 
to internet usage times and body postures during use in order to 
protect their postures during internet use. Otherwise, there will be 
an increase in thoracic kyphosis angle with serious disorders in the 
posture.
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ÖzAbstract

Keziban Karacan1, Halit Çelik1, Mehtap Erdoğan1

Amaç: İnternetin beraberinde getirdiği sorunlar son 20 yıl boyunca 
araştırmacılar tarafından da ilgi odağı olmuştur. İnterneti aktif olarak 
kullanan kişiler bilgisayar veya telefon başında haftalık 40 ila 80 saate 
tekabül eden süreler geçirebilmektedirler. Bu kişilerin zamanla uyku 
düzenleri, gündelik hayat ve egzersiz alışkanlıkları değişmektedir. 
Bu değişimler beraberinde sırt ağrısı, boyun ağrısı, karpal tünel 
sendromu gibi bazı rahatsızlıkları getirmektedirler. Bu rahatsızlıkların 
birçoğunun temelinde postüral bozukluklar yatmaktadır. Bu postüral 
bozukluklardan en sık karşılaşanı torakal kifoz artışıdır. Bizim amacımız 
sağlıklı bireylerde internet kullanımının torakal kifoz açısı üzerindeki 
etkisini saptamaktır.
Gereç ve Yöntem: Çalışmamızı Sakarya Üniversitesi Tıp Fakültesinde 
eğitim alan toplam 322 (K=152, E=170) öğrencide gerçekleştirdik. 
Katılımcılara internet kullanım düzeyi ve süresini ölçmek amacı 
ile İnternet kullanım anketi uygulandı. Torakal kifoz açısı ölçümü 
Flexicurve cihazı ile yapıldı. Cihaz C7-T12 omurgaları arasına yerleştirilip 
daha sonra milimetrik kâğıda geçirildi ve ortaya çıkan şeklin açı değeri 
özel bir formül ile hesaplandı. İstatistiksel karşılaştırmalar SPSS paket 
programı kullanılarak yapıldı.
Bulgular: Çalışmamızda katılımcılarının kifoz açıları 21,067 derece 
ile 49,546 derece arasında değişmekteydi. İnternet kullanımı ile ilgili 
anketin ortalama puanı 32,508 (az bağımlı) iken günlük internet 
kullanım ortalaması ise 200 dakikaydı. Anket puanları ile kifoz açısı 
değerleri karşılaştırıldığında ortaya çıkan sonuç istatiksel olarak 
anlamlıydı (p=0,016, p<0.05).
Sonuç: İnternet kullanımının postürümüz üzerindeki negatif etkilerini 
saptamak ve değerlendirmek önemlidir. Kişilerin internet kullanımları 
sırasında postürlerini korumak amacıyla internet kullanım sürelerine ve 
kullanım sırasındaki vücut duruşlarına dikkat etmeleri gerekmektedir. 
Aksi takdirde postürde ciddi bozukluklar ile birlikte torakal kifoz 
açısında bir artış ortaya çıkmaktadır.
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INTRODUCTION
The Internet occupies a large place in our lives in many 
sectors such as information, communication, and shopping, 
and is increasing its popularity day by day in whole world. 
However, it also brings some problems with individuals.[1]

For the last 20 years, various problems caused by internet 
has brought attention to researchers. Dr. Kimberly Young[3] 
has defined excessive internet use in individuals as internet 
addiction and used the Internet Addiction Test created by 
him to determine this. This test is widely used in research 
on the subject today.[2] People with high internet usage can 
spend 40 to 80 hours a week on their computer or phone to 
use the internet. Their sleep patterns, daily life and exercise 
habits change over time. These changes bring along some 
conditions such as back pain, neck pain and carpal tunnel 
syndrome. Many of these ailments underlie postural 
disorders.[3]

