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Abstract.	 [Purpose] This study was conducted on university students with nonspecific low back pain in order to 
determine the independent variables that affect their pain. [Methods] A total of 514 students were included in this 
study. Pain was evaluated using a Visual Analogue Scale (VAS). A special form was prepared in order to evalu-
ate the following independent variables: gender, weight, height, Body Mass Index (BMI), working periods sitting 
straight (television, computer, seminar, etc.), working periods bending at a table (reading, writing, etc.), using lum-
bar support while sitting, the mean duration of pain within the last one year, type of pain, time of the pain, faculty, 
class, physical activity habits and smoking. The collected data were evaluated using the CHAID (Chi-squared 
Automatic Interaction Detection) analysis method. [Results] The working hours bending at a table, physical activ-
ity, height, weight, BMI and educational departments were found not to affect the severity of the pain. The pain 
severity was affected by the duration of pain complaints within the last one year, the duration of working staying 
upright, smoking, classes, usage of lumbar support and age variables. [Conclusions] The results of this study show 
that nonspecific low back pain of university students is affected by many factors such as smoking, class, age, using 
a computer and lumbar support.
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INTRODUCTION

Low back pain (LBP) is one of the most common prob-
lems in adolescents and adults1, 2). Many studies indicate 
that nonspecific low back pain in these individuals is caused 
by occupational factors. Many factors affecting low back 
pain such as anthropometric data in individuals’ twen-
ties, physiological structure, genetic factors, age, gender, 
smoking, the duration of working with a computer, lumbar 
support usage, school furniture, sitting position, physical 
activity, and socio-economic situations have been investi-
gated3, 4).

Although LBP is a physical and physiological disor-
der, it is commonly manifested as an occupational factor. 
Consequently, it causes disability and insufficiency while 
working5). Moreover, it may be seen in school and univer-
sity students who have not yet entered their working life, 
and may induce permanent symptoms6). The prevalence of 
LBP increases with an increase in classes7). Many differ-

ent factors affecting low back pain have been reported in 
the literature. However, the recent extraordinary increase in 
the data has made it difficult to process, evaluate and con-
vert it into information. Thus, the aim of this study was to 
investigate the factors affecting nonspecific low back pain 
of university students, using the CHAID analysis method, 
which can examine much data at the same time.

SUBJECTS AND METHODS

A total of 514 (311 females and 203 males) university stu-
dents with nonspecific low back pain, aged between 17 and 
29 (Mean: 20.5±1.8) were included this study. The exclu-
sion criteria were having any kind of musculoskeletal, or-
thopedic, rheumatic, somatic or psychiatric disorder. Sub-
jects were selected from the Faculty of Medicine, Faculty 
of Engineering, Faculty of Science-literature, and Faculty 
of Education by a convenience sampling method. All gave 
their informed consent to participation in this study. The 
study was conducted in accordance with principles of the 
Declaration of Helsinki. A special questionnaire was cre-
ated to investigate the pre-determined factors affecting 
nonspecific low back pain. These factors included gender, 
weight, height, BMI, working periods sitting straight (tele-
vision, computer, seminar, etc.), working periods bending at 
a table (reading, writing, etc.), using lumbar support while 
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sitting, the mean duration of pain within the last one year, 
type of pain, time of the pain, faculty, class, physical activ-
ity habits and smoking. These data and demographic data 
were recorded under the supervision of a physiotherapist. 
A visual analogue scale (VAS) was used to determine the 
severity of the pain. On the VAS scale, was indicated by the 
zero point, “no pain”, and “unbearable pain” by the point of 
100 on a vertical line of 100 mm. The subjects marked their 
levels of sensed pain on this line. The reliability of this test 
was determined by Revill et al. in 19768). The types of pain 
were chosen as combustive, stinging, obtuse and pulsative 
pains. In order to evaluate the durations of working hours 
bending at a table and staying upright, subjects were asked 
about their mean working hours in the last week. Subjects 
who used a lumbar support while sitting were determined. 
Smoking habits were noted as “smoker” or “non-smoker”. 
Those who had quit smoking were included under the 
“smoker” category, and to determine the activity levels of 
the subjects, all subjects were asked to define themselves to 
be active or passive according to the criteria of our survey.

