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ABSTRACT 

Chronic lower back pain (CLBP) is a common problem in older adults and is a cause of significant 

disability in this population.  Multiple treatment modalities exist for the treatment of CLBP but there is 

not one definitive intervention that has proven superiority over all other interventions. Spinal stenosis is 

a common complication of CLBP in older adults and although it is commonly diagnosed there are 

questions as to whether it is the principal pathology. This grand rounds presentation explores the 

management of chronic lower back pain in an older adult. The management strategies are presented 

from the perspectives of a chiropractor, a physiatrist, a geriatrician and a nurse.  The management 

strategies presented will exemplify the varied approaches but is designed to give the clinician a broader 

view of the management of CLBP in older adults.  

http://www.tihcij.com/Articles/Chronic-Lower-Back-Pain-with-Stenosis-in-an-Older-Adult-Male.aspx?id=0000236
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GRAND ROUNDS 

Lumbar spinal stenosis in an older adult male  

A 75 year old male presents with a history of chronic lower back pain and leg pain. The patient has a 

history of working as a heavy laborer for 40 years. He had some pain while working although he was 

never treated during that time. He has developed worsening pain over the past three years. He reports 

that he initially presented to his family physician who prescribed Tylenol, which was only mildly 

palliative. Due to persistence of the pain the patient underwent plain films of the lumbar spine, which 

revealed a grade 1 degenerative spondylolisthesis of L5 on S1 and moderate degenerative changes 

throughout the lumbar spine.  He subsequently underwent stress views of the lumbar spine which were 

negative for instability.  Magnetic resonance imaging (MRI) of the lumbar spine revealed moderate 

spinal stenosis at L3/4, L4/5 and L5/S1. The stenosis was secondary to both posterior osteophytosis and 

posterior element hypertrophy (facet and ligamentum flavum). 

 

The patient reports that his lower back pain is a "dull constant ache" which becomes more intense with 

prolonged ambulation. His legs also feel "heavy" when walking greater than 50 yards and he gets some 

cramping in the calves with ambulation.  He reports that he can sit and lie without discomfort and 

denies that the pain disturbs his sleep. Palliative factors include recumbence and ambulating with the 

aid of a four wheel walker.  He reports that he has been more "clumsy" lately, but he denies any 

traumatic falls. He denies recent change in bowel or bladder function, although he does have a history 

of benign prostatic hypertrophy.  He reports occasional constipation, but no recent changes. His past 

medical history includes: hypertension, benign prostatic hypertrophy, type II diabetes, and coronary 

artery disease. His medications include: lisinopril, metformin and clopidogrel. His past surgical history 

includes: Right Inguinal herniorrhaphy and two angioplasty procedures with stent placement. He has no 

history of significant trauma, although he does have a history of heavy physical labor. He is married 

(spouse still living). He has a 30 pack year history of smoking (quit 5 years ago) and drinks 1 beer daily. 

 

His physical exam reveals a well-developed, well-nourished, 69-inch, 196-pound, white male in no 

apparent distress.  He rises from a chair with a mild amount of discomfort and he has a stable and 

coordinated gait. Lumbar spine range of motion shows flexion to be 70 degrees if taking into account hip 

and thoracolumbar motion, however Schober’s test revealed less than one centimeter of motion in the 
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lumbar spine qualifying as "severe restriction of lumbar flexion".  Lumbar spine extension is 0 degrees.  

Right and left lateral flexion are both restricted at 0 degrees.  All of these maneuvers create local 

lumbosacral junction pain without radiation into the lower extremity.  Upon repeated end-range load 

testing the patient exhibited improved functional movement with flexion.  Seated straight-leg raise was 

provocative in the left at 90 degrees for local low back pain and then the right at 90 degrees for 

hamstring tightness but does not create any focal radicular symptoms into the lower extremity.  Supine 

straight-leg raise and well leg raise are both provocative at 70 degrees for hamstring tightness and low 

back pain with no focal radicular symptoms into the lower extremity.  FABER test is provocative 

bilaterally for lower back pain, but no groin pain or hip pain. 

  

NEUROLOGIC: Upper extremity reflexes are:  1+ bilaterally for biceps, brachioradialis and triceps.Upper 

extremity dermatome testing is symmetrical to pinprick. Muscle strength for deltoid, brachioradialis, 

wrist flexors and extensors, finger flexors and interossei are 5/5 bilateral.  Lower extremity reflexes are 

2+ bilaterally for patellar and 1+ bilaterally for achilles.  Dermatome testing is symmetrical to pinprick 

and lower extremity strength demonstrates 5/5 strength bilateral for quadriceps, extensor hallicus 

longus, tibialis anterior and plantar flexors.  

