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Study Design: This was designed as a retrospective study.
Purpose: We investigated the relationship between bone mineral density (BMD) and chronic lower back pain (LBP).
Overview of Literature: In spite of a large number of epidemiological surveys on the prevalence of LBP and BMD measurements 
completed separately in the general population, the relationship between the two has not been well documented.
Methods: The study included 171 patients with chronic LBP who underwent the BMD study. The control group was selected from our 
database regarding BMD without LBP.
Results: A total of 678 subjects, aged 18 to 100 years (mean, 49.9±12.9 years) were included in the study, 25% (n=171) of the sub-
jects had LBP. Compared to those patients without LBP, patients exhibiting LBP had statistically significant lower mean weight, hip 
and spine BMD and T-score. Lower BMD and T-scores were significant regardless of the age group, gender, menopausal status, and 
obesity classification.
Conclusions: Chronic LBP has a negative correlation with hip and spine bone mineral density.
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Introduction

Musculoskeletal disorders are a major leading cause of 
long term disability, days of restricted activity and health 
care utilization [1]. Of the musculoskeletal conditions, 
osteoporosis and lower back pain (LBP) are two, which 
cause a major burden on individuals as well as health and 
social care systems [2]. Osteoporosis is a major risk factor 
for hip and vertebral fractures which are associated with 
mortality and permanent loss of function [2]. LBP is the 
most common musculoskeletal condition affecting a sig-
nificant amount of people and approximately 4% to 33% 

of the population at any given point [2]. Not surprisingly, 
lifetime prevalence of LBP ranges from 13.8% to 84% 
in middle-aged and older people [3-7]. LBPs associated 
costs with regards to society are substantial and show a 
yearly increase, having a significant impact on medical 
and social resources in all industrialized nations [1].

In spite of a large number of epidemiological surveys 
on the prevalence of LBP and bone mineral density 
(BMD) measurements completed separately in the gen-
eral population, the relationship between the two has 
not been well documented. The authors of several stud-
ies concluded that they were unable to find any evidence 
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for such a relationship [8-10]. Others found BMD to be 
higher [11,12] or lower [13,14] in individuals suffering 
from LBP than in controls. The purpose of this study was 
to investigate whether low BMD values could be associ-
ated with the occurrence of LBP.

Materials and Methods

The study included 171 patients exhibiting chronic LBP 
for more than 6 weeks who underwent a BMD study. The 
available radiographs were reviewed to assess the pres-
ence of vertebral deformities as per the method described 
by McCloskey et al. [15]. The control group of 507 pa-
tients was selected from our database regarding BMD 
without LBP. The exclusion criteria were those having a 
medical history known to affect bone metabolism on the 
basis of information obtained by the referring consul-
tant. Diseases and the number of subjects excluded were 
endocrine abnormalities in the parathyroid and thyroid 
glands (n=113), rheumatoid arthritis (n=44), renal dis-
ease (n=87), steroid treatment (n=186), liver and kidney 
transplant (n=32), children (n=82), sickle cell disease 
(n=104), and systemic lupus erythematosus (n=38). Sub-
jects with a history of medication such as corticosteroids 
and hormone replacement therapy were also excluded 
from the study. Women were also divided in two groups 
premenopausal and postmenopausal. Collecting accurate 
data on the date of onset for menopause was not possible 
as patients were guessing when asked to recall the date or 
gave an imprecise date. A practical approach was to set an 
arbitrary cut off point of 50 years, which should separate 
most of the postmenopausal women from the premeno-
pausal women.

Body weight was measured to the nearest 0.1 kg on an 
electronic beam scale. Height was measured to the near-
est 0.5 cm using a stadiometer. Also, body weight and 
height were each measured twice per time point, and the 
average of the 2 measures was used. Body mass index 
(BMI) was calculated as weight (kg) divided by height 
squared (m2), and was used to categorize the participants 
according to the criteria by the World Health Organiza-
tion (WHO): normal weight, BMI<24.9 kg/m2; over-
weight, 25<BMI<29.9 kg/m2; obesity, BMI>30 kg/m2.

BMD was measured at the lumbar spine (L1–L4) and 
total left hip using a dual-energy X-ray absorptiometry  
(Hologic QDR 4500A, Hologic Inc., Waltham, MA, USA) 
with a precision (coefficient of variation) of 0.7%. The 

scanner is calibrated daily against the standard calibra-
tion block supplied by the manufacturer in order to con-
trol possible baseline drift. 

Data analysis was performed using the Statistical Pack-
age for the Social Sciences designed for Windows ver. 
19.0 (IBM, Armonk, NY, USA). When appropriate, data 
were presented using the mean standard deviation. Stu-
dent’s t-test was used to assess the statistical significance 
of difference in anthropometric values for individuals by 
LBP, stratified age groups, gender, menopausal status and 
BMI. A p-value of <0.05 was considered statistically sig-
nificant.

