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Abstract The impact of adult scoliosis on pain, function

and health-related quality of life (QOL) has not been

clearly defined. A population-based study using widely

applied screening tools could better reflect the impact of

adult scoliosis. In this study, a visual analog pain scale

assessment (VAS) for lumbar and leg pain, an Oswestry

disability index (ODI) and a standard version of the

Medical Outcome Study Short Form-36 (SF-36) question-

naire were sent by mail to 261 women of age 50 years and

older, consecutively evaluated with dual-energy radiograph

absorptiometry (DXA) scan images. 138 patients (32 with

lumbar curves 10� or bigger) returned the questionnaires.

Differences in lumbar VAS, leg VAS, ODI and SF-36

values between groups of patients with curves \10�,

10�–19� and C20� were evaluated. Correlation analyses

of the Cobb angle, age and body mass index (BMI) with

VAS, ODI and SF-36 values, and multivariate regression

analysis were performed. Patients with curves \10�,

10�–19� and C20� had no significant differences in lumbar

or leg VAS, ODI or SF-36 values. ODI values correlated

with age and BMI; SF-36 values correlated with BMI only;

lumbar and leg VAS values did not correlate with lumbar

curvature, age or BMI. Regression disclosed that Cobb

angle values did not influence ODI, SF-36 or VAS values.

In postmenopausal women with mild and moderate lumbar

curves, Cobb angle had no influence on pain, function and

QOL; age and BMI had small effect.

Keywords Adult scoliosis � Pain � Disability �
Health-related quality of life

Introduction

Adult scoliosis is an important condition affecting the

aging spine. With aging population, it is important to

identify which factors influence the presence of symptoms

in patients with scoliosis. Despite significant advances in

the surgical management of adult scoliosis [1, 2] and

recent studies that have identified radiographic parameters

that predict clinical symptoms [3–5], the impact of adult

scoliosis on pain, function and health-related quality of

life (QOL) has not been clearly defined. Moreover, it is

known that many adults with scoliosis are asymptomatic

[2, 6–8].

The full impact of scoliosis is not well understood

because most studies have focused only on patients who

seek medical attention. Previous studies have shown con-

tradictory results regarding symptoms associated with adult

scoliosis; some authors have observed a similar incidence

of low back pain (LBP) in patients with lumbar and tho-

racolumbar curves compared to the general population

(albeit with more severe pain associated with bigger

curves) [9, 10], while others have reported disabling pain

among patients with adult scoliosis [11]. These varying

results can be explained by the studies’ use of different

screening methods and study populations [8–10, 12]. A

population-based study of the impact of adult scoliosis on

pain, function, and health-related QOL based on widely

applied screening tools will minimize selection bias of the

J. Urrutia (&) � J. Espinosa � C. Cabello

Department of Orthopaedic Surgery,

Pontificia Universidad Catolica de Chile,

Marcoleta 352, Santiago, Chile

e-mail: jurrutia@med.puc.cl

C. Diaz-Ledezma

Universidad del Desarrollo, Santiago, Chile

123

Eur Spine J (2011) 20:2223–2227

DOI 10.1007/s00586-011-1829-z



cohort studied; such a study can obtain results that will

better reflect the true impact of adult scoliosis.

Dual-energy radiograph absorptiometry (DXA) scan-

ning is a routine screening tool recommended for all

women over 50 years of age that can provide data on spinal

curvature for a random and non-biased sample of the

population of postmenopausal women. The aim of our

study is to determine the impact of adult scoliosis on back

and leg pain through a visual analog pain scale assessment

(VAS), function using the Oswestry disability index (ODI),

and health-related QOL through the Medical Outcome

Study Short Form-36 (SF-36) in postmenopausal women

50 years of age and older, and to define the relationship

within this same population between those measurements

and age, Cobb angle and BMI using DXA as the screening

tool.

Methods

Institutional review board approval was obtained prior to

performing this study. To determine the sample size for the

study, we used our previous data that showed a 13%

prevalence of scoliosis in postmenopausal women [13];

with a margin of error of 10% and a confidence level of

90%, the minimal number of patients with scoliosis that we

should study was 31 cases.

