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Background: Low back pain (LBP) is a common clinical condition encountered by most physi-

cians, but the cause and risk factors are still unclear. Cytokines such as IL-6 play an important 

role in cartilage degeneration, but the role of IL-6 in osteoarthritis (OA) is still debatable. Herein, 

we aimed to determine the association between high IL-6 levels and lumbar OA in patients older 

than 55 years with LBP.

Method: This was a case–control study. Patients included 10 men and 14 women over 55 years 

of age with lumbar OA. The control group comprised 10 men and 14 women over 55 years of 

age without lumbar OA. IL-6 analysis was performed for all study subjects.

Result: The mean age of patients in the case group for both men and women were 67.7±10.4 

and 74.4±10.5 years, while that of the control group for both men and women were 67.7±6.3 

and 64.9±6.1 years, respectively. Body mass index was not statistically significantly different 

between the two groups (men and women). Chi-squared analysis showed no statistically sig-

nificant differences between nutritional status and lumbar OA.

Conclusion: The probability of lumbar OA in LBP patients with high IL-6 levels (>6.60 pg/

mL) is five times greater than in those with low IL-6 levels (P=0.009). Women with high IL-6 

levels have a 6.9-times greater probability of developing lumbar OA than men (P=0.03).

keyword: interleukin, LBP, biomarker, inflammatory

Introduction
In recent times, low back pain (LBP) has become a major health concern for several 

individuals and also physicians. It has significant adverse effects on physical and 

psychological health. LBP also affects work performance and social responsibilities 

and is a major factor in escalating health care costs. A global review of the prevalence 

of LBP in the general adult population showed a prevalence of about 12%, with a 

1-month prevalence of 23%, a 1-year prevalence of 38%, and a lifetime prevalence 

of ~40%. The causes and risk factors of LBP are yet unclear. Therefore, there is still 

need for research studies that address the etiology and risk factors of LBP for better 

clinical management.1

Prevalence of LBP was reported by about 85% of patients, with 10%–20% of them 

reporting chronic events. In one study, eight of ten adults complained of LBP which, 

in particular, could affect daily activities, particularly in the elderly.2

Osteoarthritis (OA) is a degenerative condition that can involve all human joints. 

Before the age of 50 years, OA is more common in men than women, with a prevalence 

of 20%; however, with increasing age, the disease is more common in women, with 

a prevalence of up to 58%.3,4 Lumbar OA involves three joint complexes – narrowing 
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of the intervertebral disc spaces, osteophyte formation, and 

degeneration of facet joints.5

Cytokines play an important role in degenerative joint 

disease. Several cytokines have been considered to play a 

role in the pathogenesis of OA. Tsuchida et al, who carried 

out an observational study of IL-6 and IL-8 levels in synovial 

fluid, concluded that these levels are elevated in the blood and 

synovial fluid of patients with OA.6 However, to the best of 

our knowledge, there have not been studies yet that correlate 

IL-6 and lumbar OA.

Therefore, the relationship between IL-6 and the occur-

rence of spinal OA, especially in the lumbar region, needs 

further investigation. This research was conducted to deter-

mine the probability between higher IL-6 values and lumbar 

OA in patients with LBP aged over 55 years.

Patients and methods
This study is an observational analytical study of cases and 

controls (case–control study) that was approved by the review 

board of the medical faculty of Udayana University. By 

measuring the levels of IL-6 in patients with LBP aged over 

55 years, we assessed the presence or absence of lumbar OA.

The patient group comprised of both men and women 

with LBP aged over 55 years who suffered from lumbar 

OA. The control group was similar except for the absence of 

lumbar OA, as diagnosed by lumbosacral plain radiography. 

Written informed consent was obtained from each patient, 

and this study was conducted in accordance with the Dec-

laration of Helsinki.

This research was conducted in Sanglah General Hospital, 

Nursery Werdha Wana Seraya and Cengkilung elderly group, 

from June to July 2015. All patients had LBP for >6 months 

and were over 55 years old and treated conservatively by 

administration of analgesic drugs. The plasma samples were 

used for ELISA-based detection of IL-6 levels.

The results were analyzed for statistical significance using 

SPSS 20 (IBM, Armonk, NY, USA) for Windows. Inde-

pendent t-test was performed for descriptive and inferential 

analyses of numeric variables, and chi-squared analysis was 

done for categorical variables.

Results
Demographic data of both study groups are shown in Table 1. 

The average age of the respondents in the patient group (men 

and women) was 67.7±10.4 years and 74.4±10.5 years, while 

that of respondents in the control group (men and women) was 

67.7±6.3 years and 64.9±6.1 years. Hundred percent and 92.9% 

of respondents in the patient and control groups were Balinese, 

respectively. The study subjects of both groups tended to come 

from Denpasar, Badung, Klungkung, and Karangasem.

