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ABSTRACT

The national recommendations for school screening programs for

scoliosis in the United States have undergone a shift in perspective over

the past two decades. In 2004, the United States Preventive Services

Task Force recommended against screening programs but changed its

recommendation to be inconclusive in 2018. Early diagnosis of scoliosis

can allow for close monitoring of the deformity and early initiation of

bracing treatment when appropriate, with the goal of preventing costly

and invasive surgical intervention. Several different diagnostic tools are

available, includingAdam’s forward bending test alone, Adam’s forward

bending test with scoliometry, the humpometer, and Moiré topography,

each with varying degrees of sensitivity and specificity. Controversy

prevails over the cost efficacy of screening programs and possible

unnecessary exposure of adolescents to radiation for confirmatory

radiographs after a positive screening test. However, the recent definitive

evidence of bracing treatment efficacy in slowing the progression of

scoliotic curves and preventing the need for surgery indicates that school

screening programs may still have a role in allowing early diagnosis.

Adolescent idiopathic scoliosis (AIS) is a three-dimensional spinal
deformity that results in curvature of the spine. AIS affects an esti-
mated 0.5% to 4.2% of adolescents.1,2 Most cases of AIS are

low-magnitude deformities that are clinically insignificant with low risk of
progression; however, large and progressive deformities can lead to back pain,
cosmetic deformity of the trunk, and compromised pulmonary function.3 Spinal
deformity can be detected by various methods, triggering referrals to pediatric
orthopaedic surgeons or spine surgeons for further management. With early
detection, AIS can be monitored, and nonsurgical treatment can be im-
plemented, when appropriate, to prevent further deformity progression. Ado-
lescents have historically been screened in schools; however, recommendations
from different task forces regarding the need for school screening for AIS and
whether it is cost effective remain conflicting. For implementation of screening
program, the World Health Organization lists 10 principles of an effective
screening program: the disease should be an important health program, treat-
ment should be available, facilities for diagnosing and treating should be
available, a recognizable early stage should exist, a suitable test should exist, this
test should be acceptable to the cohort, the natural history of the disease should
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be understood, a policy on who needs treatment should
exist, the process should be cost-effective, and screening
should be continuous.4 Although most of these principles
are currently met, the debate regarding the suitable test
and cost efficacy is ongoing.

History of School Screening and Current
Implementation in the United States
Screening for AIS began in the 1960s; with the eradica-
tion of tuberculosis and polio, a new focus on detecting
spinal curvature that appeared to be idiopathic
emerged.3 Screening began in Aitken, Minnesota, in
1963, and in 1978, Delaware was the first state to adopt
mandatory screening.5 By 2003, 21 states had mandated
school screening, whereas 11 others recommended it.
Partly because of the 2004 United States Preventive
Services Task Force (USPTSF) recommendation against
routine school screening, the number of states with
school screening slowly declined, and as of 2019, only
15 states continue to mandate school screening.6,7

A major flaw in the implementation of mandatory sco-
liosis school screenings is that the frequency and timing of
screening are not standardized between states. Some states
recommend only a single screening around grade 6 or 7,
whereas others recommendyearly screenings fromgrades 5
to 9. Screenings are often performed by school nurses or
licensed health professionals, but they may also be per-
formed by non–health practitioners attending a screening
certification class.6 The methods of screening are not
specified, and each state has different protocols. For
example, in Texas, students are evaluated in their sixth and
ninth grades for physical examination findings of asym-
metry and by an Adams forward bending test (FBT), with
optional use of a scoliometer. If a child is found to have
any positive findings on a screening test, they are retested 2
to 3 weeks later. If on repeat examination, the child
continues to have positive findings of scoliosis, a letter is
sent to their parent or parents requesting evaluation by a
physician.8 The heterogeneity of these screening programs,
the subsequent variations in program effectiveness, and
varying percentages of false-positive screenings all call into
question the utility and societal benefit of these non-
standardized school screening programs.