Introduction 

Americans are living longer and many cope with a host of chronic health conditions that directly impact 

daily function and quality of life.1 Previous studies have shown that 88% of people aged 65 and older 

have one or more chronic conditions and that more than 75% of all US health expenditures are related 

to treatment of chronic conditions.1 Furthermore, epidemiological data suggest that between 2010 and 

2030, the size of the 65+ population will increase more than 70%. 2 Lower back pain is a significant 

health problem in the older adult population. 3 A U.S. national survey of physician visits among patients 

aged 75 and older revealed that back pain is the third most frequently reported symptom in general and 

the most commonly reported musculoskeletal symptom.4  Unmanaged lower back pain may contribute 

to depression, functional disability, compromised quality of life and increased analgesic medication 

usage.4  Thus, the identification of safe and effective interventions for chronic lower back pain in older 

people is critical in view of its high prevalence, negative impact on quality of life and the treatment risks 

associated with chronic medication use.5 
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Lumbar spinal stenosis (LSS) is a disorder that primarily affects older patients.6  With advances in 

noninvasive imaging modalities such as computed tomography (CT) and MRI, spinal stenosis is identified 

more often in this population and is now the most frequent cause for spinal surgery in patients older 

than 65 years.7  Neurogenic claudication is the most common disabling symptom of LSS.6  A patient with 

neurogenic claudication develops pain or cramping in the back and lower limbs some time after starting 

to walk or with prolonged standing, with this pain steadily increasing to the point at which the person 

must stop walking or change position.  Thus, neurogenic claudication secondary to LSS severely limits 

the walking ability of the affected individual. 

 

Current treatment options for LSS range from less invasive options such as manual therapies and 

medications to more invasive options including spinal injections, minimally invasive surgical procedures 

and other more complex surgical procedures.6-9  Recent trials have reported improvement with surgical 

intervention.10 However, Level I evidence that directly compares the effectiveness of surgical and 

nonsurgical treatments for LSS is lacking and significant controversy exists concerning the preferred 

treatment of this condition, particularly when it is complicated by such symptoms as neurogenic 

claudication. 11 The purpose of this Grand Rounds is to present multidisciplinary views on the treatment 

of LSS in an older male patient from the perspectives of a chiropractor, a geriatrician, a physiatrist, and a 

gerontological nurse. Although the views differ, it is helpful for the clinician to hear from different 

clinical specialties to aid in the decision of the best treatment option for a patient suffering from chronic 

lower back pain that may or may not be related symptomatic lumbar spinal stenosis. 

 

DISCUSSANT 1: 

Chiropractic Management:  Paul Dougherty, DC 

ASSESSMENT:  Chronic lower back pain combined with lumbar spinal stenosis with neurogenic 

claudication. 

 

PLAN:  In this case I would recommend the patient undergo a clinical trial of lumbar flexion distraction 

therapy, neural mobilization and spinal mobilization. I would treat the patient 1-2 times per week for 
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three to four weeks, re-evaluating range of motion and also assessing functional status (walking 

distance) on each treatment.  I would also prescribe home flexion exercises to be performed two times 

per day. 

 

DISCUSSION:  While the pathophysiology of neurogenic claudication remains somewhat controversial, 

some research suggests that elevated intraspinal pressure as a result of central and/or lateral canal 

encroachment leads to diminished cerebrospinal fluid (CSF) flow and arterial and venous blood flow.12,13  

This causes a hypometabolic state in the nerve root.  It also results in periradicular fibrosis14,15 and 

decreased nerve root mobility.15  This then leads to increased mechanosensitivity of the nerve root.16  

The combination of CSF and venous stasis, arterial insufficiency and impaired nerve root mobility is 

thought to cause neurogenic claudication for two reasons.  First, walking places increased metabolic 

demand on the nerve root and, second, nerve roots normally “glide” back and forth within the lateral 

canal with movements of the lower extremities, and periradicular fibrosis interferes with this gliding, 

causing traction on the nerve root.17 The use of lumbar flexion distraction therapy and neural 

mobilization theoretically addresses this underlying pathophysiology.9,18 A previous cohort study found 

clinically meaningful change in symptomatic lumbar spinal stenosis following the application of this 

treatment protocol.9  Lumbar flexion distraction therapy utilizing a specialized table that creates 

segmental distraction and mobilization, combined with “neural mobilization which improves neural 

mobility and mechanosensitivity of nerve roots.9.18 

 

