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Abstract
Background context Previous studies on the natural history of moderate to severe idiopathic scoliosis show contradic-
tory results. Some studies reported an increased incidence of back pain and disability in severe curves, while other studies 
reported no difference in health-related quality of life (HRQoL) compared to age-matched adult controls. None of these 
studies addressed HRQoL using currently recommended and validated questionnaires.
Purpose To examine the long-term HRQoL in non-surgically treated adult idiopathic scoliosis patients with a curve of 45° 
or higher.
Methods In this retrospective cohort study, all patients were retrospectively identified in the hospital’s scoliosis database. 
Patients (1) with idiopathic scoliosis; (2) born before 1981 (to ensure 25-year follow-up after skeletal maturity); (3) with a 
curve of 45° or more by Cobb's method at the end of growth; and (4) no spinal surgical treatment were selected.
Patients received digital questionnaires of the Short Form-36, Scoliosis Research Society-22, Oswestry Disability Index and 
Numeric Rating Scale. Outcomes of the SF-36 were compared with a national reference cohort. Additional measures with 
questions regarding choice of education and occupation were used.
Results Forty-eight of 79 (61%) eligible patients completed the questionnaires, at an average follow-up time of 
29.9 ± 7.7 years. Their average age was 51.9 ± 8.0, and median Cobb angle at adolescence was 48.5°. Five of the eight 
SF-36 subdomains were significantly lower in the scoliosis group compared to the nationwide cohort: physical functioning 
(73 vs 83, p = 0.011), social functioning (75 vs 84, p = 0.022), role physical functioning (63 vs 76, p = 0.002), role emotional 
functioning (73 vs 82, p = 0.032), and vitality (56 vs 69, p =  < 0.001). The scoliosis-specific SRS-22r score of the patients 
was 3.7 ± 0.7 on a 0–5 scale. The mean NRS score for pain of all patients was 4.9 ± 3.2, and eight patients (17%) reported a 
NRS of 0 and 31 (65%) a NRS above 3. At the Oswestry Disability Index, 79% of the patients reported minimal disabilities. 
Thirty-three patients (69%) reported that their scoliosis had influenced their choice of education. Fifteen patients (31%) 
reported that their scoliosis had influenced their choice of work.
Conclusion Patients with idiopathic scoliosis and curves of 45° or higher have reduced HRQoL. Although many patients 
experience back pain, the disability reported on the ODI was limited. Scoliosis had noteworthy effect on choice of education.

Keywords Adolescent idiopathic scoliosis · HRQoL · Quality of life · Non-surgically treated · Conservative treatment · 
Long-term follow-up

Introduction

Idiopathic scoliosis is a complex three-dimensional deform-
ity of the spine defined as a lateral curvature of the spine 
greater than 10° without an underlying cause. The deformity 
arises during skeletal growth and affects 1–2% of the chil-
dren [1]. Although many children with idiopathic scoliosis 
are asymptomatic, progressive curves are treated to alter 
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the natural history of the deformity [2]. Surgical treatment 
is indicated for curves exceeding 45°–50° to prevent curve 
progress after skeletal maturity and a subsequent negative 
impact on adulthood [3].

Although treatment aims to prevent future problems 
in adulthood, information on the natural course of non-
operated curves of 45° or higher in adulthood is scarce and 
inconclusive [4]. Two early studies about the natural history 
of scoliosis presented a grim prognosis and concluded that 
it might lead to severe back pain, lack of social participa-
tion, lower marriage rates, cardiopulmonary compromise 
and early death [4, 5]. However, one of these studies also 
included patients with other etiologies (e.g., congenital 
scoliosis or poliomyelitis), and both studies did not present 
outcomes related to spinal curve severity. None of these 
studies addressed health-related quality of life (HRQoL) 
using currently recommended and validated questionnaires 
[4, 5]. More recent studies, which included only idiopathic 
patients, show a more favorable course without increased 
mortality. The prevalence of back pain increased as patients 
get older [6–8]. The pain was often mild, and most patients 
function well, become employed, get married, have children 
and grow to become active adults. Although the prognosis 
of untreated idiopathic scoliosis seems good, these studies 
included mainly moderate curves [6, 8, 9]. Studies specifi-
cally focusing on long-term outcomes in patients with cur-
vatures above 45 degrees are scarce since most patients in 
this category have been treated surgically.