Available Screening Tests
Forward Bending Test
The forwardbending test (Figure 1) is the simplest test to
screen for scoliosis. This screening method does not

require any instruments or devices to perform.8,9 The
patient stands facing away from the examiner and bends
forward at the waist until the spine is horizontal to the
ground. The examiner assesses the child for asymmetry
of the back, ribs, and shoulders. Any asymmetry of the
contour of the posterior rib cascade indicates a rotation
of the thorax and is considered a positive test.

Scoliometer
The scoliometer (Figure 2) is an instrument that can be
used in combination with the FBT that quantifies the
degree of spinal rotation. The instrument is placed on
the patient’s back at the point of maximal asymmetry
with the patient bent forward at the waist. A reading
greater than 5 to 7� generally indicates a rotational
deformity significant enough to warrant referral to a
specialist.8,9 The utility of the scoliometer differs based
on the degree of rotation used for a positive result.
Using a cutoff of 5� allows for maximal disease detec-
tion (low false-negative rate) but will increase false-
positive referrals, thus increasing the number of
unnecessary referrals. However, a cutoff of 7� will
decrease false-positive results subsequently decreasing
unnecessary referrals but may miss some patients with
treatable deformities (increased false-negative results).
The scoliometer is now available as a clinically valid
electronic application on modern smart phones.10

Moiré Topography
In Moiré topography (Figure 3), a lighted imaging
device projects a series of curved lines onto the patient’s
back. The contours of the back distort the projected
lines, creating a three-dimensional topographic map on
the patient’s back, which is then photographed. The
picture can then be evaluated for asymmetry in the
markings, known as Moiré fringes. If two or more
asymmetric Moiré fringes are present, the patient is
referred to a specialist.11

Humpometer
The humpometer (Figure 4) is a less commonly used
screening tool. It is used to perform a noninvasive test in
which bendable strips are placed perpendicular to the
spine at different levels. The strips bend to the topog-
raphy of the back and are locked into place. The strips
are then traced onto paper, and the curve is evaluated by
measuring the difference in deformity between the right
and left sides of the back at multiple spinal levels. A
deformity of 5 mm, which is the sum of the right and left
sides’ deviation from neutral, warrants a referral to a
specialist.9,12
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Efficacy of Scoliosis Screening Tests
Several studies have assessed the accuracy of each
screening test, in isolation and in combination. Kar-
achalios and colleagues followed 2,700 students in
Greece over 10 years and assessed each with the FBT,
Moiré topography, the humpometer, and a scoliometer.
The FBT had a sensitivity of 84.4% and specificity of
93.4%, and the scoliometer had a sensitivity of 90.6%
and specificity of 79.8%. Moiré topography had a
sensitivity of 100% and specificity of 85.4%, and the
humpometer had a sensitivity of 93.8% and specificity
of 78.1%. The conclusion was that the FBT alone was
not adequate for screening students (Table 1).12

Alone, a scoliometer has been shown to have a sensi-
tivity of 87% and specificity of 34% when using a 5�
cutoff in detecting scoliosis Cobb angles $10�. Using a
7� cutoff, the sensitivity is 62%, and specificity is
75%.13

A few studies have looked at one-time screening of
studentswith an FBT and a scoliometer and have found a
positive predictive value ranging from 34.3% to
41.2%.14–16 Yawn and colleagues conducted a longi-
tudinal study of 2,242 students in Minnesota who
underwent screening with FBT and a scoliometer. Using
this combination to detect a Cobb angle of $10�, they
had a positive predictive value of 29.3%, sensitivity of
71.1%, and specificity of 97.1%. The false-positive rate
was 2.9%, and the false-negative rate was 28.9%.17

Early studies of Moiré topography were discourag-
ing, given low accuracy and increased cost compared
with an FBT and scoliometer test.18 In 1983, Moreland
found Moiré topography to have an accuracy of 93 to
100% in identifying the presence of a curve.18 In 1985,
Daruwalla studied 1,342 students in Singapore with
Moiré topography and found an overall accuracy of
95.7% in its ability to detect the presence of a curve.
However, the location of the curve affected the accuracy
of the test, with the accuracy ranging from 15% in the
lumbar region to 85% in the thoracic region. Dar-
uwalla’s study had a high false-positive rate of 12.5%,
which was attributed to patient positioning. Given the
high false-positive rate and the extra expense required to
purchase and run the equipment needed for Moiré
topography, Daruwalla concluded that the FBT was
more efficient and suitable for screening programs.18