Two co-authors, JE and CC, contacted by telephone 280

postmenopausal women 50 years and older, who were

evaluated with DXA scan images, consecutively obtained at

a University Hospital from January to April 2009. The

images were requested as a means of screening for post-

menopausal bone mass loss as part of routine clinical care

independent of the presence of back symptoms. The lumbar

curvature magnitude in the coronal plane was measured in

DXA images with Cobb’s method if a curve was present on

the anteroposterior view of the lumbar spine of the DXA

scans or between L1 and L5 if no obvious curve was seen.

Scoliosis was defined as the presence of lumbar curve that

was 10� or bigger. Nineteen patients refused to participate. A

consent agreement, a VAS assessment for lumbar and leg

pain, an ODI, a SF-36 questionnaire, and a pre-stamped

return envelope were sent to the remaining 261 patients. To

recruit enough subjects with lumbar curves 10� or bigger, we

called these women again 1 week after the questionnaires

were sent. One hundred and thirty-eight patients (32 with

curves 10� or larger) returned the consent forms to participate

in this part of the study with the completed questionnaires.

Exclusion criteria were the presence of instrumentation

in the lumbar spine, bilateral hip arthroplasty or history of

malignancy. Weight and height were measured using

standard techniques. BMI (kg/m2) was calculated as weight

divided by the square of the height in meters.

Differences in the lumbar VAS, leg VAS, ODI (92) and

SF-36 values between the groups of patients with

curves \10�, 10�–19� and C20� were evaluated by the

Kruskal–Wallis test. Correlation analyses (Spearman’s

rank correlation) between the Cobb angle, age and BMI

with variables measuring pain, function, and health-related

QOL (VAS, ODI and SF-36) were also performed. Multi-

variate regression analysis was also performed to deter-

mine the independent estimated impact of Cobb angle, age

and BMI on VAS, ODI and SF-36 measurements.

We also evaluated if there were any differences in age,

BMI, lumbar T score and femoral neck T score between the

patients who answered the questionnaires and those that

did not.

A p value less than 0.05 was considered statistically

significant. Data were analyzed using Statistical Program

for the Social Sciences (SPSS) version 18 (SPSS, Chicago,

IL).

Results

We studied 138 women of age 50 years and older, with a

median age of 60 years and a range from 50 to 90 years.

Thirty-two patients had lumbar curves 10� or bigger as

measured in DXA scan images. The curve magnitude, age

and BMI of participating subjects are summarized in

Table 1. The patients included in the study were not dif-

ferent than the women who did not participate in terms of

age (p = 0.85), BMI (p = 0.45), lumbar T score

(p = 0.60) and femoral neck T score (p = 0.52).

Patients with curves \10�, 10�–19� and C20� had no

significant differences in lumbar VAS (p = 0.48) or in leg

VAS scores (p = 0.81); the same groups did not show

significant differences in ODI 9 2 values (p = 0.55) or in

SF-36 values either (p = 0.98), as shown in Table 2. The

median values of the components of SF-36 are shown in

Table 3.

The association of Cobb angle, age, and BMI with ODI,

SF-36 and VAS pain scale values was evaluated using cor-

relation analysis. ODI values presented a small positive

correlation with age (r = 0.219, p = 0.01) and BMI

(r = 0.176, p = 0.039). SF-36 values showed a small neg-

ative correlation with BMI only (r = -0.212, p = 0.013).

Table 1 Curve magnitude, age, and BMI of participating subjects

Variable Median Min Max

Age (years) 60.0 50.00 90

BMI (kg/m2) 25.6 18.0 47.7

Cobb’s angle (�) 3.5 0 29
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Lumbar VAS values did not correlate with Cobb angle

(p = 0.885), age (p = 0.52) or BMI (p = 0.054). Leg VAS

values also did not correlate with Cobb angle (p = 0.950),

age (p = 0.172) or BMI (p = 0.286), as shown in Table 4.

The analyses of the components of SF-36 revealed that

only physical function had small negative correlations with

age (r = -0.255, p = 0.003) and BMI (r = -0.183,

p = 0.032), and general health presented a small positive

correlation with BMI (r = 0.174, p = 0.042).