The data were entered into the SPSS 17.00 program. 
Categorical data were indicated as percentages. In order to 
determine how the variables explain nonspecific low back 
pain, the CHAID (c2 Automatic Interaction Detection) 
method of decision trees was used. The CHAID analysis 
is a method that determines the relations between the vari-
ables in the formed matches, and expresses the results in 
the shape of a tree and its branches. This analysis divides 
the data set of categorical variables into detailed homoge-
neous sub-groups that explain the dependent variable in the 
best way. It uses the c2 significance test while performing 
the dependent grouping. When checking if the grouping of 
the variables is proper or not, it uses the Bonferroni recov-
ered p value9). For this study, nonspecific low back pain was 
determined as the dependent variable, and the independent 
variables that could explain the reason of the pain were ex-
amined.

RESULTS

A total of 514 students with nonspecific low back pain 
were evaluated: 229 (44.6%) of them were from the Faculty 
of Medicine, 87 (16.9%) of them were from the Faculty of 
Engineering, 104 (20.2%) of them were from the Faculty of 
Education, and 94 (18.3%) of them were from the Faculty of 
Science-literature. Their BMIs, departments, classes, phys-
ical activity, smoking status, usage of lumbar support, pain 
duration, working durations, and gender are shown as n and 
percentages in Table 1. Independent variables that could af-
fect the “pain” dependent variable were identified by the 
analysis, which determined that working duration, bending 
at table, physical activity, gender, weight, height, BMI and 
educational department did not affect the pain.

The strongest associated variable was “duration of pain 
complaints within the last one year” (p=0.000). The pain 
severity of students with pain lasting longer than one month 
was determined as the highest mean value, 5.95±1.69 cm. 
The pain severity of students with pain lasting for a few 
days within the last one year was found to have the lowest 

Table 1.	Sample Characteristics

Variables
Boys Girls Total

n % n % n  %
Age
<20 58 28.6 103 33.1 161 31.3
20–22 113 55.7 181 58.2 294 57.2
>22 32 15.8 27 8.7 59 11.5

BMI
Underweight <18.5 8 3.9 57 18.3 65 12.6
Normal 18.5–25 165 81.3 236 75.9 401 78
Overweight >25 30 14.8 18 5.8 48 9.4

Faculty
Health 70 34.5 159 51.1 229 44.6
Engineering 68 33.5 19 6.1 87 16.9
Educational 47 23.2 57 18.3 104 20.2
Art 18 8.9 76 24.4 94 18.3

Class
First year 52 25.6 62 19.9 114 22.2
Second year 67 33 106 34.1 173 33.7
Third year 39 19.2 68 21.9 107 20.8
Fourth year 45 22.2 75 24.1 120 23.3
Physical Activity
Inactive 113 55.7 214  68.8 327 63.6
Active 90 44.3 97 31.2 187 36.4
Smoking
Ex-smoker or Smoker 86 57.6 82 73.6 168 32.7
Non-smoker 117 42.4 229 26.4 346 67.3
Lumbar support
Not used 106 52.2 166  46.6 251 48.8
Used 297 47.8 145  53.4 263 51.2
Duration of pain
A few days 32 15.8 29 9.3 61 11.9
One week 102 50.2 175 56.3 277 53.9
More than a week 26 12.8 32 10.3 58 11.3
One month 35 17.2 60 19.3 95 18.5
More than one month 8 3.9 15 4.8 23 4.5

