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Background. Children report low back pain (LBP) as young as 8 years. Prevent-
ing LBP in children may prevent or delay adult incidence.

Objectives. The purpose of this study was to determine whether education and
daily exercise affect LBP episodes in children compared with education alone.

Design. This was a prospective, multicenter cluster randomized controlled trial.

Setting. The study was conducted at 7 New Zealand primary schools.

Participants. Children (n�708), aged 8 to 11 years, from 7 schools stratified by
sample size (36, 114, 151, 168, 113, 45, 83) were randomized and allocated to 2
masked groups: intervention (4 schools, n�469) or control (3 schools, n�239).

Interventions. Participants in the intervention group were taught 4 spinal move-
ments for daily practice. Both groups participated in education that emphasized
“back awareness.”

Measurements. Low back pain history at baseline was assessed. Children
reported episodes of LBP during the previous week on trial days 7, 21, 49, 105, 161,
and 270. Analysis was at the individual participant level, with adjustment for school
clusters.

Results. There were no significant differences between groups in the odds of
reporting no LBP in the previous week during the study period (odds ratio
[OR]�0.72; 95% confidence interval [95% CI]�0.46, 1.14; P�.16). The intervention
group reported significantly fewer episodes of LBP (OR�0.54; 95% CI�0.39, 0.74;
P�.001) and significantly fewer lifetime first episodes of LBP (n�86 [34%]) compared
with the control group (n�58 [47%]) (OR�0.60; 95% CI�0.39, 0.91; P�.02). The
odds of an episode of LBP were greater in participants with a history of LBP
(OR�4.21; 95% CI�3.07, 5.78; P�.001). Low back pain episodes decreased across
the trial period for both groups (OR�0.89; 95% CI�0.84, 0.95; P�.001). Adherence
to exercise was poor.

Limitations. Replication in other settings is needed.

Conclusions. Regular exercise and education appear to reduce LBP episodes in
children aged 8 to 11 years compared with education alone.
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Primary prevention of LBP is sen-
sible1,2 because of high preva-
lence rates, the association

between childhood and adult LBP,
and the risk for LBP is greater for
people with a history of LBP than for
those without.1,3–7 Lifetime preva-
lence of LBP increases from child-
hood to adolescence: 6% to 33% in
children under 10 years of age,8 12%
to 40% by 12 years, and 39% to 71%
by age 15 years.1,8 If LBP in children
can be prevented, entry into a cycle
of recurring episodes may be
delayed and adult LBP prevalence
decreased. Despite considerable
research, limited evidence exists for
specific or modifiable risk factors for
LBP in children.1,9 Hill and Keating9

identified 9 statistically significant
predictors of future LBP in children,
none which have been validated in
independent reports. Little guides
the design of an LBP prevention
strategy for children.

Reviews of interventions have con-
cluded with arguments for more
research into strategies to reduce
prevalence of LBP in children.2,10

Exercise may influence spinal health
in young people. In a randomized
controlled trial, Jones et al11 found a
significant reduction in pain and
increase in physical activity after an
8-week exercise program for adoles-
cents compared with normal activ-
ity. No reduction in LBP episodes
was observed. Fanucchi et al12 com-
pared an 8-week exercise program
and education with no exercise in
12- to 13-year-olds with a history of
recent LBP. They reported an abso-
lute risk reduction for LBP preva-
lence at 3 months (24%) and 6
months (40%) favoring the interven-
tion group.12

Regular exercise is recommended
for prevention of disease and health
promotion, but a recognized barrier
is adherence.13 The effects of exer-
cise diminish when exercise partici-
pation ceases,1,14–16 and exercise

may be therapeutic only during peri-
ods of adherence.17 We do not know
if children can habitualize spinal
exercise (in the way they have
adopted dental hygiene). However,
factors that contribute to success of
adult exercise programs include
establishing a routine, minimizing
interruption to daily life, and family
involvement18; interactive exercise
demonstration, education, diagrams,
and written instructions19; and exer-
cise supervision and follow-up and
behavioral techniques such as posi-
tive reinforcement and goal
setting.14

