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Abstract
Background. Chronic low back pain is more prevalent and disabling in post-menopausal women. Oestrogen withdrawal may
compromise sacroiliac joint (SH) force closure and lumbar extensor endurance. This study compared two clinically targeted
kinesio taping applications.
Objective. To compare SlJ-stability with paraspinal-stability taping, each added to identical manual therapy, in post-menopausal
women with chronic non-specific low back pain.
Methods. In this parallel-group randomised controlled trial, 76 post-menopausal women aged 50—60 years with low back pain
for 23 months were allocated 1:1 using concealed allocation. Outcome assessor and analyst were blinded. Both groups received
six weeks of identical manual therapy, motor-control retraining and home exercise, with 2—3 sessions/week. Group A received
SlJ/pelvic taping; Group B received longitudinal lumbar-paraspinal taping. Primary outcome was the Oswestry Disability Index
(ODI); secondary outcomes were Numerical Pain Rating Scale (NPRS), Active Straight Leg Raise (ASLR), and Biering-Sgrensen
trunk extensor endurance. Between-group change was analysed with independent t-tests and ANCOVA adjusted for baseline.
Results. All 76 participants completed the trial. Both groups improved in all outcomes (p<0.001). Group A improved more in
ODI (between-group difference in change -6.24 points, 95% Cl -7.17 to -5.30), NPRS (-1.00, -1.23 to -0.77), and ASLR (-0.50,
-0.66 to -0.34), all p<0.001. Group B improved more in trunk extensor endurance (5.92 s, 4.40 to 7.44; p<0.001). ANCOVA and
non-parametric sensitivity analyses agreed. Only mild, transient skin irritation was reported.
Conclusion. Both strategies improved outcomes, but the application site was associated with a different pattern of benefit:
pelvic taping produced greater gains in disability, pain and load transfer, whereas paraspinal taping produced greater gains in
extensor endurance.
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1. Introduction

Low back pain is a major contributor to disability worldwide, with prevalence in women exceeding that in age-
matched men and increasing after the menopausal transition [1-3]. Menopause-related oestrogen withdrawal
is associated with changes in collagen turnover, muscle mass, ligamentous stiffness, proprioception and pain
modulation [4-6]. Post-menopausal women may consequently experience greater lumbar degeneration,
vertebral fracture risk and persistent symptoms [7-9].

The lumbopelvic region transfers load between the trunk and lower limbs through passive restraints, active
muscular compression and neural control. Sl stability depends substantially on force closure from
surrounding muscles and fascial slings, whereas lumbar segmental control relies on deep paraspinal muscles,
particularly multifidus [10,11]. Reduced pelvic ligamentous stiffness and lumbar extensor atrophy may coexist
after menopause [12-14].

Manual therapy can reduce pain and stiffness and facilitate motor-control retraining [15]. Kinesio taping is
frequently used as an adjunct because elastic tape may alter cutaneous afferent input and muscle activation
while permitting movement. Evidence in chronic low back pain is inconsistent: meta-analyses report small
short-term effects [16,17], while several trials found no advantage over sham taping or exercise/manual
therapy alone [18-20]. Other trials reported functional or mobility benefits and suggested that targeted
applications may outperform generic lumbar applications [21-23].

Most previous studies compare taping with sham or usual care rather than directly comparing different taping
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applications. The present trial therefore compared SlJ-stability taping, mtended to augment pelvic force
closure, with paraspinal-stability taping, intended to facilitate lumbar extensor control while keeping manual-——
therapy and exercise identical. The hypothesis was that the pelvic application would produce greater
improvement in disability, pain and lumbopelvic load transfer. S

2. Methods

2.1 Design and setting

This prospective, parallel-group, two-arm randomised controlled trial used a 1:1 allocation ratio and pre-
test/post-test assessment. Participants were recruited from the physiotherapy outpatient department of the
Institute of Applied Medicines and Research, Ghaziabad, and affiliated clinical centres, between [start date]
and [end date]. Reporting followed CONSORT 2010 [25]. The trial was prospectively registered with the
Clinical Trials Registry—India ([registration number]).