Posture is that every part of the body is in the position 
adjacent to the body and the most stable compared to 
the whole body. It is also described as the combination 
of positions with joints in every movement we perform 
with our body.[4] Some factors such as race, gender, daily 
habits, the conditions that the world has put before us, 
the occupation and psychology of the person, the exercise 
factor, and the discomfort that a person experiences in his 
life affect posture formation. Especially daily life habits are 
one of the most important factors affecting posture. People 
who spend a long time at the computer or on the phone 
begin to acquire a distorted posture, called the forward 
head posture, in front of the spinal center of gravity.[5] The 
forward head posture causes a strain on the neck. As a 
result of stretching, a mechanical stress occurs in the region, 
which causes an imbalance in the muscles in the region[6] 
Muscle imbalance; Rolling shoulders reveal a synchronous 
postural disorder including increased shoulder elevation, 
increased thoracic kyphosis and forward head posture. In 
this postural disorder, the Cervical and Thoracic vertebrae 
are primarily affected.[7] As the vertebrae are affected, an 
increase in thoracic kyphosis angle is observed. Normal 
thoracic kyphosis angle value varies between 20° and 40°. 
This value is called hypokyphosis (flatback) if it is below 20 
degrees, and hyper kyphosis if it is above 40 degrees. While 
the normal kyphosis angle varies between 20-40 degrees in 
young individuals, this value varies between 20-48 degrees 
in women and 20-44 degrees in men.[8,9]

The mean kyphosis angle has been defined as 37°±9° 
and this has been confirmed in many studies. Thoracic 
hypokyphosis is biomechanically studied in 5 different 
forms: Scheuermann’s disease, Postural Kyphosis, Congenital 
Kyphosis, Age-related Hyper kyphosis, Neurological Hyper 
kyphosis. The most common of these is postural kyphosis. 
Postural kyphosis is a disorder that results from weakening of 
the muscles and ligaments affecting the spine due to wrong 
postural habits, without causing any visible damage to the 

vertebrae.[10,11] In our study, the type of kyphosis that we will 
associate with the use of the internet is Postural Kyphosis.

There are many publications in the literature regarding 
internet use and thoracic kyphosis. However, the number 
of publications that relate the use of the internet to the 
thoracic kyphosis angle is limited. Therefore, in our study, we 
aimed to determine the relationship between internet use 
and thoracic kyphosis angle in Sakarya University medical 
students.

MATERIAL AND METHOD
We conducted our study in 322 (F=152, M=170) students 
who were educated at Sakarya University Medical Faculty. 
Ethics committee approval was obtained before starting our 
measurements (71522473/050.01.04/452), and a voluntary 
consent form was obtained from the participants during the 
application. Our study did not include those with any physical 
or mental disabilities, those who had undergone surgical 
operations that could affect the spine indirectly or directly, 
those with shoulder impingement syndrome, diagnosed disc 
hernias and duct narrowing. Our experiement (the thoracic 
kyphosis measurements and internet usage test) was 
conducted using the flexicurve device on the participants. 
Before starting the study, the researchers who took the 
measurement made many trial measurements in order to gain 
experience and to identify possible unexpected situations 
and after being completely confident, the measurements 
were then made on the students. On the measurement basis, 
a participant was asked to stand straight, looking back and 
naturally and normally as in his daily life. Afterwards, certain 
reference points (C7-T12-L4) were determined by palpation 
method. To determine the T12 point, the crista iliaca section 
of Os coxae was palpated. Then the right middle of the upper 
boundaries of the right and left crista iliaca was determined 
as the processes spinosus of the 4th Lumbar vertebra and 
palpated upward and marked by the processus spinosus 
of the 12th thoracic vertebra. The processus spinosus of 
the 7th cervical vertebra was also determined and marked 
by palpation method. After these markings were made, 
the Flexicurve device was placed between C7-T12 and the 
device was pressed in such a way that it does not disturb the 
patient's balance in order to take the shape of the person's 
spine and completely touch the patient's thoracic region 
(Figure1). The resulting shape was immediately transferred 
to the millimeter graph paper we fixed on the table with a 
wooden pen. After the figure was created properly, the E, L1, 
L2 and L values, shown in Figure 1, were carefully measured 
with the normal ruler. After the measurement, the Kyphosis 
angle was calculated with the mathematical formula (arc tan 
(E/L1) + arc tan (E/L2)) shown in Figure 2.

After the measurement process of the participants was 
completed, the participants were given a questionnaire called 
Internet Usage Test and asked to be filled in objectively.
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Internet Usage Test

Internet usage test It was created by Kimberly Young[3]  and 
is used to detect internet addiction. The test contains 20 
questions and the answer range of each question is between 
0 and 5 (0 =never; 1 =rarely; 2 =sometimes; 3 =often; 4 =very 
often, 5 =always). At the end of the test, the score range varies 
between 0 and 100. In this context, the results from 0 to 19 
show that there is no excess in internet use, and results from 
20 to 39 indicate low level internet use. Results from 40 to 
69 indicate medium level internet usage, while results from 
70 to 100 indicate high level internet usage. We determined 
participant with 0-19 as 1st group, 20-39 as 2nd group, 40-69 
as 3rd group, and 70-100 points as 4th group. The results in our 
study were determined and recorded in this way.