Multivariate linear regression analysis was also done to

evaluate whether Cobb angle, age or BMI independently

affected ODI, SF-36 and VAS values. Age influenced the

ODI values (b-coefficient = 0.347, p \ 0.01), the SF-36

values (b-coefficient = -0.225, p \ 0.01) and the leg VAS

scores (b-coefficient = 0.189, p = 0.031). BMI influenced

only SF-36 values (b-coefficient = 0.189, p = 0.023).

Cobb angle values did not influence ODI, SF-36 or VAS

values. The results of multivariate linear regression were

not different if we only included patients with lumbar

scoliosis in the analyses (lumbar curve 10� or larger).

Discussion

This study demonstrates a small effect of advancing age on

pain, function, and health-related QOL in postmenopausal

women. BMI independently influenced only health-related

QOL. However, in our population, the degree of lumbar

curvature did not correlate with symptoms, and it was not

an independent predictor of pain, function, or health-rela-

ted QOL.

Adult scoliosis, which may represent a new-onset

deformity or a pre-existing adolescent idiopathic scoliosis

that progresses into adulthood, is a prevalent condition.

However, few studies have evaluated the influence of

scoliosis curvature on lumbar symptoms, and those that

have explored this issue have found conflicting results. In a

50-year follow-up study of patients with adolescent idio-

pathic scoliosis who did not undergo surgery, Weinstein

et al. [6] found that 61% of them reported chronic back

pain; however, most patients reported only little or mod-

erate back pain, while remaining productive and functional

at a high level. Schwab et al. [8], who reported a 68%

prevalence of adult scoliosis in 75 elderly volunteers,

observed that although many patients had pain and dys-

function, there was a large group with no marked physical

or social impairment in addition, they found no correlation

between scoliosis and VAS scores. This same group had

previously reported a lack of correlation of VAS and Cobb

angle in a series of adult patients with scoliosis from their

practice [14]. In a previous study in patients of age

50 years and older, Robin et al. [15] also did not find a

direct relationship between the scoliosis and back pain.

Recently, in a cross-sectional radiological study with 1,347

adult volunteers, Hong et al. [16] showed that patients with

Table 2 Median values of

lumbar and leg VAS,

Oswestry 92 and SF-36 in

participating subjects with

curves \10�, 10�–19� and [19�
and the complete group

Lumbar VAS

(p = 0.48)

Leg VAS

(p = 0.81)

Oswestry 92

(p = 0.55)

SF-36

(p = 0.98)

Patients \10� 4 3 10 57.65

Patients 10�–19� 3 3 10 55.54

Patients [19� 1.5 3.5 9 59.09

Complete group 3.5 3 5 68

Table 3 Complete group description of SF-36 and SF-36 compo-

nents values

Variable Median Min Max

SF-36 68.0 13.1 97.0

GH 16.0 9.0 21.0

PF 24.0 10.0 30.0

RP 8.0 4.0 8.0

RE 6.0 3.0 6.0

SF 6.0 3.0 8.0

BP 5.0 2.0 10.0

VT 14.0 5.0 20.0

MH 20.0 9.0 24.0

GH General health scale, PF Physical functioning scale, RP Role

physical scale, RE Role emotional scale, SF Social functioning scale,

BP Bodily pain scale, VT Vitality scale, MH Mental health scale

Table 4 Correlations (Spearmann)

Lumbar

VAS

Leg

VAS

Oswestry 92 SF-36

Cobb angle

Correlation coefficient -0.012 0.005 0.072 0.057

p (2-tailed) 0.885 0.950 0.400 0.509

BMI

Correlation coefficient 0.164 0.091 0.176 -0.212

p (2-tailed) 0.054 0.286 0.039 0.013

Age

Correlation coefficient -0.055 0.117 0.219 -0.137

p (2-tailed) 0.520 0.172 0.010 0.110

Significant values are italicized
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scoliosis suffered from more severe pain than the normal

population, but the symptoms (measured by VAS only)

were not proportionate with the Cobb angle. Conversely,

other studies have found a similar incidence of LBP in

patients with lumbar and thoracolumbar curves compared

to the general population, but pain increased with the

degree of scoliotic curvature, especially for curves larger

than 45� [9, 10]. Our results show that none of the mea-

sures used were influenced by the magnitude of Cobb

angle; this can be explained by the non selected population

studied, because we included a multivariate analysis of the

variables influencing our scores, and because our study

only included the patients with curves smaller than 30�.