Results

A total of 678 subjects, aged 18 to 100 years (mean, 
49.9±12.9 years) were included in the study. 25% (n=171) 
of the subjects had LBP (19% males and 81% females), 
and 75% (n=507) had no LBP (16% males and 84% fe-
males). In patients with LBP, single vertebral deformities 
were found in three (9.4%) males and 11 (7.9%) females, 
while multiple deformities were found in one (3.1%) male 
and five (3.6%) females.

Compared to those patients without LBP, patients 
with LBP had statistically significant lower mean weight 
(p=0.04), hip and spine BMD (p=0.0001) and lower mean 
hip and spine T-scores (p=0.0001) (Table 1). 

The subjects were divided into four groups as per age: 
<40 years (n=135), 40−49 years (n=225), 50−59 years 
(n=147), and ≥60 years (n=171). The subjects within any 
of the age groups did not show any statistical significant 
differences in age, height, weight or BMI (Table 2). How-

Table 1. Anthropometric values of individuals by low back pain

Characteristics LBP (-) LBP (+) p-value

Age (yr)        49.5±12.8     50.9±13.4 0.21

Height (cm) 158.8±8 158.3±7.4 0.43

Weight (kg)        79.6±15.4     76.8±13.8 0.04

BMI      31.6±6.2   30.8±5.9 0.13

BMD hip        0.99±0.13     0.92±0.15 0.0001

BMD spine          1.0±0.13     0.94±0.14 0.0001

Hip T score          0.3±1.03    -0.16±1.21 0.0001

Spine T score         -0.4±1.14    -0.94±1.24 0.0001

LBP (-), without low back pain; LBP (+), with low back pain; BMI, body 
mass index; BMD, bone mineral density.
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ever, the differences in hip and spine BMDs and T-scores 
were significant and lower in patients with LBP compared 
to patients without LBP.

There was a difference between those patients with LBP 
and those without LBP according to their gender. Male, 
but not female, patients with LBP were older and lighter 
and less obese than those patients without LBP with a 
mean age of 59.8+16.4 years vs. 52.7±15.8 years (p=0.037), 
a mean weight of 76.2±10.4 kg vs. 83.6±12.4 kg (p=0.004), 
and a mean BMI of 27.5±4 vs. 29.3±3.9 (p=0.033). Both 
males and females with LBP had lower hip and spine 
BMDs and T-scores (Table 3).

In both groups, premenopausal and postmenopausal 
women and women with LBP had comparable age, 
height, weight as well as BMI values but lower hip and 
spine BMDs and T-scores compared to those women 
without LBP (Table 4). Grouping the subjects accord-
ing to their BMI using the criteria by the WHO showed 
that patients with LBP whether they were normal, over-
weighed, or obese had lower hip and spine BMDs and T-
scores compared to those patients without LBP (Table 5).

Discussion

The study question has been addressed by a number of 
studies but with conflicting results. In addition, this study 
confirmed that chronic LBP subjects have statistically 
significant lower mean hip and spine BMDs and T-scores 
as compared to those patients without LBP. No associa-
tion between the prevalence of LBP and BMD was found 
by Zetterberg et al. [8], Nicholson et al. [9], and more 
recently Ahn and Song [10]. Zetterberg et al. [8] inves-
tigated the incidence of LBP in 80 hip fracture patients 
between the ages of 50 to 99 years, and radiographically 
evaluated vertebral fractures. The investigators found no 
relation between longstanding LBP and spinal osteoporo-
sis in the elderly as the incidence of LBP in the 103 con-
trols, 70 to 75 years of age, was twice as much in the hip 
fracture patients [8]. Nicholson et al. [9] investigated an 
association between LBP, based on the interview, and ver-
tebral deformity, assessed radiographically, in 222 wom-
en, aged 50 to 82 years, and found that even with subjects 
who displayed significant deformity as well as low BMD 
scores did not have an increased prevalence of LBP. Ahn 
and Song [10], studied 134 postmenopausal women 
where approximately 70% of them experienced LBP for 
more than 1 day, and found no association between LBP 
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status and fracture risk status but between LBP status and  
menopausal symptoms and health habits.

Manabe et al. [11], in a cross-sectional study, investi-
gated 2,244 women, aged 25 to 85 years, and found that 
LBP, based on a self-administered questionnaire, is as-
sociated with high BMD measurements, concluding that 
high BMD is as important as low BMD as a cause for 
musculoskeletal symptoms and disabilities. Snider et al. 
[12], studied 63 individuals, 16 of which had LBP, and 
showed that patients with LBP had significantly higher 
BMD values at the lumbar spine in comparison to the in-
dividuals without LBP. 

If the classical definition of osteoporosis (a condition 
which leads to an increased risk of fractures) is to be con-
sidered, one would expect that the higher the incidence 

of LBP, the greater the prevalence of hip and vertebral 
fractures. Such an expected relation was found by Kuroda 
et al. [13] and Park et al. [14]. Kuroda et al. [13] followed 
up 818 postmenopausal women with and without LBP for 
a number of years, and demonstrated that the LBP group 
displayed significantly lower BMD values in the lumbar 
spine and hip as well as a higher number of prevalent 
vertebral fractures than those without LBP. Park et al. 
[14] examined the medical records of 78 postmenopausal 
women hospitalized for LBP, and found that despite hav-
ing the same treatment outcomes, women with low BMD 
values typically had longer hospital stays and higher pain 
scores than those with normal BMD values [14]. 

