Supplementary Material 1
The details of the post-operative rehabilitation protocol based on McKenzie therapy:
Rehabilitation exercises and in-home exercises were initiated on the second day after surgery post-surgery and continued for a duration of twelve weeks. The prescribed home exercise programme for both groups included stretching, pelvic tilt, and strengthening exercises focused on abdominal and trunk flexion and extension. In the first week, each exercise started with five repetitions per day, progressing to 10-15 repetitions in the following weeks, with each session lasting 45 minutes. The progression of the programme was adjusted according to each patient’s exercise tolerance and performance. Easier exercises were prescribed during the initial period, and the difficulty was increased weekly.  

Weeks 1-4: Focus on passive and active-assisted range of motion (ROM) exercises. Gentle stretching and mobility work are introduced to promote healing without overexertion. Patients were taught the proper technique to maintain and protect a neutral spine position.
Weeks 5-8: Gradual progression to active ROM exercises, including strengthening activities targeting core stability and lumbar support, as well as proprioceptive training. In every session, stretching exercises targeting the back extensors, hip flexors, hamstrings, and Achilles tendons were performed for 10-15 minutes before the main exercises began. The programme included exercises such as quadratus strengthening, abdominal strengthening, bridging with a ball, external abdominal oblique strengthening, single-leg lifts in a crawling position, alternating arm and leg lifts in a crawling position, and squatting with forward stepping.
Weeks 9-12: Emphasis on advanced strengthening, endurance training, and functional activities to prepare for a return to daily life and activities.
Patients in the Clinic group performed these exercises under the supervision of a PT three times a week in the clinic. Patients in the TELE group performed these exercises three times a week under the APP’s instructions and were monitored remotely by their online PT. 