The primary target of this research
was to encourage attention to the
spine, habitualize spine exercises,
and provide participants with oppor-
tunities to gain knowledge of behav-
iors associated with spine health. A
cluster randomization trial of schools
was designed to limit contamination
between control and intervention
groups. Participants were in the age
group of 8 to 11 years, in which LBP
prevalence has been reported to be
low but rapidly increasing.8 The a
priori hypothesis was that education
about healthy spine behaviors and a
short daily exercise routine would
reduce episodes of LBP compared
with education alone. The primary
outcome was an episode of LBP
defined as self-reported LBP in the
previous week. A secondary out-
come was lifetime first episode of
LBP defined as the first episode of
LBP in the study period for partici-
pants with no previous history of
LBP.

Method
Design Overview
The study was a prospective, multi-
center cluster randomized con-
trolled trial conducted in primary
schools in New Zealand over 270
days. Schools were enrolled in the
MySpine program and were allo-
cated using randomization with con-
cealment to an exercise and educa-

tion group (intervention) or to
education alone (control). The unit
of randomization was school. Analy-
sis of data at the participant level was
adjusted for clustering by school.
The method adhered to the guide-
lines in the Consolidated Standards
of Reporting Trials (CONSORT)20

with consideration of the recom-
mendations for conducting and
reporting cluster randomized con-
trolled trials.21

Setting and Participants
The study took place in schools in
the North Shore City district of the
Auckland North region of New Zea-
land during the 2011 primary school
academic year. There were 131 pri-
mary schools in the Auckland North
region, of which 47 were in North
Shore City. Twenty North Shore City
schools were deemed eligible, as
they were either in the public or
private sector and were no more
than 30 minutes or 10 km from the
primary researcher. This proximity
was required to enable a single
researcher (J.J.H.) to regularly visit
all participating schools. Each school
had a decile* rating that indicates the
socioeconomic group of the school
catchment area. All invited schools
had a rating of 9 or 10. The primary
researcher sent explanatory state-
ments to school principals and met
and gained consent in person from
each interested school principal and
school board.

Eligible participants were children,
aged 8 to 11 years, in participating
schools who appeared to be able to
follow simple instructions and com-
plete a child-friendly survey and
whose parents approved their partic-
ipation. Children who were not able
to do the exercises due to spinal

* Decile ratings are determined by the Ministry
of Education. Schools are ranked by socioeco-
nomic status, divided into 10 equal-sized units
rated 1 through 10. A rating of 1 indicates a
poor area; a rating of 10 indicates a high level
of affluence.
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pathologies, neurological disorders,
injuries, or physical disabilities for
which movement was a contraindi-
cation or prevented standing on one
leg safely and independently were
excluded. The researcher sent an
explanatory statement and consent
form to the parents of every eligible
child at each participating school via
the principal. A follow-up consent
form was sent 2 weeks later, which
was signed by both parents and
children.

Randomization and
Interventions
Randomization was performed at the
cluster level. The primary researcher
enrolled participating schools into
the study and created 2 groups, A
and B, and designated one of them
the intervention group. Schools
(numbered 1–7) and the numbers of
likely participants at each school
were sent to the randomization offi-
cer (J.L.K.). The randomization offi-
cer, who was blind to all other infor-
mation about the schools, ranked
schools by student numbers and,
using a random number sequence,
randomly allocated sequential pairs
of schools to condition A or B with-
out knowledge of which was the
intervention condition.

The primary researcher was an expe-
rienced physical therapist and vis-
ited participants in their classrooms
(22–34 participants per class) 7
times during the 270 days of the trial,
on days 1, 7, 21, 49, 105, 161, and
270. Figure 1 summarizes the inter-
vention (MySpine program) and con-
trol conditions. All teachers were
familiarized with the study and data
collection procedures in a 15-minute
information session prior to the day
1 school visit and were provided
with an information and instruction
sheet. Language and comprehension
levels for the questions and instruc-
tions given to children were deter-
mined with input from teachers, par-

ents, and children during the design
phase of the study.

