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The US Preventive Services Task Force (USPSTF) recently
concluded that the current evidence is insufficient to assess
the clinical benefits of adolescent idiopathic scoliosis (AIS)
screening for children and adolescents aged 10 to 18 years (1).
The recommendation differs from the 2004 USPSTF
recommendation against AIS screening when it concluded
that harms of screening exceeded the potential benefits.
The decision to screen for AIS continues to be controversial
in 2018, but there is a growing body of evidence over the
last decade that show improved quality of life, aesthetics
and curve progression with early scoliosis intervention.
We will aim to critically evaluate the statement released by
the USPSTF regarding the appropriateness of early AIS
screening and assess recent guidelines presented by other
societies that promote early AIS screening.

There are some important definitions and numbers to
overview prior to discussing the 2018 USPSTF statement
on AIS screening. Screening tests in medicine are defined
as tools used to identify asymptomatic undiagnosed disease
in a population, which will facilitate earlier care and prevent
worsening of the disease. Wilson and Jungner’s screening
criteria published by the World Health Organization
(WHO) in 1968 still remains as the basic principle for
a successful screening test (Table 1) (2). There are many
well accepted screenings tests in medicine, which are
routinely prescribed in the US due to their high diagnostic
qualities and effective treatment methods on preventing
or eliminating disease progression. Some screening tests,
like the mammography, have varying degrees of acceptance
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in the community because they can lead to false-positive
results and consequently unnecessary intervention, which
may overshadow the potential benefits of the test (3).

AIS (defined as a Cobb angle >10°) is a condition in
children to adolescent population (age 10-18 years old)
with an estimated prevalence of 0.2-1.1% (4). There are
known gender differences in curve characteristics (5). AIS
is undeniably a prevalent issue in the community that can
lead to significant impact in the patient’s life if they are
untreated. Many publications over the last decade discuss
the positive roles of non-operative management from
bracing to scoliosis specific physical therapy for disease
management. Given that AIS affects up to 1.1% of the
pediatric population (age 10-18 years old), an effective
screening tool is necessary to assess asymptomatic patients
with AIS who needs further close observation or treatment
from a spine surgeon. AIS fits nicely into most of the
Wilson and Jungner’s screening criteria, but controversy
exists on the validity of AIS screening because we still have
limited understanding for the accepted treatment, natural
history and benefit to risk ratio of a positive test for the
patient and community as a whole. Currently, less than half
of the states in the US offer school scoliosis screening and
screening practices vary across the world (6).

The recently published 2018 USPSTF AIS
recommendation statement begins by highlighting the
accuracy of screening tests to detect AIS. The statement
reports that accuracy of screening was highest (93.8%
sensitivity and 99.2% specificity) when three separate tests
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Table 1 Wilson and Jungner’ classic screening criteria

Wilson and Jungner’s classic screening criteria
The condition sought should be an important health problem

There should be an accepted treatment for patients with
recognized disease

Facilities for diagnosis and treatment should be available

There should be a recognizable latent or early symptomatic
stage

There should be a suitable test or examination
The test should be acceptable to the population

The natural history of the condition, including development
from latent to declared disease, should be adequately
understood

There should be an agreed policy on whom to treat as patients

The cost of case-finding (including diagnosis and treatment
of patients diagnosed) should be economically balanced in
relation to possible expenditure on medical care as a whole

Case-finding should be a continuing process and not a “once
and for all” project

were used (forward bend test, scoliometer measurement,
and Moiré topography) and the screening accuracy
decreased with 1 or 2 screening tests (1). The USPSTF
found no studies related to direct harms from screening (i.e.,
psychological harms or harms associated with confirmatory
radiography). Although it is not mentioned in the USPSTF
statement, the AIS screening tests have also proved to be
cost-effective in recently published studies which further
advocates their use. Thilagaratnam er a/. reviewed the
Singapore’s existing school-based scoliosis screening from
1999 to 2001 and showed that direct (costs of man power,
transport and computer system maintenance) and indirect
costs (time cost for parent accompanying child for bracing,
transport and other intangibles) of screening was around
$450,000 per year, which was less than the total costs of
surgery and follow up valued around $1,300,000 per year (7).
Other studies show similar beneficial cost-effectiveness
with screening and low absolute screening tests costs (8,9).
Although the screening tests were highly accurate and cost-
effective with minimal to no direct harm to the population
as a whole, the recommendation statement was unable
to confirm long-term health benefit of treating AIS after
detection. In another words, there is adequate proof in our
ability to accurately diagnose AIS, but there is inadequate
literature on the clinical efficacy of AIS treatment in
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asymptomatic patients with Cobb angle <50° at diagnosis.

