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Introduction
Exercise-based conservative care can improve patient-reported outcomes in adult
spinal deformity (ASD), but the mechanisms linking exercise participation to
disability improvement are unclear. We tested whether psychological status
mediates the association between participation and disability, whether this
pathway differs by program phase, and whether thoracolumbar flexibility is
associated with heterogeneity in this pathway.
Materials and Methods
This multicenter prospective cohort study enrolled adults aged 50–80 years with
chronic low back pain and standing sagittal malalignment at 13 institutions.
Participants performed a structured home-based program with weekly
physiotherapist support in months 0–3 and self-management thereafter.
Participation was assessed at 3, 6, and 12 months using a 3-level ordinal
frequency scale. Disability was measured by the Oswestry Disability Index (ODI),
and psychological status by the SRS-22r mental domain. Two prespecified
mediation models were estimated using structural equation modeling adjusted for
age, sex, baseline ODI, and baseline SRS-22r mental score: Model A (0–3-month
participation → 3-month mental → 6-month ODI) and Model B (3–6-month
participation → 6-month mental → 6-month ODI) (Fig.1). Model B was also applied
with 12-month ODI as the outcome. Exploratory analyses stratified participants by
thoracolumbar flexibility using the standing–supine thoracolumbar kyphosis (TLK)
difference (10° cutoff).
Results
Of 144 recruited participants, 130 initiated the intervention; the 6-month analytic
cohort included 98 (mean age 73.0 years; 84.7% female). In Model A, participation
was associated with 3-month mental score (path a: β=0.22; 95% CI 0.01–0.42),
but the 3-month mental score was not associated with 6-month ODI (path b:
β=0.4; 95% CI −3.59–4.37); the indirect effect was not supported (β=0.09; 95%
CI −0.79–0.97). In Model B, participation was associated with 6-month mental
score (path a: β=0.30; 95% CI 0.12–0.47), and 6-month mental score was
associated with lower 6-month ODI (path b: β=−7.95; 95% CI −11.28 to −4.63);
the indirect effect was significant (β=−2.34; 95% CI −4.05 to −0.63). The indirect
effect remained significant when 12-month ODI was used as the outcome. In
exploratory ΔTLK-stratified analyses, the participation–mental association was
evident in the flexible group but not in the limited-flexibility group (Fig.2).
Conclusion
Participation in a structured home-based exercise program was associated with
lower disability predominantly through psychological status at 6 months, and this
pattern was preserved when 12-month ODI was used as the outcome. Exploratory
findings suggest that thoracolumbar flexibility may be related to heterogeneity in
the participation-to-psychological pathway. These findings highlight the
importance of sustaining participation beyond the supervised phase and monitoring
psychological status during later care.




