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Abstract
This study examined the relationships between low back pain and range of motion, weekend physical activity, sitting time, and
heart rate variability (HRV) in adolescents. Twenty-nine students (20.9 £ 1.8 years of age) participated in this study, which
involved measurements of their exercise history and habits, low back pain status, range of motion, sitting time, physical activity,
resting heart rate interval, and heart rate. Low back pain status was assessed with the JLEQ (Japan Low back pain Evaluation
Questionnaire), questionnaires, and tenderness tests of the spinal column, spinous processes, and lumbar muscles. Range of
motion was measured by trunk lateral flexion, ankle dorsiflexion, heel-buttock distance, and the straight leg raise test. Sitting
time, physical activity (METs), and heart rate were measured using a wearable device for 24 hours. Resting heart rate intervals
were measured for 6 minutes, and then the parasympathetic nervous system (PNS) index and the sympathetic nervous system
(SNS) index were calculated. Based on the tenderness tests, cluster analysis was performed to divide the students into low back
pain (n=16) and non-low back pain groups (n=13), which were compared by Fisher’s exact and Mann-Whitney’s U tests.
Significant differences in the group means were observed in the following items: The right straight leg raise test result was 62.5
deg in the low back pain group and 80.4 deg in the non-low back pain group. Similarly, the left straight leg raise test was 60.6
deg and 80.0 deg in the low back pain and non-low back pain groups, respectively. Right ankle dorsiflexion was 10.9 deg and
15.0 deg, and left ankle dorsiflexion was 9.4 deg and 14.1 deg in the low back pain and non-low back pain groups, respectively.
Right heel-buttock distance was 13.8 cm and 10.5 cm in the low back pain and non-low back pain groups, respectively. Overall,
the low back pain group showed significantly lower values for lower extremity extension and elevation and ankle dorsiflexion,

yet significantly higher values for the right heel-buttock distance, compared with the non-low back pain group.
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Figure 1. Measurement protocol
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Figure 4. Mean of each group by cluster analysis
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Table 2. Comparison results between the two groups

#BEREA JEEERR(n=13) EfE(n=16) p
Mean SD Mean SD

BMI 20.69 2.80 21.35 255  0.329

EfIE(cm) 14.23 3.46 13.97 603  0.531

ERIE(cm) 14.54 3.08 13.97 548  0.503

ERIE %) 8.59 0.02 8.30 003  0.559

HRE%) 8.79 0.02 8.32 003  0.449

ETBBRESE(E) 80.00 13.69 60.63 1471 0.001 +
ETRBESEE(E) 80.38 13.61 62.50 11.83  0.002 *»

kERBEEE(E) 14.08 572 9.38 512  0.045+
ERBOEE () 15.00 456 10.94 375 0,036+

BB B (em) 10.58 2.45 13.84 5.23 0. 056
HEEER(cm) 10.50 1.87 13.84 438  0.010+

SH (%) 12620 6544 12449 7467 0.914

BEHEE : EDFM(min) 255 52 302 87 0.199

BHRE © PO (min) 181 89 184 103 0. 880

BEEE : BOFRE(min) 33 24 35 41 0.779

EEBE : PLLE DRI (min) 214 102 219 132 0. 682

I L DB (min) 469 134 496 166 0.812

248 B &HEAE (%HRreserve) 12.37 3.16 10.64 374 0.288

BRD0EEHEE (%HRreserve) 17.42 4.40 15.34 5.56 0.308

B (min) 449 137 443 145 1.000

B8 Rz o0 EE A B ) (miin) 123 124 207 185 0.249

B BATAR O EATEE R (min) 136 229 68 124 0.914

B R AR O EAIFFR (min) 266 197 257 228 0.779

* 1 p<0.05 **: p<0.01
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Table 3. Comparisons of items related to HRV between the two groups

REEA FEEAEE (n=5) FERER (n=10) p
Mean SD Mean sSD
PNS index 0.09 2.04 -0.75 1.06 0.679
SNS index 0.49 1.35 1.46 1.57  0.440
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