2.2 Ethical approval

The study was approved by the Institutional Ethics Committee of the Institute of Applied Medicines and
Research ([reference number], [date]) and conducted according to the Declaration of Helsinki. Written
informed consent was obtained from all participants.

2.3 Participants

Eligible participants were post-menopausal women aged 50-60 years, defined as 212 consecutive months of
amenorrhoea or surgical menopause, with non-specific pain between the costal margins and gluteal folds for
>3 months, mild-to-moderate pain/disability, willingness to attend supervised sessions, and informed consent.
Exclusion criteria were specific spinal pathology, progressive neurological deficit, recent/planned lumbar
surgery, severe osteoporosis, skin allergy or open wounds at the taping site, recent spinal injection or
physiotherapy, and cognitive/communication impairment preventing participation. Eligible women were
recruited consecutively until the target sample was reached.

2.4 Randomisation and blinding

After baseline assessment, a computer-generated sequence was used. Allocation was concealed in
sequentially numbered, sealed, opaque envelopes prepared by an independent person. The outcome assessor
and data analyst remained blinded. Participants and treating therapists could not be blinded because the
applications were visibly different.

2.5 Interventions

Both groups received six weeks of 2-3 supervised sessions/week, 30-45 minutes/session. Each session
included a brief pain/function/skin check, 10 minutes of moist heat to the lumbosacral region, identical
manual therapy (lumbar and gluteal soft-tissue mobilisation followed by graded lumbar/SlJ mobilisation), and
a common home programme of spinal mobility, deep abdominal and multifidus activation, and functional
retraining. Participants were asked to avoid additional back-specific treatment and keep medication use stable
unless clinically indicated.

2.6 Taping procedures

Group A (Sl stability): elastic therapeutic tape was applied over the SlJ/pelvic girdle to augment pelvic force
closure and load transfer, targeting posterior oblique and lateral sling systems. Anchors were applied without
tension and working segments with light-to-moderate tension. Motor-control training emphasised pelvic
stability, deep abdominal activation and coordinated multifidus engagement.

Group B (paraspinal stability): tape was applied longitudinally along the lumbar paraspinals from the sacral
base toward the lower thoracic region to facilitate segmental spinal control and extensor endurance. Anchors
were tension-free and the working portion used light-to-moderate tension along muscle fibres. Training
emphasised neutral-spine control, controlled trunk movement and progressive extensor endurance.

Tape was renewed every 3-5 days or earlier if compromised; skin was inspected at every visit. Adherence was
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monitored using attendance records and therapist checklists.

2.7 Outcome measures

Primary outcome: Oswestry Disability Index (ODI), a 10-item measure expressed as a p"er\_c_entage; higher
scores indicate greater disability [26]. Secondary outcomes were NPRS (0—10), ASLR scored 0-5 with higher
scores indicating impaired load transfer [11], and Biering-Sgrensen trunk extensor endurance, recorded in
seconds [27]. Outcomes were assessed at baseline and six weeks by the same blinded assessor.

2.8 Sample size

For the primary outcome, assuming a=0.05, 80% power and a standardised effect size of 0.70, 32
participants/group were required. Allowing approximately 15% attrition produced a target of 38/group (total
76).

2.9 Statistical analysis

Continuous variables were summarised as meanzSD and categorical variables as counts/percentages.
Shapiro—Wilk and residual inspection assessed distributional assumptions; Levene’s test assessed variance
homogeneity. Baseline comparability used independent t-tests. Within-group change used paired t-tests with
95% Cls and standardised mean change. Between-group differences in change used independent t-tests with
95% Cls and Cohen’s d, supplemented by ANCOVA adjusting for baseline. Mann—Whitney U tests with rank-
biserial correlation were used for sensitivity analyses. Where change variance was zero, Wilcoxon signed-rank
testing was used. Tests were two-sided with p<0.05. Analysis followed intention-to-treat; because there were
no losses to follow-up, this equalled the per-protocol analysis.

3. Results

3.1 Participant flow and baseline characteristics

Seventy-six post-menopausal women were randomised, 38 to each group, and all completed the six-week
programme. All 76 provided complete outcome data. Mean age was 60.5+6.2 years in Group A and 58.617.3
years in Group B; mean BMI was 25.0 and 25.4 kg/m?, respectively. Groups did not differ significantly on
demographic, anthropometric or baseline clinical variables (all p>0.05).

