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A B S T R A C T  

Background. Lumbar disc herniation (LDH) is a disorder that involves rupture of the 
annulus fibrosus so that the nucleus pulposus protrudes and compresses the lumbar 
canal. LDH is the most common cause of lumbar radiculopathy. LDH causes 
functional disorders in patients, causing disability to carry out daily activities. The 
purpose of this study was to determine the risk factors that influence the degree of 
disability in lumbar nucleus pulposus herniation. 
Methods. Analytical research with a consecutive cross-sectional study approach in 
patients with lumbar LDH at the Neurology Outpatient Clinic, Dr. M. Djamil General 
Hospital Padang from March to November 2021. The risk factors assessed were age, 
gender, occupation, length of illness, and body mass index (BMI). The measurement 
of the degree of disability uses the Oswestry disability index (ODI) score. The 
relationship between risk factors and the degree of disability was analyzed using chi-
square test. Differences in the mean age of groups with mild and moderate degrees of 
disability using unpaired t-test. 
Results. 40 subjects met the inclusion and exclusion criteria. Mean age 57 ± 10,976 
years, male and female ratio 1:2, work with heavy lifting activities was found in 70% 
of subjects, duration of suffering from LDH more than one year in 60% of subjects. 
BMI overweight and obesity as many as 77.5% subjects. As many as 60% of the 
subjects experienced mild to moderate degrees of disability. There is a difference in 
the average age of the subjects with mild to moderate degree of disability with a severe 
degree of p-value of 0.044. There was no significant relationship between gender 
(p=0.054), occupation (p=0.398), length of illness (p=0.503) and body mass index 
(p=0.757), and the degree of disability. 
Conclusion. The degree of disability in patients with LDH is influenced by age. 
Meanwhile, gender, occupation, length of illness and body mass index were not 
significantly related to the degree of disability in patients. 

 

1. Introduction 

Lumbar disc herniation (LDH) is a condition where 

there is a protrusion of the intervertebral disc, which 

causes pressure on the spinal cord, which can cause 

symptoms of pain and interfere with activities. Risk 

factors for hernia nucleus pulposus were gender, age, 

occupation, body mass index, and history of trauma.1 

Symptom of low back pain caused by LDH is radicular 

pain. The back pain that is felt will cause the patient to 

experience an inability or disability, resulting in 

functional limitations in daily activities. Patients with 

low back pain often complain of decreased or even 

inability to carry out daily activities. The impact of pain 

and limited movement experienced can be described as 

a disability problem that affects physical function. In 

other words, patients who have a high level of disability 

will have more significant physical limitations.2,3 

Lumbar disc herniation is the leading cause of 

disability in the world. The degree of disability in 

patients with LDH is of great importance to clinical 

practice and research. The Oswestry disability index 

(ODI) is one of the most commonly used scales to 

assess the disability associated with LDH. ODI is a 

score used to measure the level of disability of low back 

pain patients. The level of disability is divided into very 

mild, mild, moderate, severe, and very severe.4 

Approximately 90-97% of LDH occurs at the L4-L5 and 

L5-S1 levels. Less than 5% of all disc herniations occur 

in the upper lumbar vertebral segment found more in 

men.5 This study aims to determine the risk factors that 

influence the degree of disability in lumbar nucleus 
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pulposus herniation. 

 

2. Methods 

This study is analytical research with a consecutive 

cross-sectional study approach in patients with lumbar 

disc herniation (LDH). It was conducted at the 

Neurology Outpatient Clinic, Dr. M. Djamil Padang 

General Hospital, from March to November 2021. All 

clinical procedures were carried out following the 

Declaration of Helsinki, and the approval of the 

Research Ethics Council, Faculty of Medicine, Andalas 

University, with ethical approval number 

35/KEPK/2021. The inclusion criteria for lumbar LDH 

were established from the history, neurological 

physical examination, and lumbar MRI. The exclusion 

criteria were patients aged below 20 years old and more 

than 80 years old. The essential characteristics as risk 

factors, namely age, gender, occupation, length of 

illness, and body mass index, were obtained from 

interviews with patients. The measurement of the 

degree of disability uses the Oswestry Disability Index 

(ODI) score. The ODI has 10 question items about daily 

activities that may be disrupted or hindered in patients 

with low back pain. The ODI measurement method 

consists of several primary factors: pain intensity, self-

care, lifting, walking, sitting, standing, sleeping, sexual 

activities, social life, and recreation.6 Statistical 

analysis in the form of descriptive data from risk 

factors. The relationship between risk factors and the 

degree of disability was analyzed using the chi-square 

test. Differences in the mean age of groups with mild 

and moderate degrees of disability using unpaired t-

test. 