Therefore, the primary aim of this study was to compare 
the HRQoL of non-surgically treated idiopathic scoliosis 
patients with severe curvatures (> 45 degrees) more than 
25 years after skeletal maturity, measured using the Short 
Form-36, to a Dutch national reference cohort to investigate 
the burden of a severe spinal curve. The secondary aim was 
to assess scoliosis-specific HRQoL, back pain, disability and 
other relevant outcomes as reported by the patients.

Materials and methods

This study was a single-center cross-sectional cohort study 
which was performed in accordance with the STROBE 
guidelines for improving quality in reporting of observa-
tional studies in epidemiology [10]. Approval was obtained 
from the local medical ethics committee (WO15.017). 
Since not all eligible patients participated, there was a risk 
of selection bias. The patients all had a conservative treat-
ment during childhood and had a spinal X-ray at the end of 
growth.

Participants

Eligible patients were identified in the local scoliosis 
database, a single-center registry of the Department of 
Orthopedic Surgery at the OLVG Hospital in Amsterdam 
that was initiated in 1976. Inclusion criteria consisted 
of (1) idiopathic scoliosis patients; (2) born before 1981 
(to ensure a minimum of 25-year follow-up after skeletal 
maturity); (3) a curve of 45° or more by Cobb's method 
at the end of growth; and (4) without any spinal surgi-
cal treatment. Patients with other forms of scoliosis (e.g., 
neuromuscular, syndromic, congenital, or secondary 
scoliosis) were excluded. Curve size and type of curve 
were determined on historic spinal X-rays at the end of 
adolescence. Curve types were defined according to the 
Lenke classification [11]. All eligible patients were traced 
and contacted by mail or by phone. Before contacting the 
patients, the hospital records were updated using the Dutch 
Personal Records Database to check whether patients were 
still alive and avoid the risk of approaching family mem-
bers of deceased patients. If contact details were incorrect 
and there was no possibility to obtain correct address or 
phone number using the Dutch Personal Records Database, 
or if patients did not respond to letters of information, 
patients were defined as lost to follow-up. After provid-
ing informed consent, participants received online ques-
tionnaires using secured survey software (Questmanager, 
VitalHealth software, Ede, the Netherlands) which could 
be filled out at home. The scoliosis characteristics were 
extracted from the original medical charts, which were all 
still available. The coronal curve magnitude was quantified 
using the Cobb angle.

Outcome assessment

The primary outcome of this study was the HRQoL meas-
ured using the Short Form-36 item Health Survey (SF-36). 
The SF-36 consists of four domains regarding physical 
health and four domains regarding mental health. The 
SF-36 results of the adult scoliosis patients were com-
pared with Dutch scores of a random nationwide cohort. 
These nationwide scores were collected during the Interna-
tional Quality of Life Assessment Project (IQOLA), which 
aimed to translate, adapt and validate the SF-36 in various 
countries and generate normative or reference group data 
within each participating country [12]. For this nationwide 
cohort, a random sample of 2800 households received the 
SF-36 Health Survey, and 1742 respondents, with a mean 
age of 47.6 ± 18.0, completed it.