There have been no randomized controlled trials specifically evaluating spinal manipulation versus 

another treatment modality in patients with spinal stenosis.  However, the two large trials which did 

evaluate surgical versus non-operative care in spinal stenosis both allowed for patients to undergo 

spinal manipulative therapy as part of “non-operative” care.10,19 Although in both of these trials the 

surgically treated patients showed superior long term outcomes compared to the “non-operative” arm, 

there is a criticism that the “non-operative” arm was not systematically defined. Therefore, it is a 

reasonable treatment option for patients to consider undergoing a course of manual therapy, which 

may include the above treatment plan, prior to considering more invasive treatment options. However, 

there is a need to systematically evaluate through RCT’s the comparison of manual interventions to 

surgery for spinal stenosis. 
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DISCUSSANT 2: 

Geriatrician: Debra Weiner, MD 

ASSESSMENT:  1) Mobility Impairment, 2) Low Back Pain (LBP), 3) Leg Pain 

  

PLAN:  1) I would like to determine if there are conditions other than lumbar spinal stenosis that are 

contributing to this patient’s symptoms.  Other conditions that commonly contribute to pain and 

mobility limitation in older adults and that should be evaluated in this patient include cognitive 

impairment, depression, anxiety, maladaptive pain coping skills, low self-efficacy, fear-avoidance 

behaviors, fibromyalgia syndrome, myofascial pain (e.g., of the piriformis), sacroiliac joint syndrome 

(suggested by the results of FABER’s test) and iliotibial band pain. 2) Once all of the contributors to his 

pain and mobility limitation have been ascertained, I would embark on stepped-care treatment of each. 

  

DISCUSSION:  Treatment-prescribing for the patient presented should start with identifying the patient’s 

treatment expectations so that patient-centered care can be prescribed and any misconceptions 

clarified.  The older adult with LBP and leg pain typically has multiple contributing conditions.20 Relying 

on imaging alone to prescribe treatment may result in suboptimal outcomes.  Research has shown that 

as many as one in five older adults without LBP or neurogenic claudication have moderate to severe 

central canal stenosis of the lumbar spine.21 Imaging-identified anatomical stenosis, therefore, may be 

necessary but not sufficient to cause pain and disability.  It also has been demonstrated that surgical 

treatment designed to eliminate stenosis results in only modest reduction of pain, with on average 

~17% reduction in leg pain and ~14% reduction in back pain.22   

  

A key principle of aging is that “Presentation of a new disease depends on the organ system made most 

vulnerable by previous changes, and, because the most vulnerable organ system (‘weakest link’) often 

differs from the one newly diseased, presentation is often atypical.”23  A familiar example is that of 

delirium (i.e., acute confusion) in the hospitalized older adults.  In these patients, the brain is the 

weakest link, but most commonly treatment involves removing the offending medication or treating an 

infection.24  Similarly, for the older adult with LBP and/or spinal stenosis, it behooves the practitioner, 

through comprehensive history and physical examination, to identify all potential contributors to pain 

and disability before zeroing in on the lumbar spine.  That is, in older adults with LBP, the lumbar spine 
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should be considered the weakest link or one of multiple treatment targets rather than the sole 

treatment target.  This conceptualization is consistent with pain physiology.  Pain is a complex 

physiological process contributed by peripheral nociceptive stimuli and interpretation of those stimuli by 

the brain.  In older adults with LBP, factors outside of the lumbar skeleton that alter spinal biomechanics 

such as hip osteoarthritis and leg length discrepancy (e.g., following joint replacement) may drive 

nociception.  Factors that alter perception of nociceptive stimuli (i.e., top down inhibition) such as 

fibromyalgia syndrome, cognitive impairment, anxiety and depression also may contribute to pain and 

pain-associated disability.    

  

Oral analgesics are fraught with numerous potential deleterious effects in older adults including death.  

Well-substantiated adverse effects associated with non-steroidal anti-inflammatory drugs (NSAIDs) 

include fatal painless gastrointestinal bleeding, renal failure, congestive heart failure, exacerbation of 

hypertension, myocardial infarction and stroke.25-35Opioids can cause delirium, hip fractures and 

possibly sleep-disordered breathing.36-40  A comprehensive approach to the older adult with LBP and 

mobility limitation is, therefore, mandatory. For example, in the older adult with LBP and depression, 

treatment of the depression may significantly improve function and avoid the need for oral analgesics.  

For the older adult with fibromyalgia, treatment should include aerobic exercise if possible, cognitive 

behavioral therapy and perhaps one of several medications that are FDA approved for the treatment of 

this disorder (i.e., duloxetine, pregabalin, milnacipran).  Once all of the underlying etiologies of the older 

adults pain and difficulty functioning have been comprehensively identified, the practitioner is prepared 

to develop a treatment plan that will optimize the benefit to risk ratio. 

