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Figure 1. Pelvic restriction rope Figure 2. Sitting position
Polycarbonate was used for the grip, and elastomer was used
for the rope as the material for the pelvic rope.

Figure 3. Rope insertion position
The subject bends their trunk forward (white arrow) with the rope insertion part as the fulcrum (asterisk).
The examiner continuously pulled the rope at a 45-degree angle from a lower rear direction.

Figure 4. Core flexion exercises using a pelvic restriction rope

The rope on the anterior part of the hip joint of the subject is pulled from the rear in the lower rear direction.
The subject slowly bends forward to the maximum possible extent at the instruction of the examiner.
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Figure 5. Measurement of rope traction force

A load cell device was attached to the rope to measure the
traction force.
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Figure 6. Evaluation of the spinal alignment in sitting and standing positions
as performed using the Spinal Mouse®
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Figure 7. Comparison of finger floor distance before and after exercise

In contrast with before the start of the exercise (left), the pelvis can afterwards be significantly moved forward with the hip joint as

the fulcrum.
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Table 1. Demographic characteristics of the participant

Rope group Non-rope group P value
(n=12) (n=12)
Age (years) 19.8£0.9 19.7£1.0 NS
Height (cm) 169.2+34 168.3+7.0 NS
Weight (kg) 635483 61.4+58 NS
BMI (kg/m?) 222132 218425 NS
TKA(deg) 37.3+8.6 33.8410.0 NS
sitting position LLA(deg) -3.5+12.8 -8415.0 NS
SS(deg) 52162 7.5%+44 NS
TKA(deg) 39.89.6 39.809.0 NS
standing position LLA(deg) —-18.8+8.5 —24.7+49 NS
SS(deg) 9.3%5.5 13.4+5.9 NS
Values represent mean = standard deviation

BMI: body mass inde;

g
JEENE CONEHERTE AN T, EFIBHAGRTIT—8.445.0 JE,

TEEE T #%13—14.3+6.7 JETH V), EBL A BN R
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7.5+4.4 FE SEFFETHIT 11.94.3 ETH Y, EIRICA S
TREEINDSERD H 7z (Table 2). LL7Znn, ST
—g—“‘(@{ﬁl /EIEE ﬁ. wu&) Bﬂf{ﬁﬁ”) 7,:_ (Table 3)
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DB A REICEMEZ R LTz (p<0.001).

Table 2. Comparison of spinal alignment before and after exercise (sitting position)

Rope group Non-rope group

(n=12) (n=12)
Before After Before After
Thoracic kyphosis angle
37.3t86 37.7x10.5 33.8+10.0 342=6.1
(deg)
Lumbar lordosis angle
—-3.5+12.8 —12:6:E112:3% —-8.4%5.0 A4 3G T/ *S
(deg)
Sacral slope
5262 10.4=8.7* 7.5+44 11.9+4.3*

(deg)

Values represent mean = standard deviation: deg: degrees

*: p<0.05 versus before exercise

**: p<0.01 versus before exercise
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Table 3. Comparison of spinal alignment before and after exercise (standing position)

Rope group Non-rope group

(n=12) (n=12)
Before After Before After
Thoracic kyphosis angle
39.89.6 40.5=7.9 39.8+£9.0 40.3+6.9
(deg)
Lumbar lordosis angle
—18.8£8.5 —22.619.7** —24.7£49 —252+44
(deg)
Sacral slope
9355 11:6:5:5* 13459 145438
(deg)
Values represent mean = standard deviation: deg: degrees

*: p<0.05 versus before exercise

**: p<0.01 versus before exercise

Table 4. Comparison of finger floor distance before and after exercise

FSIHER

The Journal of Allied Health Sciences

Rope group Non-rope group
(n=12) (n=12)

Before After Before After

FFD (cm) -1.0%6.9 3:56.3%* =13:=£8:5 0.48.8%*

Values represent mean * standard deviation
FFD: finger floor distance

**: p<0.01 versus before exercise
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ABSTRACT

Low back pain (LBP) is one of the most common conditions encountered in clinical medicine. LBP is a major source of
disability and a substantial contributor to health care costs. Several exercise therapies have been used to treat LBP. According
to the findings of a recent study, spinopelvic alignment was associated with lumbar disc herniation and degeneration in the
general as well as athletic populations. In this study, we focused on the spinopelvic alignment associated with posterior pelvic
tilt, which is one of the causes of LBP. Spinal alignment was comparatively evaluated before and after performing core flexion
exercises using a pelvic restriction rope while sitting. Participants included 24 healthy adult men divided into a rope group (n=12)
and a non-rope group (n=12). The one set of core flexion exercises were performed five times according to the examiner's
instructions. A spinal mouse was used to measure spinal alignment (thoracic kyphosis angle, lumbar lordosis angle, and sacral
slope) before and after exercise in both sitting and standing positions. In addition, we measured finger floor distance (FFD)
before and after exercise. The rope group demonstrated a significant increase in lumbar lordosis and sacral slope both while
sitting and standing following exercise. The non-rope group demonstrated a significant increase in lumbar lordosis and sacral
slope while sitting, but there was no significant difference in all variables while standing. In both groups, there was a significant
difference in FFD before and after exercise. Furthermore, a comparison of the amount of change in FFD, before and after
exercise, showed significantly higher values in the rope group. These results suggest that using a rope during core flexion can
improve spinal alignment during standing.

Key words: spinopelvic alignment, sitting position, lumbar lordosis angle
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