The secondary outcomes consisted of the scoliosis-
specific health-related quality of life determined by the 
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Scoliosis Research Society-22 questionnaires (SRS-
22r), and severity of low back pain was determined by 
the Numeric Rating Scale (NRS) for back pain and the 
Oswestry Disability Index (ODI) [14]. The SRS-22 is a 
scoliosis-specific questionnaire, addressing function, pain, 
self-image, mental health and satisfaction [12, 13]. The 
NRS is a scale to determine pain intensity and ranges from 
zero to ten. The ODI was used to measure the disability 
due to low back pain and ranges from zero to hundred 
with subscales ranging from zero to five. Validated Dutch 
versions of all questionnaires were used [12–14]. Addi-
tional, non-validated, questions were included regarding 
frequency of back pain, marital status, education, occupa-
tion, the influence of scoliosis on the choice of education 
and occupation as well as potential surgical treatment as 
adults. For the SRS-22r, NRS and ODI questionnaires, no 
local or nationwide reference values were available.

Statistical analysis

All relevant historical and questionnaire data were entered 
into a database, and statistical analysis was performed using 
SPSS software (version 23.0; SPSS, Chicago, Illinois). 
Demographic and scoliosis-specific factors such as gender, 
mean age, education, occupation, mean Cobb angle and 
mean ODI score were reported descriptively. Continuous 
variables were summarized using the appropriate measures 
of central tendency (i.e., mean and median) and dispersion 
(i.e., standard deviation and interquartile range), depend-
ing on their distribution. Categorical data were presented 
by counts and percentages. HRQoL scores measured with 
the SF-36 were compared with the reference scores of the 
nationwide cohort using the unpaired Student's t test. The 
significance level was set at α < 0.05.

Results

Patient identification

In the local scoliosis database, 83 non-surgically treated 
idiopathic scoliosis patients born before 1981 were iden-
tified with a curve of 45° or more at the end of growth. 
Four patients (4.8%) were deceased. The 79 living patients 
were traced and contacted. Of those patients, 21 could not 
be reached; they did not respond to the invite to participate 
by mail and/or phone. Three patients initially agreed to par-
ticipate, but eventually withdrew. One patient did not want 
to participate, for no particular reason. Fifty-four patients 
were willing to participate and completed the questionnaire. 
Questions regarding previous spinal surgery were included. 
Six patients completed the questionnaire and reported spinal 
procedures during adulthood. These patients were excluded 

from the statistical analyses, as our study focused on patients 
who were not surgically treated. As a result, 48 of 79 living 
(61%) eligible patients were included in this study (Fig. 1).

Patient characteristics

The patient cohort consisted of 38 women and 10 men 
with a mean age at completion of the questionnaires of 
51.9 ± 8.0  years. (Table  1) The mean of the follow-up 
was 29.9 ± 7.7, and the number of follow-up years ranged 
from 13 to 45 years. The median of the Cobb angle was 
48.5°, with a range from 45° and 96° and an interquartile 
range (IQR) of 9° (mean age of Cobb angle measurement 
20.1 ± 4 years). The mean age at diagnosis of the deformity 
was 12.9 ± 2.8 years, and the population included nine juve-
nile and 39 adolescent idiopathic scoliosis cases. According 
to the Lenke classification, 27 patients had a type 1, three a 
type 2, four a type 3, one a type 4, five a type 5, two a type 6, 
and 6 an unknown type of scoliosis due to missing X-rays.10 
During childhood, 22 patients (46%) were treated with a 
Boston brace, four patients (8%) with a Milwaukee brace, 
and three patients (6%) with a cast. Five patients (11%) had 
an unknown type of brace. Fourteen patients (29%) had 
no brace treatment. The 29 non-participants (also listed in 
Table 1) had a median Cobb angle of 53.0° with an IQR 
of 16. The mean age at diagnosis was 14.4 ± 3.6. Eighteen 
patients were female (62%). The reason that patients were 
not treated surgically was not clear in all cases. Some patient 
charts reported non-surgical management because of patient 
preferences, inappropriate patient circumstances and stable 
curves during follow-up. The six patients who reported sur-
gical treatment during adulthood are also listed in Table 1. 
Their median Cobb angle was 58.5° with an IQR of 17.5°.