Yamamoto and colleagues performed a retrospective
study on 195,159 students in Japan who underwent
Moiré topography for scoliosis screening and found a
false-positive of 66.7%. The conclusions by Yamamoto
were similar to those of Daruwalla regarding the use of
Moiré topography in isolation.19

The most comprehensive evaluation of this student
screening was completed on the Hong Kong student
cohort byFong andLuk. 306,082 students inHongKong
were screened by an FBT and a scoliometer, and if posi-
tive, the students were then and there referred for Moiré

Figure 1

Photographs showing the Adam’s forward bending test: patient standing upright and then bending forward at waist, followed by a
radiograph of the spine demonstrating scoliosis.
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testing. Using this two-step technique to detect curves
of $10�s, the sensitivity of testing was 93.8%, speci-
ficity 99.2%, false positive 0.8%, false negative 6.2%,
and positive predictive value was 81%. With the use of
this two-tiered approach to screening, it was concluded
that this approach, referrals were more appropriate and
false positives were acceptably low, leading to radiation
of few inappropriate patients.20,21

Finally, using the Hong Kong data, Lee and col-
leagues looked at the value of angle of trunk rotation
(ATR) measured by the scoliometer to determine the
best cutoff for referral rates and accuracy of diagnosis.
Alone, a scoliometer measurement with a cutoff of 5�
had a referral rate of 8.6%, which decreased to 1.6%
at a 10� cutoff. When Moiré topography was added to
the evaluation, a minimum scoliometer cutoff value of
9� with a positive Moiré led to a referral of 3.1%.
When all three tests were used (ie, FBT, scoliometer,
and Moiré), the accuracy of detecting scoliosis did
not differ with the use of scoliometer cutoff values
between 9 and 15�. However, referral rates to spe-
cialists were lowest when the scoliometer measure-
ment of 15 was used as a cutoff. Thus, they
recommended using a scoliometer value of 15� as the
cutoff for referral when used in conjunction with the
FBT and Moiré test.22

These studies have shown that any one test in iso-
lation lacks specificity and sensitivity for detecting
scoliosis. Moiré topography is user dependent and
expensive given the required equipment. An FBT
when used in conjunction with a scoliometer with a 7�
cutoff can be an inexpensive and easily performed
screening option.

Task Force Recommendations, Past and
Present
USPSTF
The United States Preventive Services Task Force
(USPSTF) is a panel of experts that analyzes the available
peer-reviewed evidence regarding a specific preventive
service or intervention. After analysis, the task force
assigns a letter grade (A-D) indicating their recommen-
dation for or against the intervention based on the cer-
tainty of the evidence and the balance of benefits and
harms of the service assessed. A letter grade of I is given
for services that have insufficient evidence to assess the
balance of benefits and harms or services that have con-
flicting or poor quality data.7

In 1994, the initial USPSTF recommendation for
routine screening of adolescents for scoliosis by schools
or community programs was an “I” because of insuf-
ficient evidence. In 2004, the USPSTF changed their
recommendation to being against the screening pro-
gram, assigning it a letter D (No net benefit of this
service; task force discourages use of this service). The
task force cited lack of evidence that screening detected
deformity earlier than would otherwise be detected
and that the FBT had variable accuracy. The recom-
mendation noted that screening benefited only a
small portion of the cohort and treatment led to harm,
including unnecessary referrals, radiography, and
brace wear.7

In 2018, the USPSTF changed their recommendation
back to an“I.” The task force noted that the accuracy of
screening is high when using three different screening
tests. They noted that no studies had proved that

Figure 2

Image of a scoliometer being used to assess a patient’s
deformity. Reproduced/adapted with permission from
Zaborowska-Sapeta K, Gizewski T, Binkiewicz-Glinska A,
Kamelska-Sadowska AM, Kowalski IM: The duration of the
correction loss after removing cheneau brace in patients with
adolescent idiopathic scoliosis. Acta Traumatol Turc
2019;53(1):61-67.