Table 1. Baseline demographic, anthropometric and clinical characteristics. Values are meanxSD. Group A = SlJ-
stability taping; Group B = paraspinal-stability taping.

Variable Group A (n=38) Group B (n=38) p

Age (years) 60.5316.22 58.55+7.33 0.210
Height (cm) 157.76+6.43 157.87+5.72 0.940
Weight (kg) 61.89+7.97 63.00+7.61 0.538
BMI (kg/m?) 24.99+3.89 25.43+3.97 0.629
Pain duration (months) 13.76%5.53 15.08+5.04 0.282
ODI (%) 49.50+3.72 48.00+4.33 0.109
NPRS 7.2910.87 7.051£0.80 0.221
ASLR (0-5) 2.47+0.51 2.45+0.50 0.821
Biering-Sgrensen (s) 54.47+6.19 56.5316.54 0.164

3.2 Within-group change

Both groups showed statistically significant improvement in every outcome (p<0.001). Group A ODI decreased
by 18.71 points, NPRS by 3.47 points, ASLR by 1.50 points, and endurance increased by 19.58 s. Group B ODI
decreased by 12.47 points, NPRS by 2.47 points, ASLR by 1.00 point, and endurance increased by 25.50 s. All
participants achieved at least a 10-point ODI improvement and >2-point NPRS reduction. In Group B, all
participants improved by exactly one ASLR point; therefore the paired t statistic was not estimable and
Wilcoxon testing was used (p<0.001).
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Table 2. Within-group changes. All reported within-group tests were p<0.00i'; ~.

Grou A: Grou “B: —
Outcome baselri,ne—)G wk Change baseI?ne—)G wk > .\__..(‘Zhange
ODI (%) 49.50->30.79 -18.71 48.00->35.53 —i2~.47
NPRS 7.29->3.82 -3.47 7.05->4.58 -2.47
ASLR 2.47-0.97 -1.50 2.45-51.45 -1.00
Endurance (s) 54.47-74.05 +19.58 56.53-582.03 +25.50

3.3 Between-group comparison

Group A improved more in ODI (difference in change —6.24 points; 95% Cl -7.17 to -5.30), NPRS (-1.00; -1.23
to -0.77) and ASLR (-0.50; -0.66 to -0.34), all p<0.001. Group B improved more in trunk extensor endurance
(Group A minus Group B -5.92 s; 95% Cl —7.44 to -4.40; p<0.001).

Table 3. Between-group comparison of change scores. Difference = Group A minus Group B.

- i 0,
Outcome Group A change | Group B change zle)tween group difference (95% p
ODI (%) ~18.71%2.26 ~12.47+1.80 ~6.24 (-7.17 to -5.30) <0.001
NPRS ~3.47+0.51 —2.47%0.51 ~1.00 (-1.23 to -0.77) <0.001
ASLR ~1.5040.51 ~1.00£0.00 ~0.50 (-0.66 to -0.34) <0.001
(Esr;d”rance +19.5843.28 +25.50+3.38 -5.92 (-7.44 to —4.40) <0.001

3.4 Adjusted and sensitivity analyses

Post-intervention comparisons and ANCOVA adjusting for baseline gave the same direction and similar
magnitude of between-group effects. Non-parametric sensitivity analyses also agreed with the primary
analysis.

Table 4. Six-week values: unadjusted and baseline-adjusted between-group differences (Group A minus

Group B).
Outcome Unadjusted difference p Baseline-adjusted difference p
ODI (%) -4.74 (-6.90 to -2.57) <0.001 -6.33 (-7.28 to -5.38) <0.001
NPRS -0.76 (-1.22 to -0.30) 0.001 -1.01(-1.24 to -0.78) <0.001
ASLR -0.47 (-0.75 to -0.20) <0.001 -0.50 (-0.66 to -0.33) <0.001
(Esr;d”rance ~7.97 (-11.31 to -4.64) <0.001 | -5.88(-7.43 to -4.33) <0.001

Table 5. Non-parametric sensitivity analysis. IQR=interquartile range; U=Mann-Whitney statistic; r=rank-biserial
correlation.