Statistical Analysis
All obtained data were analysed by utilising ‘’Statistical 
Packages fort he Soial Science’’ (SPSS) 21 statistics program 
on a computer. After administrating descriptive statistical 
analyses (frequency, percentage distribution, mean±standart 
deviation), normal distribution of continuous variable was 
assessed by Shapiro-Wilk and Kolomogrov Smirnov Tests. Chi-
square test sor Fisher Exact test were conducted in order to 
evaluate the group difference in terms of discrete variables, 
and <0,05 value was accepted statistically significant.

RESULTS
The kyphosis angles of 170 male and 152 female 
participants in our study ranged from 21,067° to 49,546° 
(x±s=34,570±5,135) (Table 1). The average kyphosis angle in 
men was found to be 33.825°, whereas the average kyphosis 
angle in women was 35. 405° (Table 2). When we compare it 
by gender factor, the average kyphosis angle in men is lower 
than women and this difference is statistically significant (p: 
0.006). 

Internet usage questionnaire scores of the participants 
ranged from 0 to 100 points (x±s =32,508±15,572) (Table 
1). While this average is 33,664 in men, it is 31,215 in 
women (Table 2). When we compare the scores by gender 
factor, it was seen that the resulting value was statistically 
insignificant (p: 0.184). 

In our study, when the internet usage survey scores and 
kyphosis angle values ​​were compared, the result was 
statistically significant (p: 0.016). 

When the internet usage levels and kyphosis angle values ​​
were compared, the result was not found statistically 
significant (0.055). Table 3 shows the Internet usage levels 
and kyphosis angles average values. 

In our study, the internet usage time of the participants 
varied between 20 minutes and 600 minutes per day and the 

Figure 1. Flexicurve device on the participant use of

Figure 2. Mathematical formula showing how kyphosis angle is calculated
(C7 represents 7. cervical vertebrae, T12 represents 12. Thoracic vertebrae, Ɵ represents the thoracic 
kyphosis angle, A represents the most protruding point (Apex) of the thoracic part of the spine)

Table 1. Display of minimum, maximum values. arithmetic mean and 
standard deviations of the resulting results

Min Max Mean± std
Kyphosis Angle 21.067° 49.546° 34.570±5.135
Survey Score 0.000 100.000 32.508±15.572
Internet Usage Time 20 min. 600 min. 200.87±47.858
Body Mass Index 16.286 37.040 23.689±14.866

Table 2. Display of average values ​​of kyphosis angle and survey scores 
according to gender factor

 Man
(N:170)

Woman
(N:152) P Value

Kyphosis Angle 33.825° 35.405° *0.006
Survey Score 33.664 31.215 *0.184
*p<0,005 statistically significant.
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average was found as 200.87 minutes/day. While this average 
is 204.70 min/day for women, it is 197.44 min/day for men. 
When the internet usage times are compared by gender 
factor, the result is statistically insignificant (p: 0,507). 

In addition, body mass index values ​​ranged between 16,286 
and 37,040, and the average value was calculated as 23,689. 
While the average BMI value of men was found to be 23.709, 
this value was found to be 21.757 for women.

DISCUSSION
We cannot ignore the fact that the internet occupies a place 
in our lives in many sectors in today's world and its popularity 
is increasing day by day. This fact brings us many benefits 
as well as some problems. It is very important to detect and 
evaluate the disorders brought by the Internet. Among these 
disorders, postural disorders caused by internet use are at the 
top of the list. During the use of the Internet, people cannot 
maintain their postures properly and after having access to 
the internet, they have difficulty leaving the environment and 
returning to normal life. This situation causes serious changes 
in the posture. One of these postural disorders is increased 
thoracic kyphosis.