An explanation for the varied findings in all the stud-
ies could be due to incomparable age groups, inaccurate 

Table 3. Anthropometric values of individuals by low back pain and gender

Characteristics

Males Females

LBP (-)
(n=80)

LBP (+)
(n=32) p-value LBP (-)

(n=427)
LBP (+)
(n=139) p-value

Age (yr)   52.7±15.8      59.8±16.4 0.037     48.9±12.1        48.9±11.8 0.99

Height (cm)  168.94±8  166.8±7.3 0.18 156.9±6.5 156.3±6 0.33

Weight (kg)   83.6±12.4      76.2±10.4 0.004     78.8±15.8        76.9±14.5 0.22

BMI 29.3±3.9 27.5±4 0.033   32.1±6.4      31.6±5.9 0.41

BMD hip   1.05±0.14      0.93±0.15 0.0001     0.97±0.13        0.92±0.15 0.0001

BMD spine   1.03±0.13      0.94±0.15 0.002          1±0.13        0.94±0.13 0.0001

Hip T-score 0.227±0.92  -0.52±1 0.0001   0.314±1.06     -0.07±1.2 0.001

Spine T-score  -0.49±1.17  -1.07±1.3 0.023    -0.39±1.14     -0.91±1.2 0.0001

 LBP (-), without low back pain; LBP (+), with low back pain; BMI, body mass index; BMD, bone mineral density.

Table 4. Anthropometric values of individuals by low back pain and menopausal status

Characteristics

≤50 yr >50 yr

LBP (-)
(n=238)

LBP (+)
(n=79) p-value LBP (-)

(n=189)
LBP (+)
(n=60) p-value

Age (yr)   40.1±6.7   40.4±6.5 0.74  59.9±7.5    60±6.8 0.93

Height (cm) 158.4±6.1 158.1±5.7 0.69   155±6.4  154±5.5 0.24

Weight (kg)  76.1±15     73.6±13.6 0.2 82.3±16   81.4±14.6 0.69

BMI   30.3±5.6   29.5±5.3 0.26  34.3±6.8 34.3±5.8 0.99

BMD hip     0.96±0.11     0.92±0.14 0.01    0.99±0.14   0.92±0.15 0.004

BMD spine     1.01±0.12     0.96±0.13 0.001    0.98±0.14   0.92±0.14 0.001

Hip T-score   0.234±0.95    -0.1±1.2 0.027  0.41±1.2  -0.36±1.3 0.014

Spine T-score  -0.275±1.02    -0.76±1.17 0.001 -0.52±1.3  -0.036±0.17 0.002

LBP (-), without low back pain; LBP (+), with low back pain; BMI, body mass index; BMD, bone mineral density.
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recall of LBP history, inconsistent definition of or the 
methods used to classify LBP, or lack of exclusion criteria 
for the study subjects in some studies. Furthermore, this 
study has its own limitations. There is a selection bias 
driven by the method of data collection being retrospec-
tive, and that the subjects were recruited at one center. 
Furthermore, BMD measurements for the lumbar spine 
are frequently affected by deformities and degenerative 
changes, which leads to a falsely elevated spinal BMD on 
assessment of bone mass [16]. Moreover, the prevalence 
of these vertebral deformities rises with age [9]. Many 
studies have shown a positive association between ver-
tebral deformity and LBP, particularly, in elderly people 
[17-19]. 

In this study, a higher percentage of subjects without 
LBP were overweight or obese, but the difference was not 
statistically significant. Lower BMDs and T-scores were 
significant, regardless of the age group, gender, meno-
pausal status, or obesity classification. Only male patients 
with LBP were older than those patients without LBP 
having a mean age of 59.8±16.4 years vs. 52.7±15.8 years 
(p=0.037). Generally, the occurrence of LBP and loss of 
BMD is higher in older individuals. LBP restricts some 
daily activities, exerting indirect influence on BMD.

Obesity is a known risk factor for LBP [20] and has a 
negative [21-23], positive [24-26] or no relationship [22] 
with BMD. This study demonstrated that males with LBP 
were less obese, while females were not. When divided 
into age groups, the difference in weight and obesity in 
males was normalized. BMD was highest in the obese 
group, higher in the overweight group and lowest in the 
normal weight group; thus, supporting the protective ef-
fect of obesity on BMD. Furthermore, vertebral deformi-
ties and degenerative changes falsely elevate spinal BMD 
[15], and are expected in the study subjects. The data 
showed that BMD was lower in the LBP group, in spite of 
the possible overestimation of spinal BMD. Hence, such 
changes were not assessed radiographically.

Conclusions

Chronic LBP has a negative correlation with hip and 
spine BMD.
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