Health‑related quality of life

The scores for the different domains of the SF-36 question-
naire for the non-surgically treated scoliosis group and the 
national reference cohort are presented in Table 2. The score 
of the scoliosis group was significantly lower compared to 
the national reference cohort in the domains physical func-
tioning, social functioning, role physical functioning, role 
emotional functioning and vitality. There were no statisti-
cal significant differences between the scoliosis group and 
reference cohort in the domains mental health, bodily pain 
and general health. The scoliosis-specific SRS-22r scores 
are summarized in Table 3. The sum score was 3.7 ± 0.7, 
with domain scores varying between 3.0 ± 0.8 for satisfac-
tion with management and 4.0 ± 0.9 for function.
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Back pain and Oswestry disability index

According to the question regarding pain frequency, five 
patients (10%) never experienced pain and 17 patients 
(35%) reported to have sometimes pain for short periods of 
time. Four patients (8%) reported to have intermittent pain 
for longer periods of time. Seven patients (15%) reported 
pain on a weekly basis, and twelve patients (23%) reported 
to have pain daily. The answer to this question was miss-
ing in three patients (6%). The mean pain on the NRS was 
4.9 ± 3.2. Eight patients (17%) reported a NRS of 0 and 31 
(65%) a NRS above 3 (Fig. 2).

The ODI score ranged from 0 to 54. The mean was 13.6, 
with a standard deviation of 15.2. Of the 48 patients, 38 
patients reported minimal disabilities (ODI scores between 
0 and 20), five patients moderate disabilities (scores 
between 21 and 40), and five patients severe disabilities 
(scores between 41 and 60) (Fig. 3). The mean score on 
every item was as follows; patients scored highest on the 
question regarding pain intensity (1.2 ± 3) and scored 
lowest on the questions regarding functioning of personal 
care (0.2 ± 0.6). Problems with lifting, walking and sitting 
(score > 0) were reported by 18 (38%), 15 (31%), and 26 
(54%) patients, respectively. For standing, the average pain 

Fig. 1  Flowchart of patient inclusion
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score on the ODI was 1.2 ± 1.2, and seven patients (15%) 
reported pain during sleep. Seven participants (15%) 
reported problems with sex life, 19 (40%) reported prob-
lems with social life, and problems with traveling were 
reported by 15 patients (31%) (Table 4).

Social life and work

Regarding social life, half of the patients reported to be in 
a relationship. (Table 5) The highest level of education was 
for most patients vocational training (35%), followed by uni-
versity (35%) and high school (11%). Thirty-three patients 
(69%) reported that their scoliosis had influenced their 
choice of education. Most patients reported to be employed 
(58%), and seven patients were sick-listed due to any disease 
(15%). Fifteen patients (31%) reported that their scoliosis 
had influenced their choice of work.

Surgically treated patients

Six patients reported in the questionnaire that they had 
underwent spinal surgery during adulthood. Five out of the 
six patients underwent surgery because of curve progression, 

Table 1  Patient demographics

Participants (n = 48) Non-participants (n = 29) Surgically treated (n = 6)

Women 38 (79%) 18 (62%) 4 (67%)
Juvenile/adolescent scoliosis 9 / 39 3/26 4/2
Average age of diagnosis (years) 12.9 ± 2.8 14.4 ± 3.6 11 ± 3
Lenke classification (number of cases)
 Type 1 27 6 5
 Type 2 3 3 0
 Type 3 4 8 0
 Type 4 1 2 0
 Type 5 5 3 0
 Type 6 2 5 1
 Not known 6 2 0

Number of patients treated with a brace 34 (71%) 13 (45%) 4 (67%)
Average age end of adolescent follow-up (years) 20.4 ± 4.3 21.7 ± 4.6 21.3 ± 5.7
Cobb angle at the end of adolescent follow-up (°) 48.5, IQR 9 53.0, IQR 16 58.5, IQR 17.5
Average age at completion of the questionnaire (years) 51.9 ± 8.0 – 49.8 ± 5.9
Average follow-up (years) 29.9 ± 7.7 – 27.9 ± 9.2

Table 2  SF-36 scores

Data are presented as mean and S.D. * The score is significant (P < 0.05)