Working periods sitting straight (last week)
None 7 3.4 2 0.6 9 1.8
1–10 hours 23 11.3 36 11.6 59 11.5
11–20 hours 20 9.9 26 8.4 46  8.9
21–30 hours 28 13.8 41 13.2 69 13.4
31–40 hours 28 13.8 57 18.3 85 16.5
41–50 hours 23 11.4 44 14.1 67 1.3
50 over 74 36.5 105 33.8 179 34.8

Working periods bending at a table (last week) 
None 21 10.3 15 4.8 36 7
1–10 hours 49 24.1 70 22.5 119 23.2
11–20 hours 39 19.2 51 16.4 90 17.5
21–30 hours 27 13.3 61 19.6 88 17.1
31–40 hours 30 14.8 34 10.9 64 12.5
41–50 hours 10 4.9 27 8.7 37 7.2
50 over 27 13.3 53 17 80 15.6
BMI: Body Mass Index
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mean value, 3.68±1.84 cm. A short duration of pain in the 
last one year indicated low pain severity, and long duration 
indicated high pain severity.

In the students indicating a pain duration of one week or 
longer within the last one year, it was determined that work-
ing duration and sitting upright affected the severity of the 
pain (p=0.001). The severity of the pain was determined as 
4.77±1.56 cm for the students whose working periods sit-
ting straight were over 30 hours within the last week, and as 
4.16±1.43 cm for = students whose working periods sitting 
upright were less than 30 hours. These values indicate that 
the duration of working while sitting straight was a factor 
affecting both the duration and the severity of the pain.

The class variable affected the severity of the pain of the 
students working sitting upright for less than 30 hours in the 
last one week (p=0.000). In the first and second class stu-
dents, 3.75±1.24 cm pain severity was determined, whereas 
in the third and fourth class students, 4.73±1.50 cm pain se-
verity was determined. Lumbar support usage affected the 
pain of students who worked more than 30 hours sitting up-
right (p=0.011). The students who worked for long periods 
sitting upright not using lumbar support had a 5.10±1.53 cm 
pain severity, whereas students who used a lumbar support 
had a 4.46±1.53 cm pain severity.

The mean pain severity of the students whose pain lasted 
for one month within the last one year was 5.25±1.42 cm. 
The “age” independent variable affected this variable 
(p=0.003). The pain severity of students under 19 years 
was 4.51±1.37 cm, whereas it was 5.57±1.32 cm those over 
19 years. The smoking variable followed the age variable 
(p=0.008). The pain severity was 5.77±1.28 cm in the smok-
ers, whereas it was 4.66±1.15 cm in non-smokers.

DISCUSSION

We determined that pain duration within the last one 
year, working duration sitting upright, educational class, 
lumbar support usage, age and smoking habit affects the 
nonspecific low back pain severity of university students. 
The most important independent variables that may ex-
plain the “pain” were investigated using the decision tree 
technique. Many factors that may affect the pain have been 
reported in the literature. For example Alkherayf and Agbi 
reported a relationship between daily smoking amount and 
chronic LBP of young adults in 200910). Wang et al. reported 
a relationship between smoking and musculo-skeletal pain 
in 201111). Why smoking triggers LBP has not been clearly 
explained. However, in general it is known that bone min-
eral density is reduced by smoking, and osteoporosis may 
develop following this reduction, enabling micro-fractures 
to form in the vertebrae. Some researchers have suggested 
that this may cause degenerative changes in the vertebral 
column. Another suggestion is that coughing, that causes 
an increase in the intradiscal and intra-abdominal pressure, 
is increased by smoking. This pressure increase may cause 
disc herniation in some cases12). In our study, smoking ap-
peared as a factor that increases nonspecific low back pain 
in university students. This result is similar to the results 
reported in the literature. However, the reasons for this ef-

fect on nonspecific low back pain in this study are unclear, 
since the subjects were young adults showing no degenera-
tion. Further studies need to conducted investigating the re-
lationship of breathing problems with nonspecific low back 
pain.