Our data differ from other studies, since we not only

measured the pain, but also determined the function and

QOL. It is noteworthy that our study also shows that not

only the differences in the VAS, ODI and SF-36 scores

between the groups with curves \10�, 10�–19� and C20�
do not reach statistical significance, but also the median

values of the three groups do not reach a minimal clinically

important difference either [17, 18]. This is important

,since a potential pitfall in evaluating pain, disability and

QOL is considering only the statistical differences in out-

come scores but not the clinical relevance of those

differences.

Adult scoliosis is associated with advancing age [13,

15]. Lumbar deformities are more prevalent among older

patients, because spinal degeneration increases with age

and spinal degeneration has been implicated in the devel-

opment of degenerative scoliosis [12, 19, 20]; in addition,

patients with adolescent idiopathic scoliosis can continue

their curve progression during adulthood [21, 22]. How-

ever, the effect of age on symptoms in adult scoliosis

patients is controversial; Hong et al. [16] showed that

despite a higher prevalence of scoliosis in older females

and the presence of more severe pain in patients with

scoliosis, the symptoms did not differ between different

age groups in patients with scoliosis. Conversely, other

studies have shown that the pain increases with age in adult

patients with scoliosis [10]. Our data show that the effect of

age on symptoms is independent of the curve magnitude;

this effect of aging on back pain (independent of the

presence of scoliosis) has not been previously clearly

defined. In a large study of Danish twins, Leboeuf-Yde

et al. [23] described that axial pain was not more common

in the oldest groups, although pain was reported to be more

long-lasting in older patients. However, a systematic

review to determine the influence of aging on back pain

showed that most studies that considered severe forms of

back pain found an increase in prevalence with increasing

age [24].

Our study also shows that BMI influences QOL (mea-

sured by SF-36) in postmenopausal women, independent of

age and the degree of scoliosis; however, BMI did not

independently influence disability or pain as measured by

the axial or leg VAS. There are conflicting data regarding

the potential association between body weight and the

occurrence of LBP. Leboeuf-Yde [25] considered that high

BMI is a possible weak risk factor for LBP, but it could not

be established as a true cause. Mirtz et al. [26] concluded

that there was no evidence connecting LBP with obesity.

However, Heuch et al. [27] found in a large cross-sectional

population-based study that individuals with high BMI

were more likely to report LBP than those with BMI in

normal range, with a stronger association for women than

for men. These results are consistent with our data.

Among the causes that explain the conflicting results

found in published studies are the varied screening meth-

ods used and the different populations studied [8–10, 12]. It

is important that the screening method used did not pro-

duce a bias in the sample of patients studied. Thus, any

imaging study that is limited to the symptomatic patients

(e.g., radiographs obtained from a large sample of patients

in a spine clinic) should be avoided. Our study utilized

DXA as screening tool, which has the advantage of being

an imaging tool routinely used in postmenopausal women

to screen for bone mass loss, independent of the presence

of symptoms. In addition, DXA scan imaging obtained in a

supine position has proven to have an excellent correlation

(0.91) with standing antero-posterior lumbar radiographs

[28]; we also have shown an excellent intra- and inter-

observer correlation in measurement of the Cobb angle in

DXA scan imaging [13]. However, DXA did not allow us

to determine the presence of degenerative disc disease

severity, or the presence of lateral listhesis; we did not have

sagittal views of the lumbar spine either to establish the

presence of spondylolisthesis or sagittal imbalance, factors

that may influence symptoms.

Another limitation of our study is that only 138

patients answered the questionnaires, which may repre-

sent a bias. Nonetheless, the group studied was not dif-

ferent in age, BMI or bone mineral density from the

patients who did not answer the questionnaires. In addi-

tion, most of the patients who had scoliosis answered the

questionnaires, which allowed us to include most patients

who might have had a greater impact of this disease on

pain or QOL from the presence of a lumbar curvature;

however, we have to acknowledge that most patients had

small curves.

Our study found that in postmenopausal women with

mild and moderate lumbar curves, Cobb angle did not

influence the presence of pain, function, and health-related

QOL compared to patients without scoliosis. Further

studies should help to identify curves, which are associated

with the development of symptoms in adult scoliosis

patients.
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