The unclear benefit of treating AIS stems from our
conflicting understanding of the natural history of AIS
progression. The early long-term idiopathic scoliosis
studies inaccurately portrayed AIS progression leading to
significant disability from back pain and cardiopulmonary
dysfunction (10-12). These studies failed to separate
patients with AIS and early onset scoliosis (EOS) and
Weinsten et al. correctly separated these two entities and
published a 50-year natural history study for 117 untreated
AIS patients in 2003 (13). The study concluded that there
is “little physical impairment other than back pain and
cosmetic concern” for untreated AIS patients, which makes
non-operative or operative treatment for AIS hard to
justify for the spine surgeons (13). However, with a closer
look into their data and discussion, we can tease out some
other information that are hidden in between the lines.
The paper failed to further emphasize the incidence of
chronic pain in untreated AIS patients which was twice as
often compared with the control subjects who were selected
from high disability environments (i.e., hospital clinics).
The pulmonary function results also showed patients
with a Cobb angle of greater than 50° was associated with
significantly increased odds of developing shortness of
breath, which was not further discussed in the paper (13).
Although there was no mortality secondary to untreated
scoliosis, the apparent trend towards chronic back pain and
pulmonary dysfunction for untreated AIS was apparent in
Weinstein’s paper. The 2018 USPSTF recommendation
remarks that “back pain is more common, but its effect on
functioning or disability is unclear”, which is essentially
asking for an arbitrary subjective score difference of back
pain in untreated AIS patients and the control group. Such
difference is undetermined in current literature, but the
obvious fact that back pain leads to decreased quality of
life is not rocket science and the need to quantify this may
not be necessary. AIS treatment aims to increase quality of
life for the patients and there is a large body of evidence
pointing towards the increased benefit of handling the
disease early on.

Typically, a successful screening tool prevents the worst
case scenario for the patient from disease progression,
which is pulmonary dysfunction, back pain, disability,
psychological effects, cosmetic issues, and reduced quality
of life for AIS (14,15). Non-operative management of AIS
is initially offered to halt disease progression and prevent
surgical intervention. Therefore, if we can surmise that
non-operative management can have higher degrees of
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success in early stages of AIS, and ultimately prevent
surgical management, we can make a good argument for
having AIS screening as an effective tool for the medical
community.

AIS treatment begins with non-operative management
which basically entails bracing and physical therapy. The
2018 USPSTF recommendation statement agrees with the
significant benefit associated with bracing when it is worn
for at least 18 hours per day (1). Many recent high quality
studies, including a randomized clinical trial and controlled
clinical trials, showed clear clinical benefit and decreased
curve progression for AIS patients using the brace (16-20).
The efficacy of bracing treatment is hardly questioned in
the statement and the Bracing in Adolescent Idiopathic
Scoliosis Trial (BrAIST) clearly demonstrates the power
of bracing by showing increased rate of treatment success
in the intervention group (19). The SRS bracing cohort
also reported on lower number of patients with curve past
45° at the time of follow up after bracing treatment (15).
In addition to bracing therapy, tailored scoliosis-specific
exercises showed Cobb angle reduction and increased
quality of life compared to the control group performing
generic exercises (21,22). The study participants in the
bracing therapy had a Cobb angle of about 20° to 30°, and
scoliosis-specific exercises were designed for patients with
Cobb angle ranging from 10° to 25°, which implies that
these two therapies were effective for patients with milder
curves (1,21,22).

