
 

Chapter D: The Vertebral Column 

Puzzle D1: The Office Worker's Slouch Analysis 

As a physiotherapy student in a corporate health workshop, you're observing a 35-year-old desk 
worker during a posture check. She demonstrates increased thoracic kyphosis, with her head 
protruding forward and lumbar lordosis flattened. Motion capture reveals limited lumbar flexion 
(20° vs. 45° norm) and altered lumbar-pelvic rhythm, where pelvic tilt lags behind spinal motion 
during forward bending. The intervertebral discs appear compressed anteriorly in imaging 
shared, and she mentions mild back stiffness from prolonged sitting. You need to suggest an 
immediate biomechanical cue to improve vertebral alignment without interrupting her workflow, 
focusing on articulations, ligaments, and muscle balance as per Norkin's analysis of vertebral 
stability. 

Options: 

1.​ Cue anterior pelvic tilt to enhance lumbar lordosis, focusing on flexor-extensor muscle 
balance per vertebral stability principles. 

2.​ Suggest shoulder retraction to engage thoracic extensors, prioritizing short-term 
kyphosis reduction. 

3.​ Recommend head retraction to realign cervical vertebrae, addressing forward head 
posture. 

4.​ Advise seat height adjustment for neutral sacral positioning, as a resource-efficient fix. 

Structured Reasoning: 

●​ Accuracy of Biomechanical Principles: Option 1 aligns with Norkin's lumbar-pelvic 
rhythm and vertebral motions, restoring disc load distribution; 3 targets cervical but 
ignores thoracic-lumbar chain. 

●​ Efficiency: 1 is quick verbal cue vs. 4's equipment change. 
●​ Safety: All safe, but 2 risks overactivation of rotators if unbalanced. 
●​ Resources: 1 uses no tools. 
●​ Long-term vs. Short-term Benefits: 1 promotes habitual rhythm over 3's isolated fix. 
●​ Ethical Considerations: 1 empowers self-correction in work setting. Recommended 

Solution: Option 1 – Anterior pelvic tilt cue to synchronize vertebral flexors/extensors, 
aiming for 10° improved flexion. 

Puzzle D2: The Elderly Gardener's Twist Strain 

You're an intern at a senior community center, analyzing an 78-year-old gardener's movement 
while raking leaves. He exhibits restricted thoracic rotation (15° vs. 30° norm), with 
compensatory lumbar over-rotation leading to lateral flexor strain. Vertebral structure review 
notes reduced mobility in thoracic facets due to age-related disc thinning. No acute pain, but he 
reports fatigue after 10 minutes. Suggest a real-time adjustment to vertebral mechanics for safer 



 
task continuation, drawing from Norkin's discussion on rotational stability and developmental 
defects. 

Options: 

1.​ Instruct thoracic isolator hold (arms crossed) to limit lumbar compensation, per rotational 
stability factors. 

2.​ Recommend wider stance for base support, enhancing sacral stability. 
3.​ Cue bilateral raking to balance lateral flexors and rotators across vertebrae. 
4.​ Suggest tool extension to reduce forward bending, accepting minor efficiency loss. 

Structured Reasoning: 

●​ Accuracy: Option 3 applies Norkin's muscle balance (rotators/lateral flexors) to vertebral 
function; 1 isolates but may stiffen. 

●​ Efficiency: 3 integrates into activity vs. 1's preparatory hold. 
●​ Safety: 3 prevents overload on developmental defects like disc thinning. 
●​ Resources: 3 needs no extras. 
●​ Long-term/Short-term: 3 builds sustainable motion patterns. 
●​ Ethical: 3 maintains activity engagement for well-being. Recommended Solution: 

Option 3 – Bilateral raking to distribute vertebral torques, targeting 20% rotation 
symmetry. 

Puzzle D3: The Yoga Practitioner's Backbend Challenge 

As a junior clinician in a yoga class, you observe a 40-year-old practitioner struggling with a 
backbend pose. She shows excessive lumbar extension (50° vs. 30° norm), with limited thoracic 
contribution, leading to anterior disc compression. Ligamentous strain is evident in the iliolumbar 
region, and she complains of lower back tightness. Focus on Norkin's vertebral column 
articulations and factors affecting mobility to propose an immediate cue for balanced extension. 