The duration of sitting straight was another variable ex-
plaining nonspecific low back pain, and not using a lum-
bar support was determined as a factor increasing the pain. 
Previous studies have shown that ergonomic problems 
cause pain while working. In the study of Kanchanomia et 
al. of 524 university students, it was reported that physical 
risk factors and absence of a lumbar support while sitting 
straight had important roles in low back pain13). Further-
more, low back pain was reported to be affected by age 
and gender. Wang et al. conducted a study in 2011 of 1,508 
automobile workers, and reported that their musculo-skel-
etal problems were affected by bad ergonomics and excess 
weight11). There are other studies in the literature that show 
a relation between obesity and low back pain14, 15). Similar 
to these studies, this study, too, showed a correlation be-
tween lack of a lumbar support, smoking and age factors. 
However, in contrast to the literature, weight was not a fac-
tor influencing low back pain. Since this was a study that 
included young adults, subjects with normal weights were 
the majority. Thus, weight did not affect low back pain. 
However, in elderly subjects it may be a variable that affects 
low back pain.

In the literature, there are studies which were conducted 
of university students from different departments which 
investigated low back pain according to department. This 
study also investigated students from different depart-
ments, as well as students of different classes. Moreder et 
al. determined no difference in low back pain of medicine 
and sports students. However, the prevalence of low back 
pain was 53.4% in medicine students, whereas it was 60.7% 
in sports students16). In the study of Falavigna et al. of phys-
iotherapy students (2011), a clear relationship was found be-
tween physiotherapy bachelor’s level education and LBP17). 
They stated that the long periods of studying hours had an 
important effect on the onset of LBP. In another study of 
dentistry students, it was determined that the onset of lum-
bar, cervical and shoulder pain was seen when the students 
started their clinical practice training18). It was previously 
reported that students of medical departments are at higher 
risk of low back pain than students of other departments. 
Although there are conflicting results in the literature, the 
present study did not find a difference between the students 
of physiotherapy and nursing and other departments, with 
regard to low back pain, and showed that the educational 
department was not a variable explaining low back pain. 
However, the “class” variable was a factor influencing low 
back pain, and it increased with the increase in classes. The 
reason may be students’ undervaluing ergonomics. Because 
it was determined that the upper classes commonly had 
practical lessons, whereas the lower classes commonly had 
theoretical lessons.

Many previous studies were conducted in order to deter-
mine the reason for LBP in students. However, LBP is not 
dependent on only one reason, it is a multi-factorial disease. 



J. Phys. Ther. Sci. Vol. 25, No. 12, 20131564

Thus, the analysis method should evaluate all the possible 
factors that may affect the pain. This study evaluated many 
factors that possibly affect low back pain at the same time.

The CHAID method used in this study is a method 
which still under development. Statistical methods in the 
literature generally compare several variables. However, 
CHAID makes it possible to compare many variables at 
the same time. Thus, such methods, which have more ex-
planatory power, should be used more frequently, as they 
strengthen the validity of study results. University students 
with low back pain have been grouped as a single category, 
but they include cases with different pathologies and symp-
toms. Studies should be conducted following the forma-
tion of categories for different pathologies, symptoms and 
medical histories. These planned studies may result in more 
distinctive conclusions. Many factors that may cause low 
back pain were investigated in this study. However, psycho-
logical factors, other physiological factors such as posture, 
muscle strength or flexibility should also be investigated. 
These factors may depend upon the occupation of the sub-
jects. Thus, subject characteristics should be included in the 
analysis in order to shed light in future studies.

Many factors cause nonspecific low back pain in univer-
sity students. Age, smoking situations, classes, pain dura-
tions, sitting upright in front of monitors and disuse lumbar 
support are variables that affect nonspecific low back pain 
in students. In order to reduce or prevent nonspecific low 
back pain, students should be educated in their first classes 
and their smoking habits should be changed.
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