 

3. Results 

Forty subjects met the inclusion and exclusion 

criteria. The basic characteristics of the subjects were 

the mean age of 57 ± 10,976 years, the ratio of men and 

women 1:2, work with heavy lifting activities was found 

in 70% of the subjects, the duration of suffering from 

LDH was more than one year as many as 60% of the 

subjects. With a body mass index of overweight and 

obesity in 77.5% of the subjects. 

 

 

Table 1. Characteristic of participants 

Variable Disabilities level of LDH OR P value 

Mild-moderate Severe 

Age, mean+SD 58.71+10.683 51.63+10.301   0.044 * 

Gender 
Male, n 

Female, n 

  
5 

19 

  
8 

8 

  
0.263 

  
0.054 # 

Occupation 

    Long sitting activities, n 
    Heavy work lift, n 

  

6 
18 

  

6 
10 

  

0.556 

  

0.398 # 

Length of illness 

< 6 months, n 

     6 months-1 years, n  
      1 years, n 

  

4 

4 
16 

  

5 

3 
8 

    

0.503 # 

Body mass index 

Normal, n 

Abnormal, n 

  

5 

19 

  

4 

12 

  

0.789 

  

0.757 # 

                                * unpaired T test, # Chi square test 

A total of 60% of subjects experienced mild to 

moderate degree of disability, and 40% of subjects 

experienced a severe degree of disability. There is a 

difference in the average age of subjects with mild to 

moderate degrees of disability with severe degrees with 

p-value = 0.044. There was no significant relationship 

between gender, occupation, length of illness, and body 

mass index with the degree of disability (p 0.054; 0.398; 

0.503; 0.757). 
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4. Discussion 

Low back pain (LBP) is pain, muscle tension, or 

stiffness localized between the lower rib margin and the 

inferior gluteal fold, with or without radiating to the 

thigh and leg (sciatica).7 One of the causes of lower back 

pain is the degenerative process of hernia nucleus 

pulposus (LDH).8 Hernia nucleus pulposus is a state 

where the protrusion of the intervertebral disc causes 

pressure on the spinal cord that can cause pain and 

interfere with the activity. Risk factors for lumbar disc 

herniation (LDH) are gender, age, occupation, body 

mass index, and history of trauma.1  

The symptoms experienced by the patient are 

determined by the location of the herniated 

intervertebral disc. Cardinal symptoms found in 

patients with lumbar LDH are back pain accompanied 

by pain radiating to the legs; it is the most common 

symptom in patients with LDH. Young adults are often 

affected by LDH. The pain increases when the patient 

sits, sneezes, coughs and is relieved by standing or 

lying down, with a positive Laseque sign in a patient 

with lumbar LDH. The most commonly affected areas 

are L4-L5, followed by L5-S1 areas. Symptoms are 

usually unilateral and cause monoradicular pain.9 

This study investigated the relationship between 

risk factors for hernia nucleus pulposus and the degree 

of functional impairment based on the ODI score. Our 

study found that most LDH patients were women. The 

ratio of men to women is 32.5%: 67.5% (1:2). This may 

also be because more female patients visited than male 

patients at the study time. This is similar to the study 

by Kim et al. in 2015 that women had a 50.61% risk 

factor for developing lumbar LDH compared to men.10 

Women are considered to feel more pain than men and 

are more aware of pain. Other factors are hormonal and 

genetic, affecting the degeneration of the vertebral 

bones in women. The location most often affected by 

lumbar LDH is L4-L5, which is 72.4%, because L4-L5 

is not attached to the pelvis, so the response to muscle 

imbalance in the lumbopelvic can cause nerve irritation 

in the vertebral column.11,12,13  

In contrast, a study in 2012 by Pinzon showed that 

the ratio of the incidence of LDH in men compared to 

women was 2:1.11 Previous study by Wong (2006) 

stated the similar results and men suffer from LDH 

more than women. It is because men are involved in 

heavy work than women.11,12 From the results of this 

study, there was no significant relationship between 

gender and the degree of functional impairment in 

patients with lumbar LDH who went to Dr. M. Djamil 

General Hospital Padang.  