On day 1, children were given a per-
sonal identification number and
completed a baseline survey in class
(Fig. 2). Teachers were present dur-
ing each education/exercise session
and monitored all children to ensure
that they completed a survey
online,† or a paper version if
requested, within a week of each
visit by the researcher. Class teach-
ers were provided with information
about the link to the online survey.
Children were shown how to log in
and complete surveys in class and
had a week after the visit to com-
plete the surveys.

At each session, the concept of back
awareness and taking responsibility
for “MySpine” was taught and rein-
forced for the intervention and con-
trol groups. Participants were taught
habits thought to keep the spine
healthy and principles underpinning
recommended behaviors. In addi-
tion, the intervention group was
taught 4 easy exercises (Fig. 1). The
exercises were designed to encour-
age movement of the lumbar spine
through flexion, extension, and lat-
eral flexion. They could be com-
pleted quickly without supervision,
were easy to remember, were enjoy-
able, and could be combined with
existing daily routines to maximize
the potential for adherence. Chil-
dren were instructed to repeat each
of the exercises 3 times in one ses-
sion daily at a suitable time (eg, after
brushing teeth, before bed, before
school registration).

Specific adherence-enhancing strate-
gies were incorporated into the
school visits. These strategies
included initial supervision of survey
completion, exercise instruction,

individual and group feedback as
required at each session, regular
follow-up visits to reinforce exercise
behavior, education and behavioral
techniques such as positive rein-
forcement and goal setting, and exer-
cise reminders in the form of an A5
laminated card with diagrams depict-
ing each exercise with a brief writ-
ten instruction. Participants were
advised to put the exercise cards in a
place where they could see them
every day.

Outcomes and Follow-up
Children were asked in the baseline
(day 1) survey (Fig. 2) if they had
ever experienced LBP in the area
shown on the body chart. They also
were asked if they had had “LBP
today.” If they answered “yes” to
either of these questions, they were
classified as having a history of LBP at
baseline.

The participants completed the
follow-up survey (Fig. 2) within a
week of the researcher visiting
schools on study days 7, 21, 49,105,
161, and 270. The survey asked:
“Have you had back pain in the area
shaded in the picture in the last
week.” This was defined as pain in
an area between T12 and S1 desig-
nated on a body chart provided with
each survey. If a participant
answered “yes,” this was recorded as
an episode of LBP.

The primary outcome was an epi-
sode of LBP during the study period.
Participants who reported no epi-
sodes of LBP in the previous week in
any survey were classified as having
no back pain during the study
period. The secondary outcome was
a lifetime first episode of LBP. Partic-
ipants with no previous history of
LBP prior to the study were moni-
tored for a lifetime first episode of
LBP and the follow-up assessment at
which this episode was reported.
Children were asked to report the
duration of the LBP, choosing 1, 2, 3,

† Data obtained using Qualtrics software
(Qualtrics, Provo, Utah), http://www.qualtrics.
com.
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Figure 1.
MySpine program. The MySpine Program may be used without written permission of the authors. Only use the MySpine name if the
program is not modified, and reference should be made to the authors.
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4, 5, 6, 7, or more than 7 days. Low
back pain duration was later dichot-
omized into shorter episodes (1–2
days) and longer episodes (�3 days).
Participants also were asked if their
LBP affected activity and required
time off from school, ceasing partic-
ipation in school sports, or visiting a
health care professional.

At each assessment on days 7, 21, 49,
105, 161, and 270, participants were
asked how many times in the previ-
ous week they had completed the
exercises (Fig. 2). Participants were
scored for adherence between 0 and
4 depending on how often they com-
pleted exercises: not at all (0), about
once a week (1), about twice a week
(2), every second day (3), or every
day (4). We also calculated a total
adherence score (0–24) for each par-
ticipant across the 6 follow-up
assessments. Additionally, partici-
pants were questioned about rea-
sons for nonadherence, with the
options: sickness/injury, forgot, can-
not remember how to do the move-
ments, find the movements uncom-
fortable, too busy, or other.
Comprehensive analysis of adher-
ence data will be reported elsewhere
(unpublished data).