Scoliosis cohort (n = 48) National cohort (n = 1742) Mean differences (95% CI) p-value

Domain (range 0—100) Mean age 51.9 ± 8.0 Mean age 47.6 ± 18.0
Physical functioning 73.4 ± 25.1 83.0 ± 22.8 9.6 (− 17.5 to − 2.9) 0.011*

Social functioning 75.0 ± 26.4 84.0 ± 22.4 9.0 (− 17.7 to − 2.4) 0.022*

Role physical functioning 63.1 ± 28.1 76.4 ± 36.3 13.3 (− 22.5 to − 6.4) 0.002*

Role emotional functioning 73.1 ± 28.9 82.3 ± 32.9 9.2 (− 18.6 to − 1.9) 0.032*

Mental health 71.3 ± 19.5 76.8 ± 17.4 5.5 (− 11.9 to − 0.6) 0.055
Vitality 55.7 ± 19.1 68.6 ± 19.3 12.6 (− 18.6 to − 7.4)  < .001*

Bodily pain 69.8 ± 24.4 76.4 ± 36.3 6.6 (− 13.7 to 0.5) 0.067
General health 65.9 ± 20.8 70.7 ± 20.7 4.8 (− 11.6 to 0.6) 0.119

Table 3  SRS-22r scores

Domain (range 1–5) n = 48

Total score 3.7 ± 0.7
Function/activity 4.0 ± 0.9
Pain 3.7 ± 0.9
Self-image 3.4 ± 0.8
Mental health 3.8 ± 0.8
Satisfaction with management 3.0 ± 0.8
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Fig. 2  NRS histogram

Fig. 3  ODI histogram
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one patient because of pain. The mean age of surgery was 
30, and the range was 25–40 years. These patients were not 
included in our non-surgically treated study population, but 
their outcomes are listed separately (Table 6).

Discussion

This study shows that non-surgically treated adults with idi-
opathic scoliosis with a curve of > 45° at the end of adoles-
cence have a worse HRQoL than the reference cohort. At an 
average follow-up of 30 years, patients scored significantly 
lower on five of the eight subscales of the SF-36 compared 

Table 4  Pain frequency, NRS and ODI scores

Pain frequency

Never had pain 5 (10%)
Sometimes, short periods 17 (33%)
Sometimes, longer periods 4 (8%)
Weekly 7 (15%)
Daily 12 (23%)
Missing 3 (6%)
Average numeric rating scale for pain (range 0–10) 4.9 ± 3.2
Oswestry disability index (range 0–100) 13.6 ± 15.2
ODI subscores
 Pain intensity 1.2 ± 1.7
 Personal care 0.2 ± 0.6
 Lifting 0.9 ± 1.3
 Walking 0.5 ± 0.9
 Sitting 0.9 ± 1.0
 Standing 1.2 ± 1.2
 Sleeping 0.3 ± 0.8
 Sex life 0.4 ± 1.0
 Social life 0.8 ± 1.2
 Traveling 0.5 ± 0.9

Table 5  Social and work demographics (n = 48)

Marital status
Single 11 (23%)
Married/living together 26 (22/4) (54%)
Divorced/widowed 7 (5/2) (15%)
Not reported 4 (8%)
Educational level
No education 1 (2%)
High school, completed or not 5 (11%)
Vocational training 21 (44%)
Higher education (college, university) 17 (35%)
Not reported 4 (8%)
Scoliosis influenced the educational choice
Yes 33 (69%)
No 12 (25%)
Not reported 3 (6%)
Occupation
Employed 28 (58%)
Housewife 5 (11%)
Unemployed 1 (2%)
Sick-listed 7 (15%)
Retired 3 (6%)
Not reported 4 (8%)
Scoliosis influenced the professional choice
Yes 15 (31%)
No 30 (63%)
Not reported 3 (6%)