These studies help justify early scoliosis screening using
the highly accurate aforementioned screening tests. Early
screening leads to AIS patient referrals with minor curves,
which is demonstrated in previous works. Lonstein et 4.
reported a decrease from 0.017% in 1974 to 0.004% in
1979 in operatively treated AIS patients in Minnesota after
school scoliosis screening implementation (23). With early
detection using the screening tests and subsequent non-
operative treatment, the scoliosis curves decreased from
60° in 1971 to 42° in 1979 at the time of operation (23).
This finding is further corroborated in recent study from
Norway in 2012, which showed increased surgical frequency
and higher curve magnitudes in initial office visits after
termination of AIS screening (24). The AIS screening gives
the opportunity for the patients and parents to seek effective
care early and decrease the likelihood of curve progression
and surgical management.

Beginning in 1984, the American Academy of
Orthopaedic Surgeons (AAOS) and Scoliosis Research
Society (SRS) began the push for early scoliosis screening
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with the understanding that AIS is a condition leading to
decreased quality of life. In 2007, Pediatric Orthopaedic
Society in North America (POSNA) and American Academy
of Pediatrics (AAP) also recommended early detection of
scoliosis. The most recent 2015 SRS/POSNA/AAOS/AAP
position statement for AIS screening calls for screening
examination for female at ages 10 and 12 years and male
once at age 13 or 14 years (25). The statement encourages
early detection of idiopathic scoliosis in adolescents with
the aim to avoid surgical management. The main difference
between the 2018 USPSTF and 2015 SRS/POSNA/
AAOS/AAP statement derives from the interpretation of
the natural history of untreated idiopathic scoliosis. Both
agree on the high accuracy of screening tests and clinical
efficacy of non-operative treatment using bracing therapy
and scoliosis specific exercises. The 2015 SRS/POSNA/
AAOS/AAP statement does not include studies on natural
history of untreated AIS, but instead assumes that curve
progression will lead to the point of surgery. The 2018
USPSTF statement found “no direct evidence on screening
for AIS and health outcomes” and “inadequate evidence
on the association between reduction in spinal curvature in
adolescence and long term health outcomes in adulthood”,
which is contrary to their initial description on the burden
of the disease, which leads to “cosmetic deformity, reduced
quality of life, disability, chronic back pain, social and
psychological effects, functional limitations, and pulmonary
disorders” (1). This is further proven in aforementioned
Weinstein’s 50 year follow up and other works (13-15).
There may be limited evidence on direct correlation
between curve progression and negative health outcomes
determined by subject outcome scores, but it is fair to say
that there is a trend towards increased chronic back pain
and pulmonary dysfunction with untreated AIS.

AIS screening remains controversial and the recent 2018
USPSTF recommendation statement reflects our current
approach to screening in the US. There is no question
that the existing screening tests are highly diagnostic and
cost effective and non-operative management of scoliosis
using bracing and scoliosis-specific therapy is clinically
efficacious. According to the Wilson and Jungner’s classic
screening criteria, the only criteria that remains unproven
is the natural history of the disease, which is pointed
out in the recent USPSTF statement. However, upon
closer inspection of the data in recent studies, there is a
clear trend towards decreased quality of life for patients
with untreated AIS who continue to have chronic back
pain, decreased pulmonary function, and psychological
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detriments throughout their lives. The 2015 SRS/POSNA/
AAOS/AAP position statement targets the population with
higher likelihood of developing symptomatic scoliosis and
recommends screening for female at ages 10 and 12 years
and male once at age 13 or 14 years, which will increase
early detection and decrease false-positive referrals (25).
The AIS screening in the right population allows early
efficacious non-operative treatment for mild curves and
prevent future surgical management and lower quality
of life. The screening tests have minimal drawbacks with
low absolute economic costs and potential for impressive
benefits. The USPSTF recommendation changed from
against AIS screening in 2004 to insufficient evidence for or
against AIS screening in 2018. However, we may easily have
a case for AIS screening already in 2018 with a different
interpretation of existing data.
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