Sample Size Calculations
To estimate the sample size required,
we combined data from an LBP prev-
alence review8 and recent exercise
trials11,12 to estimate the number of
LBP episodes we were likely to
observe over the trial period. We
used estimates of LBP incidence in
children aged 8 to 11 years of 15%
for the control group and 9% for the
intervention group. We used Donner
and colleagues’ model22 to adjust
estimates for effects due to cluster
randomization. With a cluster size of
7 (3 in the control group and 4 in the
intervention group), a conservative
intracluster correlation coefficient
(ICC) of .2, 80% power, a nondirec-
tional test, and an alpha of .05, our
estimated total sample size was 714.

Data Analysis
Analyses were performed at the indi-
vidual participant level and adjusted
for the effect of clusters. Interven-
tion and control groups were com-
pared at baseline for sex, age, and
prior episodes of LBP before or on
the day of the study using regression
analysis adjusted for school clusters.

The primary outcome was episodes
of LBP during the study period. The
first analysis compared groups on
reports of no LBP episodes during
the trial using logistic regression.

All reports of LBP episodes over the
study period were then compared
for intervention and control groups

using mixed-effects logistic model-
ing (clustered by school and student
ID). The covariates “data collection
point” (2–7) and “whether the par-
ticipant had experienced a previous
LBP” were included in the model.

The primary comparative analyses
were conducted using an intention-
to-treat analysis. Missing data were
accommodated by logistic regres-
sion analysis.23

Groups were compared using
ordered logistic regression on
reports of lifetime first episode of
LBP during the study period and on
time to lifetime first episode of LBP.
Participants with LBP at baseline

Figure 2.
MySpine survey (baseline and follow-up). The MySpine Survey may be used without
written permission of the authors. Only use the MySpine name if the program is not
modified, and reference should be made to the authors.
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were excluded from this analysis.
Groups were compared for duration
of LBP episodes using cluster
adjusted logistic regression analysis.
Low back pain severity (reports of
missed sport, missed school, or vis-
ited health practitioner) was com-
pared using mixed-effects logistic
modeling (clustered by school and
student ID).

Survey data regarding adherence
were explored for association with
LBP episode during the study period,
lifetime first episode of LBP during
the study period, and previous his-
tory of LBP using logistic regression
with adjustment for school clusters.

STATA version 12 (StataCorp LP, Col-
lege Station, Texas) was used for sta-
tistical analysis.

Results
Recruitment and Randomization
of Schools
Participants were recruited in April
2011. Seven schools consented to
participate; 13 schools declined to
participate. Participating schools
were randomized to control (n�3)
and intervention (n�4). There were
764 children in the 7 participating
schools who were eligible to partic-
ipate; 710 children consented to data
being used in analysis (Fig. 3). Partic-
ipant numbers at each school were:

control group (n�45, 82, and 113)
and intervention group (n�36, 114,
152, and 168). Two participants (1
control group, 1 intervention group)
left their participating school and
were lost to follow-up. No partici-
pants changed groups during the
study.

Baseline Data
Participant demographics and char-
acteristics are presented in Table 1.
Baseline characteristics were similar
between groups. There were no sig-
nificant differences between groups
in age (P�.61), sex (P�.39), or prior
episodes of LBP before or on the day
of the study (P�.94).