Regarding the level of education, 100% of the patient 

group were elementary and junior high school graduates, 

Table 1 Demographic data of the study subjects

Characteristics Group

Patients (mean ± SD f [%]) Control (mean ± SD f [%])

Male (n=10) Female (n=14) Male (n=10) Female (n=14)

age (years) 67.7±10.4 74.4±10.5 67.7±6.3 64.9±6.1
Tribe     

Bali 10 (100) 13 (92.9) 10 (100) 13 (92.9)
Outside Bali 0 1 (7.1) 0 1 (7.1)

address     
Denpasar 0 2 (14.3) 0 2 (14.3)
Badung 6 (60) 5 (35.7) 8 (80) 7 (50)
Others 4 (40) 7 (50) 2 (20) 5 (35.7)

education     
sD-sMP 10 (100) 14 (100) 10 (100) 13 (92.9)
sMa-sarjana 0 0 0 1 (7.1)

Occupation     
not worked 9 (90) 13 (92.9) 9 (90) 12 (85.7)
Worked 1 (10) 1 (7.1) 1 (10) 2 (14.3)

BMi (kg/m2) 24.04±3.29 22.33±3.6 21.04±3.58 25.39±6.2
nutritional status     

Underweight 0 1 (7.1) 1 (10) 0
normal 7 (70) 10 (71.4) 8 (80) 8 (57.1)
Overweight 3 (30) 3 (21.4) 1 (10) 6 (42.9)

Abbreviations: BMi, body mass index; sD-sMP, sekolah Dasar-sekolah Menengah Pertama (elementary school - junior high school); sMa, sekolah menengah atas (senior 
high school)
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while 100% and 92.9% of the control group were primary and 

junior high school graduates; the remaining were university 

graduates with a Bachelor’s degree. In both the patient and 

control groups, 90% were retired and 10% were still working.

The mean body mass index (BMI) in the patient group 

(men and women) was 24.04±3.29 kg/m2 and 22.33±3.6 kg/

m2, while that in the control group (men and women) was 

21.04±3.58 kg/m2 and 25.39±6.2 kg/m2, respectively. Five 

subjects in the patient group had normal BMI and three 

were overweight. Eighty percent of subjects in the control 

group had normal BMI, and 10% were classified as being 

underweight and 10% as overweight.

Analysis of numerical variables for unpaired groups was 

carried out by using independent t-test for normally distributed 

data and Mann–Whitney test for non-normally distributed data 

(Table 2). The effect of each variable in the patient and control 

group was determined by comparing the mean of each group.

Results of the independent t-test for significant mean dif-

ference between the patient and control groups showed that 

age (P=0.007) and IL-6 levels (P=0.045 and P=0.029) were 

significantly different variables (P<0.05).

Mean levels of IL-6 were higher in the patient group than 

in the control group. The mean levels of IL-6 in the patient 

group were 6.17±5.51 pg/mL and 12.08±4.91 pg/mL for 

men and women respectively compared with average levels 

of IL-6 in the control group that were 5.12±2.78 pg/mL and 

7.43±5.32 pg/mL for men and women respectively. Women 

in both groups were classified as having higher IL-6 (>6.60 

pg/mL) level. We considered the median value as the cutoff 

point for IL-6 levels, which was 6.60 pg/mL.

From the results of the IL-6 levels, the cutoff points based 

on the median value were set, and the samples were divided 

into two groups: above the median and below the median. 

Figure 1 depicts that men had IL-6 levels below the median, 

while women had levels above the median.

Chi-squared test was performed for IL-6 levels above and 

below the median categories. This analysis showed significant 

Table 2 independent t-test results

Variables Group Mean difference P-value

Patients, male 
(n=10)

Patients, female 
(n=14)

Control, male 
(n=10)

Control, female 
(n=14)

Male Female Male Female

age (years) 67.7±10.4 74.4±10.5 67.7±6.3 64.9±6.1 0.00 9.50 1.00 0.007a

BMi (kg/m2) 24.04±3.29 22.33±3.6 21.04±3.58 25.39±6.2 3.00 –3.06 0.67 0.123
Onset of lBP (years) 2.43±2.28 4.56±3.56 3.55±4.41 3.29±3.67 –0.200 0.143 0.449 0.607b

il-6 levels (pg/ml) 6.17±5.51 12.08±4.91 5.12±2.78 7.43±5.32 –0.400 –0.357 0.054 0.029

Note: aindependent t-test; bMann–Whitney U test.
Abbreviations: BMi, body mass index; lBP, lower back pain.

differences between the patients and controls as seen from 

Tables 3 and 4.

Discussion
LBP is one of the most common complaints among elderly 

patients who seek medical attention.2 LBP shows an equal 

incidence until the age of 50 years, but affects more women 

after that. LBP is most prevalent in women aged 40–80 

years and increases with age.7 Of the various causes of LBP, 

the rate of OA with lumbar prevalence is quite high among 

the elderly. While several studies have been conducted to 

determine the effects of cytokines with the occurrence of 

OA, most of these only discuss OA in the knees and hips; 

reports on OA of the spine, especially in the lumbar region, 

are quite sparse. One exploratory study has described that the 

levels of biochemical mediators vary based on diagnosis of 

LBP, and changes in pain responses and systemic mediators 

from pre- to post-treatment were dependent on the diagnos-

tic cohort.8 This study sought to determine the probability 

between higher IL-6 values and lumbar OA in LBP patients.