Table 6  Outcomes surgically treated patients

SF -36 Domain Domain scores 1–100
Physical functioning 85.8 ± 18.3

Social functioning 72.9 ± 25.5

Role physical functioning 69.8 ± 31.5

Role emotional functioning 77.8 ± 25.6

Mental health 57.5 ± 18.1

Vitality 45.8 ± 19.6

Bodily pain 91.2 ± 12.7

General health 55.8 ± 19.1

SRS-22 Domain Domain scores 1–5
Function / activity 4.1 ± 0.7
Pain 4.4 ± 0.3
Self-image 3.4 ± 0.8
Mental health 3.1 ± 0.9
Satisfaction with manage-

ment
4.0 ± 0.7

ODI Domain Domain scores 1–5
Pain intensity 0.0 ± 0.0
Personal care 0.0 ± 0.0
Lifting 0.2 ± 0.4
Walking 0.0 ± 0.0
Sitting 0.5 ± 0.8
Standing 0.5 ± 0.8
Sleeping 0.0 ± 0.0
Sex life 0.0 ± 0.0
Social life 0.0 ± 0.0
Traveling 0.0 ± 0.0

ODI Total score (0–100) 2.3 ± 3.7
NRS Average numeric rating scale 

for pain (range 0–10)
1.8 ± 2.0

Pain frequency Number of patients
Never had pain 1
Experience pain 2
Not reported 3
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to a national reference cohort. These reduced scores of 6–14 
points were larger than the minimal clinically important dif-
ference (MCID 4–7 points) and can therefore be considered 
clinically relevant [15]. Seventeen percent of the patients 
reported no pain at all (NRS of 0) but the average NRS score 
was 4.9 and 65% had a NRS above 3. A study by Mannion 
et al. defined a cutoff point at which patients are still satisfied 
with quality of life, called the acceptable state. They classi-
fied symptoms as acceptable if the NRS was below 4 [16]. 
Despite the high prevalence of back pain, the average ODI 
score was 13.6. Only 10 patients reported to have moder-
ate to severe disabilities due to their back pain. Regarding 
the ODI, the normative score of patients with lower back 
pain without disabilities is 11.9 and with disabilities is 22.1. 
The cutoff point of lower back pain with disabilities is 12 
[17]. Regarding the SRS-22, Mannion et al. classified the 
acceptable state if the SRS-22 was above 3.5, our population 
had an average total score of 3.8. Specifically, 69% of the 
patients reported an acceptable symptom state based on the 
threshold of 3.5 for the total SRS-22 score. Regarding the 
SRS subdomains the percentages of patients with acceptable 
symptoms were 81% for function, 64% for pain, 60% for 
self-esteem and 69% for mental health [16].

Most recent reviews describe a benign natural history of 
untreated idiopathic scoliosis with a similar HRQoL as the 
general population and some increase in mild or occasional 
back pain and cosmetic problems [18]. However, many stud-
ies, including those by Watanabe et al. with 107 patients 
and Farshad et al. with 20 patients, reported the HRQoL 
of mixed populations with curve sizes below and above the 
45° surgical threshold [9, 19]. As a result, it has been sug-
gested that idiopathic scoliosis is a cosmetic disorder, and 
surgical intervention should only be considered in patients 
with substantial psychological problems or restrictions in 
socialization due to the deformity [20]. Since clinical deci-
sion making is still based on curve severity, it is important 
to have a better insight in the natural history of untreated 
surgical candidates excluding non-surgical candidates with 
curves below 45 degrees. Furthermore, most of the natu-
ral history studies are before the era of validated HRQoL 
questionnaires. In contrast to previous reports, this Dutch 
group of non-surgically treated patients with severe curves 
above 45 degrees had significantly lower scores on five of 
the eight SF-36 domains at an average follow-up of 30 years 
compared to a random Dutch reference cohort. These results 
show that a severe scoliosis is not just a cosmetic disease, 
but a deformity which influences the patients' HRQoL. 
Unfortunately, this study could not provide any informa-
tion whether surgical treatment would change the impact on 
HRQoL in these patients which are nowadays considered as 
candidates for operative treatment at childhood.