Schools excluded (n=13)
Declined to participate:
-no time (n=5)
-no interest (n=4)
-no response (n=4)

Schools invited to participate (n=20)

Randomized schools (n=7)

Control group (n=3 schools)
(mean school size n=80 children, range=45–113)

Children invited n=261; consented n=240;
1 lost to follow-up

Intervention group (n=4 schools)
(mean school size n=118 children, range=36–168)

Children invited n=503; consented n=470;
1 lost to follow-up

Baseline day 1 survey respondents
School mean n=80 (range=44–113); total n=239

Day 7 survey respondents
School mean n=73 (range=35–111); total n=220 (92%)

Day 21 survey respondents
School mean n=70 (range=33–104); total n=210 (88%)

Day 49 survey respondents
School mean n=59 (range=33–82); total n=178 (74%)

Day 105 survey respondents
School mean n=68 (range=39–105); total n=205 (86%)

Day 161 survey respondents
School mean n=64 (range=37–99); total n=191 (80%)

Day 270 survey respondents
School mean n=60 (range=26–94); total n=181 (76%)

Baseline day 1 survey respondents
School mean n=118 (range=36–168); total n=469

Day 7 survey respondents
School mean n=92 (range=28–141); total n=368 (79%)

Day 21 survey respondents
School mean n=83 (range=36–148); total n=330 (71%)

Day 49 survey respondents
School mean n=98 (range=36–157); total n=392 (84%)

Day 161 survey respondents
School mean n=82 (range=16–127); total n=329 (70%)

Day 270 survey respondents
School mean n=90 (range=19–134); total n=360 (77%)

Day 105 survey respondents
School mean n=104 (range=30–151); total n=414 (88%)

Figure 3.
Flow of participants and clusters (schools) throughout the study.
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Response Rates
The response rate remained �70%
(range�70%–92%) for both the con-
trol and intervention groups at all
data collection points (data collec-
tion points 2–7, respectively: 83%,
76%, 81%, 88%, 74%, and 77%).
There was no significant difference
between groups in response
attrition.

LBP Episodes
During the trial, 35% (n�164) of the
intervention group and 28% (n�66)
of the control group reported no LBP
episodes. Logistic regression (clus-
tered by school) indicated no signif-
icant effect for group (OR�0.72;
95% CI�0.46, 1.14; P�.16).

Comparison of Reports of
LBP Episodes
Reports of episodes of LBP for all
participants (regardless of previous

history) at each of the data collection
points were compared for interven-
tion and control group participants
(Tab. 2). Mixed-effects logistic mod-
eling (clustered by school and stu-
dent ID) was applied to predict a
report of an episode of LBP when
group, data collection points, and
whether the participant had experi-
enced previous LBP were included
in the model. The odds of reporting
an episode of LBP during the study
were lower in the intervention
group than in the control group
(OR�0.54; 95% CI�0.39, 0.74;
P�.001). The odds of reporting an
episode of LBP (regardless of group)
was greater in participants with a
history of LBP at baseline than in
participants with no history of LBP
prior to participation in the study
(OR�4.21; 95% CI�3.07, 5.78;
P�.001). The covariate “data collec-
tion day” was significant (OR�0.89;

95% CI�0.84, 0.95; P�.001), with
the number of episodes of reported
LBP decreasing for both groups
across time.

Lifetime First Episode of LBP
Participant reports of lifetime first
episode of LBP (ie, participants with
no previous episodes of LBP) at each
time point are reported in Table 2.
Logistic regression (clustered by
school) indicated significantly fewer
reports of lifetime first episode LBP
for the intervention group over the
study period (OR�0.60; 95%
CI�0.39, 0.91; P�.02). The time to
lifetime first episode LBP was signif-
icantly different between groups
(OR�1.58; 95% CI�1.04, 2.39;
P�.031).