Figure 3

Image of Moiré topography. The patient stands with his chest
to the wall, and the Moiré lines are projected onto his backs;
the test administrator takes a photograph of the resulting
projection. Reproduced/adapted with permission from Porto
F, Gurgel JL, Russomano T, Farinatti PDTV: Moiré
topography: characteristics and clinical applications. Gait &
Posture 2010;32(3):422-424.
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patients were harmed by the screening of scoliosis or its
early detection and that early detection allowed treat-
ment with bracing treatment, which has been shown to
be effective at preventing deformity progression. This
recommendation leaves the use of screening for scoliosis
to the clinical judgment of individual physicians until
more data on the subject are generated.9,23,24

American Academy of Orthopaedic
Surgeons/Scoliosis Research
Society/PediatricOrthopaedic Society of North
America/American Academy of Pediatrics
In response to the 2004 USPSTF recommendation
against scoliosis screening, the American Academy of
Orthopaedic Surgeons, the Scoliosis Research Society
(SRS), the Pediatric Orthopaedic Society of North
America (POSNA), and the American Academy of
Pediatrics endorsed a statement by Richards and Vitale
regarding scoliosis screening in 2008.1 The professional
groups jointly “[did] not support any recommendation
against scoliosis screening, given available evidence.”1

They noted that earlier detection and treatment, both
surgical and nonsurgical, had potentially substantial
benefits to the patients. They recommended that if
screening were to occur, females be screened at both
ages 10 and 12 years and boys be screened once at either
age 13 or 14 years, using an FBT and scoliometer for
screening.

In 2013, an International Task Force of the SRS
released a consensus statement that evaluated screening
for AIS based on five domains that were modified from
the World Health Organization’s 10 domains for val-
idity of a screening program. The recommendations for
screening method and frequency were the same as were
described by Richards and Vitale.1 Four of the five
domains (ie, technical efficacy, clinical effectiveness,

program effectiveness, and treatment effectiveness) were
supportive of screening, whereas evidence regarding
cost-effectiveness was not sufficient.25

In 2015, a new position statement was issued by the
SRS, Pediatric Orthopaedic Society of North America,
AAOS, and American Academy of Pediatrics asking the
USPSTF to reconsider their 2004 position against
screening.23 They cited the recently published data on
bracing treatment that showed that early bracing
treatment could decrease the need for surgical inter-
ventions.24 This position statement was the impetus for
the USPSTF to rereview the current data and change the
recommendation for screening to an “I.”

International Recommendations
Society on Scoliosis Orthopaedic and
Rehabilitation Treatment Consensus
The International Society on Scoliosis Orthopaedic and
Rehabilitation Treatment (SOSORT) published a con-
sensus article in 2007 on the use of school screening
programs. The cohort recommended school screening,
citing the efficacy of early intervention with bracing
treatment and patient exercise programs that can alter
the progression of disease. To decrease the unnecessary
referrals, they recommended having objective criteria for
referrals for patients who are treatment eligible, re-
screening borderline patients at a later date before
referral, and screening only females. In addition, because
of the increase in AIS found in the northern latitudes and
the later onset of menarche in more northern countries,
this group suggested that the age of screening be adjusted
by location. The consortium recommended screening
using an FBT in the sitting position so as to eliminate the
effects of leg length discrepancy and pelvic obliquity.
Finally, they recommended that a well-organized and
voluntary program be developed to help minimize cost.5

United Kingdom
The United Kingdom National Screening Committee
(UK NSC) released a statement in 2012 and another
again in 2016 against a national AIS screening program.
Their recommendation was based on concerns of a lack
of specific criteria prompting further testing and the
likelihoodof radiation exposurewith further testing.26,27