Options: 

1.​ Cue thoracic extension initiation to distribute motion, per intervertebral disc dynamics. 
2.​ Suggest knee bending to reduce pelvic tilt demand. 
3.​ Recommend arm positioning adjustment for better extensor engagement. 
4.​ Advise prop use under back for passive support. 

Structured Reasoning: 

●​ Accuracy: Option 1 matches Norkin's emphasis on thoracic-lumbar synergy for stability; 
4 is passive but ignores active control. 

●​ Efficiency: 1 is cue-based vs. 4's setup. 
●​ Safety: 1 minimizes disc stress. 
●​ Resources: 1 none needed. 



 
●​ Long-term/Short-term: 1 fosters proper habits. 
●​ Ethical: 1 enhances practice autonomy. Recommended Solution: Option 1 – Thoracic 

cue to even extension, aiming for balanced 40° total. 

Puzzle D4: The Weightlifter's Deadlift Posture 

You're observing a 28-year-old weightlifter during a deadlift in a gym setting. He displays 
flattened lumbar lordosis, with COM shifted anteriorly, increasing shear forces on L4-L5 discs. 
Muscle analysis shows weak erector spinae activation, per Norkin's description of extensors in 
vertebral function. No pain, but form breaks after reps. Suggest a cue to optimize vertebral 
alignment. 

Options: 

1.​ Cue hip hinge with neutral spine to engage extensors, focusing on stability factors. 
2.​ Suggest lighter weight for short-term form correction. 
3.​ Recommend foot positioning change for base widening. 
4.​ Advise belt use for external support. 

Structured Reasoning: 

●​ Accuracy: Option 1 aligns with Norkin's lumbar extensors and stability; 4 externalizes 
but doesn't train. 

●​ Efficiency: 1 immediate. 
●​ Safety: 1 reduces shear. 
●​ Resources: 1 body-only. 
●​ Long-term/Short-term: 1 builds strength. 
●​ Ethical: 1 promotes independence. Recommended Solution: Option 1 – Hip hinge cue 

for neutral vertebral positioning, targeting reduced fatigue. 

Puzzle D5: The Dancer's Arabesque Imbalance 

In a dance studio, you analyze a 22-year-old dancer's arabesque. She exhibits lateral vertebral 
shift, with asymmetric rotator activation leading to scoliosis-like deviation. Norkin's factors 
affecting mobility highlight ligamentous asymmetry. She notes side fatigue. Provide a cue for 
equilibrium restoration. 

Options: 

1.​ Cue core rotation balance to align rotators, per vertebral muscle roles. 
2.​ Suggest mirror feedback for self-correction. 
3.​ Recommend leg height reduction for stability. 
4.​ Advise partner support for practice. 

Structured Reasoning: 



 
●​ Accuracy: Option 1 targets Norkin's rotators and lateral flexors; 3 compromises 

technique. 
●​ Efficiency: 1 integrates into move. 
●​ Safety: 1 prevents strain. 
●​ Resources: 1 none. 
●​ Long-term/Short-term: 1 improves form. 
●​ Ethical: 1 supports artistry. Recommended Solution: Option 1 – Rotation balance cue, 

aiming for symmetric alignment. 

Puzzle D6: The Mechanic's Overhead Reach 

At a workshop, you observe a mechanic reaching overhead, showing cervical hyperextension 
and thoracic flexion, compressing posterior facets. Per Norkin's injury effects, this risks ligament 
strain. No pain, but repetitive. Suggest adjustment for vertebral health. 

Options: 

1.​ Cue neutral cervical positioning to reduce extension, focusing on mobility factors. 
2.​ Suggest step stool for height adjustment. 
3.​ Recommend arm alternation to balance load. 
4.​ Advise stretch breaks. 

Structured Reasoning: 

●​ Accuracy: Option 1 applies Norkin's cervical-thoracic dynamics; 4 treats symptom not 
cause. 

●​ Efficiency: 1 quick. 
●​ Safety: 1 avoids compression. 
●​ Resources: 1 minimal. 
●​ Long-term/Short-term: 1 prevents injury. 
●​ Ethical: 1 fits job demands. Recommended Solution: Option 1 – Neutral cue for 

balanced facets, targeting sustained reach. 