Table 1.
Baseline Participant and School Characteristics: Baseline Characteristics at Individual and Cluster Levels

Variable

Total Sample Control Group Intervention Group

Control
Group

Intervention
Group School 1 School 2 School 3 School 4 School 5 School 6 School 7

239 469 113 44 82 36 114 151 168

Sex (female), % 48% 49% 47% 57% 46% 47% 53% 52% 44%

Age (y), X (SD) 9.3 (0.64) 9.4 (0.63) 9.4 (0.60) 9.2 (0.76) 9.4 (0.63) 9.1 (0.73) 9.4 (0.62) 9.5 (0.59) 9.4 (0.63)

Previous history of LBP, n (%) 112 (47%) 218 (46%) 59 (52%) 13 (29%) 40 (48%) 15 (42%) 61 (54%) 78 (51%) 64 (38%)

Table 2.
Low Back Pain (LBP) Episodes and Lifetime First Episodes of LBP Reported During the Studya

Day

Response
Rate

(N�708)
LBP Episodes

(% of Responses)
Control
Group

Intervention
Group

Lifetime First
Episode LBP

(n�374)b

Control
Group

(n�124)

Intervention
Group

(n�250)

7 588 (83%) 156 (27%) 72 (33%) 84 (23%) 44 (12%) 18 (15%) 26 (10%)

21 539 (76%) 137 (25%) 65 (31%) 72 (22%) 28 (8%) 12 (11%) 16 (7%)

49 569 (81%) 129 (23%) 51 (29%) 78 (20%) 20 (7%) 7 (7%) 13 (6%)

61 619 (88%) 131 (21%) 51 (25%) 80 (19%) 19 (7%) 5 (6%) 14 (7%)

105 518 (74%) 103 (20%) 47 (25%) 56 (17%) 15 (6%) 6 (7%) 9 (5%)

270 539 (77%) 101 (19%) 43 (24%) 58 (16%) 18 (7%) 10 (13%) 8 (5%)

Total 562 (80%) 757 (23%)c 329 (28%) 428 (20%) 144 (39%)d 58 (47%) 86 (34%)

a Mixed-effects logistic regression predicting LBP (clustered for school and student ID) with covariates group, data collection points, and previous LBP and
lifetime first LBP (clustered by school).
b Subset of participants with no history of back pain.
c Odds ratio for group�0.54; 95% confidence interval�0.39, 0.74; P�.001.
d Odds ratio for group�0.60; 95% confidence interval�0.39, 0.91; P�.02.
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Measures of Duration and
Severity
Low back pain lasted 1 to 2 days in
67% of total reported episodes (72%
of control group cases and 62% of
intervention group cases). Remain-
ing episodes lasted �3 days. There
was no significant difference
between groups for duration of
reported LBP episodes (OR�1.27;
95% CI�0.88, 1.86; P�.20).

There were no differences between
groups in the reports of missed sport
(control group: 28 [9%], intervention
group: 36 [9%]; OR�1.03; 95%
CI�0.49, 2.18; P�.941), days off
from school (control group: 15 [5%],
intervention 21 [5%]; OR�0.87; 95%
CI�0.40, 1.86; P�.710 ), or visits to
a health care practitioner (control
group: 22 [9%], intervention group:
33 [9%]; OR�0.80; 95% CI�0.36,
1.80; P�.593).

Adherence to Exercise
There was no significant effect of
frequency of exercise (coded from 0
[no exercise] to 4 [exercises daily])
in the odds (adjusted for clusters) of
an episode of LBP over the study
period (OR�1.05; 95% CI�0.61,
1.81; P�.86) or lifetime first episode
LBP (OR�0.61; 95% CI�0.24, 1.59;
P�.31). No relationship was found
at any data collection point between
a preintervention history of LBP and
adherence (OR�0.97; 95% CI�0.77,
1.23; P�.77).

Discussion
Participation in a simple exercise
program had no effect on the pro-
portion of children reporting no LBP
over the study period. However,
children in the exercise group did
report fewer episodes of LBP and
fewer lifetime first episodes of LBP
than those in the control group. Low
back pain lasted 1 to 2 days in 67% of
reported episodes. Few participants
experienced LBP that affected sport
participation (9%) or school absence
(5%) or resulted in a visit to a health

care practitioner (9%). A previous
history of LBP was associated with
greater odds of reporting an episode
of LBP.