The relationship between high IL-6 levels and the occur-

rence of OA in the lumbar region still needs further investiga-

tion. This research was conducted to determine whether IL-6 

levels in patients suffering from LBP is a single risk factor for 

lumbar OA, so that its management can be better streamlined.

Based on the results of the analysis of the mean age of 

the study subjects, significant differences were noted only 

among female patients in both the groups. This is consistent 

with studies conducted by Hoy et al in 2012 where LBP was 

most prevalent in women aged 40–80 years and increased 

with age.7 The condition of the intervertebral discs changes 

with increasing age. In the elderly, it is mainly constituted 

of fibrocartilage, and is dense and irregular. Often, disc 

degeneration is the cause of back pain in the aged people.9 

In general, age is a risk factor for degenerative illnesses, in 

that older age is associated with higher risk of degeneration 

in lumbar OA.
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This study found no statistically significant difference 

(P=0.67 and 0.123) in BMI values between the groups. 

Both groups showed normal BMI. Typically, peri- and post-

menopausal women tend to have lower body mass than pre-

menopausal women.10,11

The duration of LBP complaints was higher among the 

patient group than the control group, but this was not statisti-

cally significant (P=0.449 and 0.607, respectively). Lumbar 

OA is not always manifested as LBP. Asymptomatic cases of 

lumbar OA are also common. The duration of LBP symptoms 

does not always represent the pathophysiology of lumbar OA.

Chi-squared analysis of the high and low levels of IL-6 

showed significant differences (OR=5.00, 95% CI =1.448–

17.271, P=0.009 not considering sex-based differences, 

and OR =6.99, 95% CI =0.040–0.515, P=0.03 considering 

sex-based differences). This result indicates that the IL-6 

levels higher than the median (6.60 pg/mL) value show a 

greater probability for lumbar OA occurrence in patients 

with LBP. This is consistent with previous studies in OA 

of the knee and hip joints, where increased levels of IL-6 

were found in patients with OA. Changes in intervertebral 

disc degeneration cause a narrowing of the joint space, lead-

ing to lumbar instability and consequently OA of the facet 

joints and formation of spurs or osteophytes in the traction 

vertebral bodies.12 Weber KT et al suggested that circulating 

proinflammatory cytokines play a more extensive role in disc 

diseases.13 This mechanism occurs through the process of 

OA in the knee and hip joints, where the damage occurs in 

synovial joints contained in the facet joints and components 

of the vertebral body and intervertebral discs.14

Table 3 chi-squared analysis of il-6 levels without differentiation 
of sex

IL-6 
levels

Group OR 95% CI P-value

Patients  
(n=24)

Control  
(n=24)

high 18 (75%) 9 (37%) 5.00 1.448–17.271 0.009
low 6 (25%) 15 (63%)

Figure 1 levels of il-6 in patients and control subjects. The patients were divided into two groups based on the median level of il (6.60 pg/ml) with the groups having il 
levels above and below the median level.
Abbreviation: Oa, osteoarthritis.
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Conclusion
IL-6 is considered to play an important role in degenerative 

processes, especially in OA. However, studies have only been 

conducted on hip and knee OA, and not on spinal OA. Higher 

IL-6 level has been correlated with higher incidence of OA in 

previous studies.12 In this study, we showed that higher IL-6 

levels are observed in patients with lumbar OA and LBP. 

Higher levels of IL-6 are associated with a fivefold greater 

probability of lumbar OA than lower levels, in both sexes. 

Women with higher levels of IL-6 have a 6.9-fold higher 

probability of developing lumbar OA than men with LBP.

Our study has some limitations. First was the challenge in 

obtaining accurate information from the respondents owing 

to recall bias, and the difficulty in collecting patient history 

regarding systemic disease experienced by respondents. 

Recall bias was observed mostly for questions regarding 

family history and history of long-term steroid consump-

tion. The possibility of recall bias in this study could also 

be partly attributed to the advanced age of majority of the 

included subjects.

In addition to the management of lumbar OA, symptom-

atic therapy may be considered by employing anti-IL-6 target 

therapy to reduce the risk and progression of lumbar OA in 

patients with symptoms of LBP.

Further in-depth studies in the field of biomolecular 

research are required to determine the effects and mechanism 

of action of IL-6 on the pathophysiology of lumbar OA.

Disclosure
The authors report no conflicts of interest in this work.

Table 4 chi-squared analysis of il-6 levels with sex differentiation

IL-6 
levels

Group OR 95% CI P-value

Patients Control

Male (n=10) Female (n=14) Male (n=10) Female (n=14)

high 5 (50%) 13 (92%) 1 (10%) 8 (57.1%) 6.9 0.04–0.515 0.03
low 5 (50%) 1 (8%) 9 (90%) 6 (42.9%)
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