 

DISCUSSANT 3: 

Physiatrist: Clifford Everett, MD 

ASSESSMENT:  Lumbar spinal stenosis likely foraminal greater than central narrowing with neurogenic 

claudication, spondylolisthesis, low back pain  

 

PLAN:  I would initially begin with a flexion to neutral biased physical therapy program with isometric 
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core strengthening.  Focus should be paid to producing increased flexibility within the hip flexors and 

hamstrings as well to free the pelvis from this prefixed extension position common in this situation.  A 

prescription level NSAID would be an addition to his medication program taking into account his 

diabetes and hypertension.  If no change clearly determining his chief issue will allow consideration of 

injection options.  An epidural injection, either interlaminar or transforaminal can be helpful for specific 

areas of spinal stenosis but are not effective in back pain alone.41  His spondylolisthesis level can play a 

role with microinstability and the facet arthropathy that is likely present also may play a role in this 

issue.  Pursuing medial branch blocks diagnostically can be helpful in this regard.42 All of this requires 

that the patient has a clear description of their primary pain complaint prior to initiating injections so 

appropriate endpoints are agreed upon. 

 

DISCUSSION:  Neurogenic claudication as described above is a mixture of compressive mechanical 

factors and inflammatory factors.  The inflammatory factors can be pursued through medications either 

oral or injected.  These mechanical factors can be addressed through active exercise in some cases but 

ultimately may require elective surgery for relief.  The SPORT trial outcomes were superior for surgery 

over conservative care in patients with spinal stenosis and spondylolisthesis.10 Criticism of the 

conservative care arm as not being standardized within this trial and in some cases non-existent has left 

the best treatment option in an individual patient a personal question. A clear discussion of the options 

and shared decision making is imperative. 

 

DISCUSSANT 4: 

Nursing: Stacie Salsbury Lyons, PhD, RN 

ASSESSMENT:  Chronic Pain, Risk for Falls, Activity Intolerance  

  

PLAN:  While interventions recommended by the interdisciplinary healthcare team may offer pain relief 

and lead to improved physical function, chronic pain management plans also must account for individual 

preferences and treatment goals.43 Together, this gentleman and I would discuss his most salient 

concerns about his health status, identify his beliefs about pain, and determine the impact of chronic 
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pain on his and his family’s everyday life. We would review his current self-care and symptom 

management strategies, establish his preferred pain assessment tools and acceptable pain levels, and 

review his previous experiences with the recommended therapies. We also would focus on two areas 

for health promotion: decreasing fall risk and increasing activity tolerance.  

  

While this individual denied any traumatic falls in his initial history and physical, we do not know if he 

has experienced any recent trips, slips, near misses, or non-traumatic falls.44 Further, this individual is 

diagnosed with several health conditions that place him at a moderately high risk for a fall with injury, 

including chronic back and leg pain, diabetes and prostate disease. While this individual denied any 

recent changes in his bladder habits, men over the age of 70 who are diagnosed with diabetes and BPH 

commonly experience increased lower urinary tract symptoms (LUTS) such as urinary frequency, 

urgency, and night-time urination.45 One recent study found that moderate to severe LUTS increased the 

incidence of falls, particularly recurrent falls, in older men.46 Functional limitations, including the use of a 

four-wheeled walker for ambulation, decreased trunk range of motion, difficulties rising from a chair, 

and reports of leg heaviness, cramping and clumsiness with walking, also increase the likelihood of a 

fall.45  

 

An in-depth fall risk assessment with gait and balance testing may identify individual risk factors and 

suggest targeted, low-cost interventions to reduce this risk.47(Table 1) For instance, while neurogenic 

claudication may explain the heavy sensation in his legs during ambulation, is this former construction 

worker also wearing his old workboots and adding to his walking difficulties? I also recommend a home 

assessment to determine whether factors in this man’s living environment may contribute to potential 

falls for him - or his wife.48 I would teach this aging family how to safely rise up from the floor following a 

fall and practice this skill with both individuals so that neither is injured should a fall occur to either.   

Table 1.  Environmental Assessment for Fall Risk in an Older Male with LSS 

Does the condition of the floors or the presence of clutter pose a trip hazard or make it 
difficult for the person to walk or use an assistive device (e.g. cane, walking stick or walker)? 

Is the most used chair seat at a height to allow easy and painless movement from a seated to 
standing position? Does the chair have supportive arms to assist when rising from it, or does 
the individual pull up from the chair using an assistive device (e.g. wheeled walker)? 