Japan
In Japan, scoliosis school screeningwasmandated by law
in 1978, but its implementation and compliance varies by
region. Some regions use the FBT in conjunctionwith the
scoliometer, whereas others use Moiré topography.11

Figure 4

A humpometer line drawing. After the magnetic strips are
locked onto the patient’s back, the strip can be traced,
resulting in a line like this example. H = hump, D =
depression; H 1 D = deformity. Reproduced/adapted with
permission from Karachalios T, Sofianos J, Roidis N, Sapkas
G, Korres D, Nikolopoulos K: Ten-year follow-up evaluation
of a school screening program for scoliosis. Is the forward-
bending test an accurate diagnostic criterion for the
screening of scoliosis? Spine (Phila Pa 1976)
1999;24(22):2318-2324.
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Table 1. Results From Prospective Cohort Studies on Accuracy of Scoliosis Screening

Source
(Country)

No.
Screened

Screening Test
(Screening
Frequency)

% (95% CI) %

PPV Sensitivity Specificity

False-
Positive
Rate

False-
Negative
Rate

Prevalence of
AIS with .10�
Cobb Angle

Screening
programs with
follow-up of
screen-negative
children

Yawn et al,
199917 (United
States)

2,242 FBT 1/2
scoliometer
(annual over
multiple years)a

29.3
(20.3-
39.8)

71.1 (54.1-
84.6)

97.1 (96.3-
97.7)

2.9 28.9 1.7

Fong et al,
201520

— — — — — — — —

Lee et al, 201022 — — — — — — — —

Luk et al, 201021

(Hong Kong)
306,082 FBT 1/2

scoliometer
1/2 Moiré
topography
(biennial or
more often)

81.0
(80.3-
81.7)

93.8 (93.3-
94.3)

99.2 (99.2-
99.2)

0.8 6.2 3.5

Karachalios
et al, 199912

(Greece)

2,700 FBT (one time) 17.3
(11.7-
24.2)

84.4 (67.2-
94.7)

95.2 (94.3-
95.9)

4.8 15.6 1.2

2,700 Scoliometer
(one time)

5.3
(3.6-
7.6)

90.6 (75.0-
98.0)

80.7 (79.1-
82.1)

19.3 9.4 1.2

2,700 Moiré
topography
(one time)

7.6
(5.3-
10.6)

100.0 (84.2
(100)

85.4 (84.0-
86.7)

14.6 0 1.2

2,700 Humpometer
(one time)

5.0
(3.4-
7.0)

93.8 (79.2-
99.2)

78.5 (76.9-
80.0)

21.5 6.3 1.2

Screening
programs with no
follow-up of
screen-negative
children

Goldberg et al,
1993,
199516,41,42

(Ireland)

8,669 FBT 1
scoliometer
(one time)

54.1
(40.8-
66.9)

NR NR NR NR 0.4

Wong et al,
200515

(Singapore)

40,649 FBT 1
scoliometer
(one time)

41.2
(37.4-
45.1)

NR NR NR NR 0.7

Adobor et al,
201114 (Norway)

4,000 FBT 1
scoliometer
(one time)

36.7
(24.6-
50.1)

NR NR NR NR 0.6

AIS = adolescent idiopathic scoliosis; CI = confidence Interval; FBT = forward bending test; NR = not reported; PPV = positive predictive value
Recreated from: Dunn J, Henrikson NB, Morrison CC, Blasi PR, Nguyen M, Lin JS: Screening for adolescent idiopathic scoliosis: evidence
report and systematic review for the US Preventive Services Task Force. JAMA 2018;319(2):1730-187.
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Australia
Scoliosis screening in schools was abandoned by Aus-
tralia, but the government introduced the National Self-
Detection Program for Scoliosis in its stead. Each year,
schools are asked to distribute a Self-Detection Fact Sheet
to girls between 10 and 12 years of age. The sheet rec-
ommends that families perform the FBT and, if signs of
scoliosis are noted, discussing it with the primary care
doctor.28–30

Canada
Canada mandated scoliosis screening in the 1970s, but it
was discontinued in the 1980s. Currently, the Canadian
Task Force on Preventive Health Care does not list sco-
liosis within their published guidelines for preventive
measures.5,30