In previous studies, social life was the most important 
indicator for living a normal life. Marriage was one of the 

measures of social success, and the reported marriage rate 
ranged from 42 to 98% [4, 5]. Furthermore, 53 to 98% of the 
patients were able to work, and the level of disability was 
the same as a sex-matched control group.4,5 In our study, 
we focused on validated measures of HRQoL that are cur-
rently widely used, but also observed that more than half of 
the patients was married or living together, as these ques-
tions were used to measure social life in older studies [4, 5]. 
Seven patients (15%) reported not being able to work; how-
ever, the cause of incapacitation was not mentioned. Most 
of the patients (69%) reported that the scoliosis deformity 
influenced the choice of their education or work. Combined 
with our findings on HRQoL, pain and disability, this study 
supports previous findings that most patients with untreated 
curves above 45 degrees can live normal lives with limited 
disabilities. However, scoliosis does influence choice of edu-
cation and career.

Previous studies describe a higher mortality due to sco-
liosis. In this study, four patients out of 83 (4.8%, 95%CI: 
1.3–11.9%) were deceased. The average age of deceased 
was 50.8. The percentage of decease is higher than expected 
when looking at the number of deaths per age group. In the 
Netherlands, percentage of deaths in the age group 55–59 
is 0.42% [21]. Unfortunately, we were not able to trace the 
causes of death, so we were not able to conclude whether 
this was related to scoliosis.

Several studies have evaluated the HRQoL of adults with 
spinal deformities that seek medical care for their complaints 
[22, 23]. Compared to large cohorts with > 61% idiopathic 
scoliosis patients, average ages of > 45 years and mean Cobb 
angles > 42°, physical component scores were almost similar 
[22, 23]. The SRS-22 activity, pain, appearance and total 
scores were also within the range of a previously published 
adult spinal deformity population [16, 22, 23]. The high 
prevalence of back pain, low ODI scores and high NRS for 
back pain suggest that many of our patients have learned to 
cope with the deformity and complaints.

This retrospective evaluation of the HRQoL and back 
pain in non-surgically treated idiopathic scoliosis patients 
has some strengths and limitations. A strength of this study 
is that patients were evaluated from a historical pediatric 
database and not from cohort patients seeking medical care 
as adults. This resulted in inclusion of patients who would 
not visit the hospital since they experience little to no com-
plaints. Since patients could complete the questionnaires at 
home, a fairly good response rate of 61% could be reached. 
The non-participants have a slightly higher Cobb angle, and 
a slightly higher age at diagnosis, wore less braces and have 
relatively more men (Table 1). Furthermore, six patients had 
spinal surgery during adulthood. We provided their demo-
graphics and outcome data, but this group was too small 
to draw conclusions on the outcome of surgical treatment 
during adulthood.
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When interpreting the results of this study, important lim-
itations should be considered. The results of this study were 
not based on an experimental study design, but on observa-
tional data after treatment during childhood. Therefore, this 
uncontrolled study design represents level 3 evidence, and 
the conclusions are only based on patients who were not 
treated surgically. Furthermore, no radiologic follow-up was 
acquired. Another limitation, is the lack of HRQoL measures 
at adolescence. HRQoL questionnaires such as the SF-36 
and SRS-22r were not available at that time, so unfortunately 
it was not possible to investigate changes over time.

Conclusion

This study shows that non-surgically treated scoliosis of 
more than 45° has a significant impact on the HRQoL in 
adulthood. Adult patients with idiopathic scoliosis had sig-
nificantly lower SF-36 scores on five of the eight domains 
compared the national reference cohort. Differences were 
larger than the MCID and therefore considered clinically 
relevant. The prevalence of back pain was high. Despite the 
high prevalence of back pain, the reported disability was 
mild in more than half of the patients according to the ODI. 
Nevertheless, scoliosis had a noteworthy influence in choice 
of education and occupation.
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