In our study, we found the mean thoracic kyphosis angle as 
34,570±5,135 degrees and found that there was a significant 
relationship between thoracic kyphosis angle and both 
internet addiction and duration of internet use. The reason for 
the increase in thoracic kyphosis angle value with the internet 
usage time is that people cannot maintain their body postures 
during the internet use. When we look at the literature, there 
are publications showing the effects of computer, telephone 
and internet use on posture.[12,13] Büyükturan et al.[14] in their 
study on 113 female participants using the spinal mouse 
device, they determined the thoracic kyphosis angle as 
51.63±11.42. Büyükturan and her friends attributed the mean 
kyphosis angle to be higher than the normal values ​​between 
20 and 40, similar to our hypothesis, the participants were 
university students, and the time spent at the desk and the 
use of smart devices were higher. However, this value is much 
higher than the values ​​in our study and in many studies in the 
literature.[8-10]

When we evaluated by gender factor in our study, the mean 
thoracic kyphosis angle in women was significantly higher 
than in men. Goh et al.[15] with the study of 220 radiographic 
images, and Fon. et al.[16] the results of their study using 316 
radiographic images are similar to ours. In both studies, the 
mean kyphosis angle in women was higher than in men, and 
this difference was emphasized to be statistically significant. 
This difference is attributed to women living a more inactive 
life than men. Our observation is similarly that the female 
participants in our study are more inactive. It has also been 
emphasized in publications that the force of the back 
extensors in women is affected by the high release of estrogen 
hormone, which increases the angle of thoracic kyphosis.[17]

Contrary to many studies in the literature and our study, 
Kargarfard et al.[18] conducted an analysis of spinal curvatures 
using the flexicurve device on 1448 participants (730 females 
and 718 males), with an average kyphosis angle of 28.20±12.78° 
in women and 31.87±10.70° in men and stressed that this 
difference was statistically significant.[8]

In fact, in many studies[19-21 ] on thoracic kyphosis angle, the 
sample size was kept narrow (Table 4). Nadri et al.[19] the study 
examining the relationship between thoracic kyphosis angle 
and low back pain among dentists in Iran was carried out with 
84 participants. In their study, they found that there was a 
significant relationship between thoracic kyphosis angle and 
study experience, and emphasized that this angle was higher in 
women, similar to our study.

When we look at the studies revealed in the literature, one 
thing that draws our attention is that the flexicurve device used 
throughout the study was never changed. [22,23] 

While we were carrying out our study, we continued with a new 
flexicurve device every 50 measurements, considering that the 
device would lose its ability to take shape over time. 

Radiographic measurements are also frequently encountered in 
publications, and their validity has been validated, but the fact 
that this measurement technique emits radiation and is more 
expensive than the flexicurve device cannot be ruled out.[24] It 
is also emphasized that there is a deviation of±5° even in the 
cobb angle method, which is described as the gold standard.[25] 

Carman et al.[26] they revealed that radiographic measurements 
may also vary depending on the observer performing 
the measurement. In their study, 5 different observers (4 
orthopedists and 1 physiotherapist) made thoracic kyphosis 
angle measurements on the same radiographic images. For each 
radiographic measurement, 2 calculations were made and then 
the calculations were compared. In the calculation of thoracic 
kyphosis angle, they found the mean absolute value of the 
difference between the observers to be 3.3 degrees and reported 
that 95 percent of the differences were 7 degrees (0-30) or less. 
When we look at all these studies; It is important to identify and 
evaluate the negative effects of internet use on our posture. 
People should pay attention to internet usage times and body 
postures during use in order to protect their postures during 
internet use, otherwise an increase in thoracic kyphosis angle 
is observed. In order to prevent thoracic kyphosis increase, 
individuals can pay attention to internet usage time and body 
postures as well as strengthening their back muscles and 
stretching exercises in the pectoral region. When measuring 

Table 4. Comparison of the sample size in 4 study
Number of Female Number of Male Total 

Our Study 152 177 322
Hamed Nahri’s Study 35 43 78
Eva Barrett’s Study 4 7 11
Daniel M. Grindle’s Study 22 18 40
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thoracic kyphosis angle, the flexicurve device we used has 
revealed results close to the values ​​in the literature and can be 
used when evaluating the spinal curvatures when ease of use is 
also considered.
As the limitations of our study; In our study conducted with 
322 (170M 152F) participants, when we divided the internet 
usage survey scores into 4 groups according to the internet 
usage levels, only 6 participants were included in the 4th group, 
which caused the statistical results to be meaningless when 
comparing the internet usage level and thoracic kyphosis 
angle. In this context, keeping the number of participants at a 
certain rate can contribute to the creation of more accurate and 
objective results. It is also a matter of debate how objective the 
participants are when completing the Internet usage survey. We 
think that in publications about internet addiction, people tend 
to hide their internet use from their environment and some 
participants may not have filled the questionnaires objectively.

CONCLUSION
As a result of our study, when we examined all the findings, we 
came to the conclusion that internet use has a negative effect 
on thoracic kyphosis angle and this should be evaluated and 
determined.
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