Norway
Norway previously mandated school screening pro-
grams, but screening was abolished in 1994 in the wake
of the USPSTF original recommendation against this
screening.31

Hong Kong
InHongKong, screening for scoliosis is voluntary but has
been provided by the Department of Health since 1995
for students in grades 5, 7, and 9. Students are first as-
sessed at a Student Health Service Centre using the FBT
and a scoliometer. If found positive (scoliometer 5 to
14�), they are referred to a Special Assessment Center
for assessment using Moiré topography and a scoli-
ometer. If Moiré topography reveals two or more
asymmetric lines, they are referred to a specialist. If
initial testing reveals a scoliometer reading of .14, they
are referred directly to a specialist.21,32

School Screening: Cost and Efficacy
Randomized control trials on the effectiveness of
screening for AIS are lacking. Because each country has a
different policy for school screening and methodology
for conducting the screening, the studies describing the
screening cost and efficacy are not homogenous.

Yawn and colleagues evaluated 2,242 students
screened in Rochester, Minnesota, using an FBT and
scoliometer. The threshold for referral was two positive
consecutive screenings with a scoliometer measure
greater than 6�. They found that the 4.1% of their
cohort required referrals for evaluation, but the positive
predictive value (PPV) for patients requiring treatment

for curves was 5%. Per the data, an estimated 450
students had to be screened to find one that required
treatment.17 A follow-up study by Yawn in 2000 found
that the screening in Rochester, MN, cost $34.40 per
child screened. It cost $4,198.67 to find one child who
had a curve of $20�, and $15,115.20 to find one child
who needed treatment for scoliosis (either bracing
treatment or surgery).33 For cost-comparison, a study
byMartin and colleagues found that the cost for one AIS
surgery in 2011 averaged over $155,278.34

Several studies have been done using the Hong Kong
scoliosis screening cohort because the screening is free to
students, although not mandatory. Fong et al
performed a study of 394,401 students in the fifth grade
with 10-year follow-up. Of the 306,114 students who
electively were screened, a total of 7.3%were referred to
specialists for either radiographic findings or clinical
findings concerning for AIS. Overall AIS prevalence was
3.5% for those screened; 0.2% had curves $40� and
0.4% required treatment. Of the 88,257 students who
did not participate in the screening, 0.6% were diag-
nosed with AIS by age 19 years. Using their two-tiered
referral process to a specialist, the PPV was 81% for
curves $10�, 39.8% for curves $20�, 4.6% for curves
$40�, and 8.4% for treatment.20

Lee et al looked at the cost of school screening inHong
Kong in 2010 and found that the average cost per student
was $34.61 USD, per student with a curve $20 was
$4,4475.67 USD, and cost per student requiring treat-
ment was $20,768.29 USD. At the level of cost per
student screened, they found results similar to those of
the Minnesota cohort.32

A study from Singapore by Thilagaratnam et al did a
cost analysis of school screening. The study calculated
the presumed cost of treatment as if all patients who
underwent bracing treatment required surgery instead,
simulating a missed opportunity for early diagnosis
through screening. They compared this simulated cost
with the actual cost of screening and subsequent treat-
ment for the cohort. The cost of care for the nonscreened
cohort was approximately 28% more than that of the
screened cohort. The study concluded that screening was
cost-effective for the Singaporean cohort.35

Several studies have concluded that the use of FBT
alone increases the rate of referrals and has a high false-
negative and positive rate for detecting AIS, leading to
missed diagnoses and inappropriate referrals.12,36,37 A
study in Nara City, Japan, also noted that Moiré
topography, when used in isolation, had a high false-
positive rate, leading to excessive referrals and radi-
ation.19 The general consensus is that screening
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programs that use FBT or Moiré in association with
other tests leads to improvement in the PPVs of
screening programs.19,36