At inception, 47% of the participants
reported a previous episode of LBP.
This figure appears higher than some
of the reports in a recent systematic
review of prevalence of LBP in chil-
dren,8 with estimates of lifetime
prevalence LBP or lifetime episode
LBP of 12%8,24 for 10- to 15-year-olds
and of 9%.8,25 for 13- to 17-year-olds.
However, prevalence rates similar to
those of our study also were found
in many studies: Balagué et al26

reported 51% lifetime prevalence in
12- to 17-year-olds,8 Newcomer et
al27 reported 51% in 10- to 18-year
olds, Sardelic and Ryan28 reported
53% in 12- to 17-year-olds, and
McMeeken et al29 reported 50% in 9-
to 18-year-olds. For these studies, we
could find no relationship between
method quality scores or LBP defini-
tion and the reported prevalence
rates.

We observed a decrease in episodes
of LBP across the study period (inter-
vention group: from 23% at day 7 to
13% at day 270; control group: from
33% at day 7 to 24% at day 270). This
decrease by both groups across the
study also was reported by Fanucchi
et al,12 who found an absolute reduc-
tion in risk of LBP prevalence at 3
months (24%; 95% CI�4%, 41%) and
at 6 months (40%; 95% CI�18%,
57%) in the intervention group
compared with the control group. In
that study, both groups showed a
reduced prevalence of LBP across
time (intervention group: from 67%
at 3 months to 42% at 6 months;
control group: from 91% at 3 months
to 81% at 6 months).

Participants in the intervention
group were less likely to report a
lifetime first episode of LBP than
the controls. Differences between
groups in reported episodes of LBP

appeared at the first data collection
period on day 7 of the study, and
small differences between groups
were evident at each of the subse-
quent data collection points in favor
of the intervention (exercise) group.
If the intervention was responsible
for this difference between groups,
the initial effect occurred very early
(within 7 days).

The odds of reporting an episode of
LBP (regardless of group) were
much greater in a participant with a
previous episode of LBP at baseline
compared with those who had never
had an LBP. This finding aligns with
data for adults.1,3,5,6 Hestbaek et al30

monitored 10,000 twins prospec-
tively for 8 years from adolescence
to adulthood and concluded that LBP
in adolescence predicts adult LBP
and that a longer duration of LBP at
baseline predicts a longer duration at
follow up. The odds of adult LBP
were greater for those adults who
reported persistent LBP in adoles-
cence compared with those who did
not (OR�4.30; 95% CI�3.5, 5.3).
This finding concurs closely with our
findings that the odds of reporting an
episode LBP was greater in partici-
pants with a history of LBP at base-
line than in participants with no his-
tory of LBP prior to participation in
the study (OR�4.21; 95% CI�3.07,
5.78; P�.001).

Few participants reported missing
school or sports or visiting a health
care provider for their LBP episode.
This finding concurs with popula-
tion surveys indicating that many
people do not report LBP, take time
off from work or school, or visit a
physician.31 Reported LBP episodes
were commonly less than 2 days’
duration (total sample: 67%; control
group: 72%; intervention group:
62%). The remaining cases were �3
days’ duration. We do not know
whether pain was intermittent or
constant over the specified dura-
tions. Defining appropriate duration
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metrics is contentious and challeng-
ing32 and may explain variations in
published reports.8

It has been suggested that it may be
inappropriate to apply adult defini-
tions of LBP when assessing chil-
dren33 and that children may con-
ceptualize pain in ways that differ
from adults.34 We used a clear dia-
gram of the target pain area and spe-
cific time frames for LBP duration to
create an unambiguous and repro-
ducible platform for validation stud-
ies. Regular monitoring of partici-
pants was designed to minimize
recall errors, as LBP prevalence stud-
ies have shown less variation in short
recall periods compared with longer
recall periods.8,35 We found no
guidelines for appropriate recall
periods for children.