The results of examining the degree of disability and 

function using the ODI questionnaire found that the 

average age of LDH patients with mild-moderate 

functional impairment was 58.71 ± 10.683 years and 

51.63 ± 10.301 years. The previous study by Jordan 

(2008) showed that the highest prevalence of LDH 

occurred in the 30-50 year age group.14 Another study 

by Naufal (2013) stated that LDH most often occurred 

in the 40-60 year age group at 59.6%, followed by the 

20-39 year age group at 40.4%.15 The increasing 

prevalence of LDH is caused by spinal degeneration due 

to changes in bone formation that occur at the age of 

40-70 years. Changes in the formation or structure of 

the spine cause the vertebral column to begin to 

undergo structural changes, resulting in the vertebral 

bone structure becoming stiffer. The density of the 

nucleus pulposus decreases, changes in the 

composition of the intervertebral disc, thereby 

facilitating inflammation and triggering low back 

pain.16,17 

According to Stafford et al. 2007, occupation is also 

a risk factor for the occurrence of lumbar LDH.18 The 

types of work varied, namely farmers, nurses, teachers, 

traders, and several other types of work. In this study, 

the types of work are categorized into jobs that lift 

heavy loads and jobs with long sitting activities. In this 

study, lumbar LDH occurred more in patients who 

worked lifting heavy weights than those who were 

active in the office (long sitting activities) with a ratio of 

70%: 30%. This is consistent with a study by Stafford 

et al. (2007) that workers with strenuous activities such 

as carpenters (OR 1.7) and machine operators (OR: 1.6) 

were shown to be more likely to experience lumbar LDH 

compared to office workers who were sedentary.18 

Our study showed no significant relationship and 

influence between physical workload and disability 

level (p-value = 0.398). This is because the level of 

disability is a complex factor that is not only influenced 

by one dominant factor, so it is difficult to explain the 
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primary cause. In addition, the position when working 

also significantly affects the occurrence of lumbar LDH, 

for example, uncomfortable position or a bent state 

while working, the position of the hands above the 

shoulders during work, this will also affect the 

incidence lumbar LDH. Working as a driver can also be 

a risk factor for LDH because while driving, there is 

exposure to vibrations of 4-5 Hz, which may coincide 

with the spinal resonance frequency when in a sitting 

position so that it has a direct effect on the mechanical 

effects of the lumbar disc.18 

A study by Kelsey shows a relationship between 

work and the incidence of LDH, namely with work 

related to lifting weights. There is a relationship 

between the incidence of LDH with lifting weights of 

more than 11.3 kg with an average of 25 times per day. 

The same thing was mentioned in previous studies that 

work that is too heavy or the frequency of lifting objects 

that exceed the tolerance limit can cause trauma to the 

lumbar by 53%.19 

This study found that most patients (60%) had an 

onset of more than one year, 22.5% with onset between 

6 months to 1 year, and 17.5% with onset less than six 

months. Research by Rihn et al. stated that the longer 

a person suffers from LDH is directly proportional to 

the degree of disability in the patient.20 Meanwhile, the 

relative advantage obtained from surgical therapy 

compared to medical therapy is not affected by the 

length of time a person suffers from LDH.20 From the 

data analysis conducted in this study, it was found that 

there was no significant relationship between the 

length of time a person had suffered from LDH and the 

degree of disability calculated using the ODI score. This 

may be caused by various factors, one of which is the 

number/area of the affected segment.5 

In this study, it was found that most research 

subjects had an excessive or abnormal body mass 

index (overweight and obese), which was 77.5%. 

According to Tao et al., a higher body mass index value 

(overweight or obese) has a risk of causing lumbar 

LDH.21 In this study, no significant relationship was 

found between body mass index and the degree of 

disability in LDH patients as measured using the ODI 

score (p-value 0.757).5 Excess weight, especially the 

extra weight in the abdominal area, can cause pressure 

in that area. Previous studies have shown a 

relationship between excessive BMI and low back pain 

caused by herniated nucleus pulposus.22,23 Moreover, 

a clinically-based prospective cross-sectional study in 

Enugu, Nigeria, stated that the incidence of lumbar 

LDH at all levels was not affected by body mass index.5 

A study in California and Mexico by Mateos 

Valenzuela et al.  found four components of body 

composition: the degree of obesity, visceral fat area, 

body mass index, and abdominal circumference 

associated with the incidence of lumbar LDH.24 Lumbar 

nucleus pulposus herniation is also associated with the 

distribution of body adiposity. Visceral fat area and 

abdominal circumference are risk factors for LDH in 

addition to the previously known risk factors, namely 

age, mechanics, and genetic factors. These risk factors 

can be modified by adjusting the diet and physical 

exercise program to prevent the incidence of lumbar 

LDH related to this.24 In Fithri's study in 2017, LDH 

mainly occurred at the age above 42 years (74.3%), 

more often in women (62.2%), housewife work (32.4%), 

BMI overweight (38.6%), and patients with minor 

trauma (13.5%).25 

 

5. Conclusion 

Risk factors for lumbar LDH include age, gender, 

occupation, length of illness, and body mass index. Not 

all of these risk factors are directly proportional to the 

degree of disability in patients with lumbar LDH. In this 

study, age was significantly associated with disability 

in patients with Lumbar LDH. Meanwhile, gender, 

occupation, length of illness, and body mass index were 

not significantly related to the degree of disability in 

patients. This is influenced by the possibility of being 

influenced by several other factors. 
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