Ohrt-Hissen et al and Adobor et al conducted studies
in Denmark and Norway, respectively, on populations
without school screening programs to assess the referral
patterns and patient characteristics at the time of refer-
ral.31,38 In Copenhagen, they found that the average age
of referral was 15 years, and the Cobb angle was 35�;
33% of patients required bracing treatment. They found
the presence of a larger curve at the time of referral
compared with the cohort in the literature, with 22%
having a Cobb angle of greater than 40�, compared with
8% in the Hong Kong screened cohort.38 Adobor et al
found a similar average Cobb angle to Ohrt-Hiessen’s
cohort at the time of referral. They noted that 71% of
referred curves were detected by family or friends and
that 61% of the patients were referred by orthopaedic
surgeons, as opposed to school nurses or primary care
doctors.31 Without a screening program, a significant
contributor to late referrals is the lack of continuity of
care by primary care providers.37

Future Considerations Regarding School
Screening in the United States
Impact of Bracing Treatment Efficacy
The Bracing in Adolescent Idiopathic Scoliosis Trial
(BRAIST) in 2013 demonstrated success with bracing
AIS curves of 20 to 40�, with the trial being terminated
early because of the superiority of bracing treatment
over observation. The trial found that only three pa-
tients were required to be treated to prevent one case
progressing to surgery.24 A subsequent study by Sanders
et al found that in patients with 25 to 45� curves, the
number needed to treat (NNT) with bracing varied by
compliance with brace wear. The NNT across all pa-
tients prescribed bracing treatment in the study was 7,
whereas for those with high compliance of brace wear
($10 hours per day), the NNT was 3.39 Bracing treat-
ment efficacy is improved with increased use of the
brace, as well as earlier Risser stage and open triradiate
cartilage.24,39 These studies highlight the importance of
early detection of AIS curves because subsequent
treatment with bracing treatment can potentially avoid
eventual surgery.

Radiation Exposure
A concern for early screening is that patients are sub-
jected to radiation after a positive screening.26 How-

ever, new low-dose slot-scanning radiograph systems
that produce high-quality imaging are available in
some pediatric orthopaedic centers. These systems have
been shown to use less radiation with equivalent image
quality compared with conventional radiograph sys-
tems. A 2015 study by Luo et al calculated the esti-
mated radiation exposure of a group of patients with
AIS who either underwent bracing treatment or surgery
and were followed to skeletal maturity. The average
number of radiographs obtained was 20.8, with those
who underwent surgery requiring more radiographs
than those who were braced. Compared with con-
ventional radiography, the microdose slot-scanning
radiography system decreases radiation by 50%,
which is cumulatively nearly 1 year of background
radiation.40 Given the minimization of radiation using
newer technology and more judicious use of radiog-
raphy, the issue of radiation exposure seems to be less
of a concern with screening of patients.

Summary
The current national recommendations for scoliosis
screening in the United States remain inconclusive,
leading to inconsistent school screening programs
between the states. Certainly, regular screening for sco-
liosis has the following benefits: (1) several reliable
examination and screening techniques are available for
detecting scoliosis in adolescents; (2) earlier detection of
scoliosis allows for initiation of bracing treatment, which
may be more effective (ie, earlier patient age and smaller
curve magnitude); and (3) bracing treatment of scoliosis
can prevent major surgery. Despite these advantages,
unresolved issues still prevent this screening from gaining
wide-spread acceptance: (1) screening programs have
been shown to be costly, (2) a widely accepted standard
method or the age for scoliosis screening lacks a con-
sensus, and (3) many recommendations for screening
have inherent bias from groups invested in scoliosis care.
Although the goal of any disease screening process is
early detection leading to early intervention and long-
term health improvement, the data supporting scoliosis
screening are at best weak and inconclusive. Given the
rising cost of surgical intervention for adolescent idio-
pathic scoliosis and the proven benefit of bracing treat-
ment for scoliosis to decrease the need for surgical
intervention, work should be targeted at determining the
cost benefit of screening programs on a state-by-state
basis, aswell as the cost of bracing treatment and surgery.
The next step would be to standardize the process and
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timing of scoliosis screening in an effort to improve the
utility of this service.
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