Lower lifetime first episode LBP, lon-
ger time to onset of first episode, and
lower numbers of reports of episode
LBP in the intervention group were
surprising. Despite adherence to
exercise declining across the study, a
reduction in reported LBP episodes
occurred in both groups as the study
progressed. The benefits of the pro-
gram cannot be confidently attrib-
uted to exercise participation. It is
unlikely (although not impossible)
that the 4 exercises in this study
were sufficient to have a physiologi-
cal effect. It is possible that monitor-
ing participants and talking about
the spine, drawing attention to the
vulnerability of the low back and
introducing the concept of back
care, movement, and spinal aware-
ness, confers some therapeutic
effect or provides a strategy that chil-
dren used to control the influence of
factors that increase the risk of a LBP
event. This approach has been
observed in other fields of study.36

Vanwormer et al36 evaluated studies
investigating the impact of regular
self-weighing for both weight loss
and weight maintenance. In the
absence of any other strategies, fre-

quent self-weighing was associated
with greater weight loss or weight
gain prevention. Perhaps vigilance
creates opportunities for control. By
participating in the MySpine pro-
gram, children may have been
empowered to identify and adjust
behaviors to reduce the risk of LBP.

Limitations
A number of limitations were
encountered, in part, due to the con-
straints of studies involving children
in an educational environment
involving many centers. The
response rate was below 85%, which
was fair but below ideal. The chil-
dren were not blind to the fact that
they were exercising, although they
were unaware of the control condi-
tions, and the researcher who ana-
lyzed the data was not blinded to
groups.

We have little data on the validity of
children as witnesses to pain history,
but replication of baseline data by
independent researchers would not
be difficult. If children are not valid
witnesses, an alternative explanation
is needed for the observation that at
baseline both groups reported simi-
lar proportions of previous LBP and
similar proportions at each assess-
ment time point. More research into
the validity of children as witnesses
to episodes of LBP is warranted.

We advised children to report any
LBP they could recall. Children
selected from specified duration
options, the smallest of which was 1
day. In the future, we would con-
sider providing response options
that include smaller duration periods
(eg, �1 hour). These response
options would improve our under-
standing of the child’s experience. If
the survey methods used to collect
data were not adequately reliable,
this may account for occasions
where no relationship or effect was
observed. Although poor reliability
might explain a failure to detect an

effect, it would not explain system-
atic differences between groups.
The method was at least reliable
enough to detect those differences
between groups that were observed.

We based our sample size calculation
on an estimated correlation between
clusters of .2. Subsequent calcula-
tions of the ICC directly from the
data identified that it was effectively
zero. However, the effect of the
intervention was much smaller than
anticipated, and our power (assessed
post hoc) to observed differences
between groups in episodes of LBP
was 0.73.

Participants were from a narrow
social status (decile 9/10), which
affects the generalizabilty of the
results. We do not know if groups
were different at baseline with
regard to history of LBP in the previ-
ous week. Only “LBP today” and
“any previous history of LBP” were
reported at baseline.

In conclusion, the MySpine program
provides a program of spine exer-
cises and education that may reduce
the episodes of LBP in a group of
children aged 8 to 11 years. It is
unlikely that the beneficial effects
experienced by the participants can
be attributed to the specific exer-
cises. Replication studies are needed
to validate these findings. Regular
exercise and education appear to
reduce LBP events in children aged 8
to 11 years compared with educa-
tion alone.

Both authors provided concept/idea/re-
search design, writing, data analysis, and
project management. Ms Hill provided data
collection. The authors thank the teachers
and their schools for participating in this
study.

This study was approved by the Northern Y
Ethics committee (Project Number NTY/10/
11/093, February 16, 2011) and subse-
quently by the Monash University Human

Daily Exercises and Education for Preventing LBP in Children

April 2015 Volume 95 Number 4 Physical Therapy f 515



Research Ethics Committee (Project Number
2011000216, March 2, 2011).

Clinical Trial Registration Number:
ACTRN12611000551998.

DOI: 10.2522/ptj.20140273

References
1 Burton AK, Balagué F, Cardon G, et al;
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2 Cardon G, Balagué F. Low back pain pre-
vention’s effects in schoolchildren. What
is the evidence? Eur Spine J. 2004;13:663–
679.
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