Group A median change Group B median change
Outcome (IQR) (IQR) U p r
oDl -19.0 (-21.0 to -17.0) -12.5(-13.8 to -11.0) 22.0 <0.001 0.97
NPRS -3.0(-4.0 to -3.0) -2.0(-3.0to -2.0) 180.0 <0.001 0.75
ASLR -1.5(-2.0to -1.0) -1.0(-1.0to -1.0) 361.0 <0.001 0.50
Endurance | 20.0 (16.2 to 22.0) 25.0 (22.2 t0 29.0) 171.5 <0.001 0.76

3.5 Adverse events

No serious adverse events were recorded. The source manuscript reports mild, transient skin irritation
beneath the tape but leaves the number of affected participants as [Insert number]. No participant reported

symptom exacerbation following manual therapy.

4, Discussion
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4.1 Principal findings B
Both taping applications, when added to identical manual therapy and exercise-,"‘im_proved disﬁbility, pain, -
lumbopelvic load transfer and extensor endurance over six weeks. The pattern of benefit-differed: SlJ-stability
taping produced greater improvement in ODI, NPRS and ASLR, whereas paraspinal-stability-taping produced
greater improvement in trunk extensor endurance. Thus, the interventions were not interchangeable across
outcomes.

4.2 Interpretation

The findings are consistent with the proposed biomechanical rationale. Pelvic taping is intended to augment
Sl) force closure through compressive input involving posterior oblique and lateral sling systems. In a
population in whom pelvic passive restraint may be reduced, improved load transfer could explain the greater
ASLR response [11]. Paraspinal taping is applied along the lumbar extensors and may facilitate activation
through cutaneous afferent input; the larger endurance gain in the paraspinal group is consistent with that
target.

Both groups nevertheless improved substantially across domains, which is expected because manual therapy,
motor-control retraining and home exercise were identical. The taping application may therefore have
modified the distribution of benefit rather than generated the entire improvement.

Participants and therapists were unblinded, so expectation effects cannot be excluded. In addition, without a
sham-taping or no-taping arm, the study cannot isolate the specific contribution of tape from the effect of the
accompanying exercise emphasis.

4.3 Comparison with existing literature

The finding that application site may influence outcome is consistent with studies suggesting benefits from
targeted rather than generic applications [22,23]. The present study directly compared two mechanistically
distinct applications in a post-menopausal population. The large within-group improvements are greater than
effects commonly reported in meta-analyses [16,17] and should be interpreted in light of the active
comparator and the intensive six-week package of manual therapy, supervised motor-control training, home
exercise and taping [18-20]. Independent replication is warranted.

4.4 Clinical implications

If replicated, the results support selecting the taping application according to the dominant impairment rather
than applying one technique uniformly. A pelvic application may be considered when disability and single-limb
loading difficulty are prominent, whereas a paraspinal application may be considered when sustained or
repetitive trunk-extension endurance is the principal deficit. The complementary pattern also raises the
possibility of reassessment and changing the application as the dominant impairment changes; this requires
formal evaluation.

4.5 Strengths and limitations

Strengths include random allocation with concealed sequence, blinded outcome assessment, identical co-
interventions in both arms, complete follow-up, and validated outcome measures with a predefined primary
endpoint.

Limitations include the absence of a sham-taping or manual-therapy-only arm, preventing isolation of the
tape-specific effect; inability to blind participants and therapists; six-week follow-up only; clinical rather than
instrumented outcomes; single-centre/consecutive recruitment; menopausal status established by history
without hormonal assay; and no recording of bone mineral density or menopausal hormone therapy. The
unusually large effect estimates and low variability also warrant independent replication in larger multicentre
samples.

5. Conclusion

SlJ-stability and paraspinal-stability kinesio taping, each combined with manual therapy and exercise, were
associated with improvements in pain, disability, lumbopelvic load transfer and extensor endurance in post-
menopausal women with chronic low back pain over six weeks. Pelvic taping produced greater gains in
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disability, pain and load transfer, while paraspinal taping produced greater galns in trunkextensor endurance.

Confirmation in sham-controlled trials with longer follow-up is required. —
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