Puzzle D7: The Elderly's Stair Descent 

In a community program, you assess an elderly person's stair descent, with forward trunk lean 
and reduced lumbar extension, per Norkin's developmental defects like osteoporosis. Balance 
wavers. Cue for safer vertebral mechanics. 

Options: 

1.​ Cue upright posture to engage extensors, per stability principles. 
2.​ Suggest handrail use for support. 
3.​ Recommend slower pace. 
4.​ Advise knee flexion emphasis. 



 
Structured Reasoning: 

●​ Accuracy: Option 1 aligns with Norkin's extensors for equilibrium; 2 aids but depends. 
●​ Efficiency: 1 instant. 
●​ Safety: 1 reduces fall risk. 
●​ Resources: 1 none. 
●​ Long-term/Short-term: 1 builds confidence. 
●​ Ethical: 1 promotes mobility. Recommended Solution: Option 1 – Upright cue for 

vertebral balance, aiming for stable descent. 

Puzzle D8: The Runner's Spinal Impact 

Observing a runner on a treadmill, you note excessive vertebral compression from poor shock 
absorption, with lumbar rotators fatigued. Norkin's disc and ligament discussion indicates risk. 
Suggest cue for impact reduction. 

Options: 

1.​ Cue midfoot strike to distribute forces, per vertebral function. 
2.​ Suggest shoe change for cushioning. 
3.​ Recommend speed reduction. 
4.​ Advise core strengthening drill. 

Structured Reasoning: 

●​ Accuracy: Option 1 matches Norkin's impact on discs; 2 external. 
●​ Efficiency: 1 during run. 
●​ Safety: 1 minimizes compression. 
●​ Resources: 1 body-focused. 
●​ Long-term/Short-term: 1 improves gait. 
●​ Ethical: 1 enhances performance. Recommended Solution: Option 1 – Midfoot cue for 

vertebral protection, targeting less fatigue. 

Puzzle D9: The Child's Backpack Posture 

In a school health check, you see a child with heavy backpack causing thoracic flexion and 
lumbar compensation. Norkin's mobility factors show ligament strain. Cue for better vertebral 
alignment. 

Options: 

1.​ Cue backpack adjustment to mid-back, focusing on extensor balance. 
2.​ Suggest lighter load. 
3.​ Recommend shoulder strap tightening. 
4.​ Advise frequent breaks. 



 
Structured Reasoning: 

●​ Accuracy: Option 1 aligns with Norkin's posture effects; 2 avoids issue. 
●​ Efficiency: 1 simple. 
●​ Safety: 1 prevents strain. 
●​ Resources: 1 immediate. 
●​ Long-term/Short-term: 1 teaches habit. 
●​ Ethical: 1 child-friendly. Recommended Solution: Option 1 – Adjustment cue for 

balanced vertebrae, aiming for upright posture. 

Puzzle D10: The Office Chair Lean 

Analyzing an office worker leaning in chair, you note sacral tilt altering lumbar curve, per 
Norkin's pelvic rhythm. Disc pressure increases. Suggest cue for correction. 

Options: 

1.​ Cue sacral neutral to restore lordosis, per stability. 
2.​ Suggest lumbar cushion. 
3.​ Recommend standing desk intervals. 
4.​ Advise backrest use. 

Structured Reasoning: 

●​ Accuracy: Option 1 targets Norkin's rhythm; 2 passive. 
●​ Efficiency: 1 verbal. 
●​ Safety: 1 reduces pressure. 
●​ Resources: 1 none. 
●​ Long-term/Short-term: 1 habitual. 
●​ Ethical: 1 empowers. Recommended Solution: Option 1 – Neutral cue for vertebral 

equilibrium, targeting comfort. 

 


	Chapter D: The Vertebral Column 
	Puzzle D1: The Office Worker's Slouch Analysis 
	Puzzle D2: The Elderly Gardener's Twist Strain 
	Puzzle D3: The Yoga Practitioner's Backbend Challenge 
	Puzzle D4: The Weightlifter's Deadlift Posture 
	Puzzle D5: The Dancer's Arabesque Imbalance 
	Puzzle D6: The Mechanic's Overhead Reach 
	Puzzle D7: The Elderly's Stair Descent 
	Puzzle D8: The Runner's Spinal Impact 
	Puzzle D9: The Child's Backpack Posture 
	Puzzle D10: The Office Chair Lean 