Are grab rails available in the bath and positioned in such a manner than the person does not 
need to twist the back to use them? 
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Are the bedroom and bathroom on the same floor as the living areas? If not, how does stair 
climbing impact pain symptoms, as well as other health complaints, such as the urinary 
symptoms common to BPH and diabetes? 

What modifications might this aging family make to their home environment, which options 
are acceptable, and who will pay for these changes?  

 

In addition, I would work with this individual to determine his goals, ability, preferences, and readiness 

to improve his activity tolerance and functional status by engaging in a program of physical exercise. His 

chiropractor has prescribed home flexion exercises while his physiatrist recommends exercises that 

include isometric core strengthening, but we do not know if this man has done similar exercises in the 

past and what his success with them was. We would identify his favorite types of exercise, whether he 

prefers to exercise on his own or with a group, and if he might benefit from physical activity 

counseling.49 We also would determine how best to schedule his pain medication in relation to his new 

exercise routine. 

  

DISCUSSION:  Whether the recommended manual therapies, physical therapies, exercises, medications 

or possible surgical consults will result in an improvement in low back pain for this older adult with 

lumbar spinal stenosis is not known. What may be assumed, however, is that this individual, a 75-year 

old married male, may live with his numerous chronic illnesses, including hypertension, diabetes, heart 

disease, and prostate disease, for many years to come. Nursing interventions for this individual and his 

family would focus on the protection, promotion, and optimization of his health and abilities, prevention 

of further illness and injury, and alleviation of suffering from his response to these health challenges.44 

In this case, identifying strategies to self-manage chronic pain, prevent falls, and improve activity 

tolerance through physical exercise, are the highest nursing priorities for this individual. 

CONCLUSION 

Chronic lower back pain with and without symptomatic spinal stenosis is a common cause of morbidity 

in older adults. The discussants responses have highlighted the need to comprehensively evaluate the 

older adult with these symptoms. The discussion from the chiropractor and the physiatrist emphasize 

the need to physically evaluate the patient to best address the mechanical and neurologic components 

of the patient. The discussion from the nursing perspective highlights the need to evaluate the 
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environmental factors as well as the medical co-morbidities that play a role in this patient’s pain. There 

is also a need to evaluate the psychosocial factors that may play a role in pain syndromes in older adults, 

particularly pain syndromes that result in loss of mobility and independence. The discussion from the 

geriatrician highlights the need to be cognizant of the unique health concerns of the older adult and 

choosing the appropriate intervention to assure the most appropriate outcome with the least risk to the 

patient. This emphasizes that while symptomatic spinal stenosis may be considered with this patient, 

there is a need to consider that other co-morbidities may be playing a factor and need to be considered 

prior to initiating any treatment plan. Also emphasized in the differing views is the controversy over 

pharmacological management of the older adult. It emphasizes that geriatricians play an important role 

in assisting in the management of the complex co-morbidities of this population. Overall these authors 

have highlighted the need for a “holistic” approach to the older adult with chronic lower back pain. 

Therefore, although each of these discussants approach is certainly reasonable, the key is to consider all 

the different approaches that can be used for the patient and then to involve him or her in the decision 

process. By taking this comprehensive approach, it is hoped that the older adult will achieve a superior 

clinical outcome. 

 

References 

1.  Rice DP, Fineman N. Economic implications of increased longevity in the United States. Annu Rev 

Public Health 2004; 25:457-73.  [ Medline ID 15015930 ]  

2.  Newman AB. An overview of the design, implementation, and analyses of longitudinal studies on 

aging. J Am Geriatr Soc 2010 Oct;58 Suppl 2:S287-91  [ Medline ID 21029055 ]  

3.  Weiner DK. Office management of chronic pain in the elderly. Am J Med 2007 Apr;120(4):306-15. 

 [ Medline ID 17398221 ]  

4.  Bressler, HB, Keyes WJ, Rochon PA, Badley E:  The prevalence of low back pain in the elderly: A 

systematic review of the literature.  Spine 1999 24(17):1813-1819.  

5.  Knauer SR, Freburger JK, Carey TS. Chronic low back pain among older adults: a population-based 

perspective. J Aging Health 2010 Dec;22(8):1213-34.  [ Medline ID 20657007 ]  

http://www.ncbi.nlm.nih.gov/pubmed/15015930
http://www.ncbi.nlm.nih.gov/pubmed/21029055
http://www.ncbi.nlm.nih.gov/pubmed/17398221
http://www.ncbi.nlm.nih.gov/pubmed/20657007


TOPICS IN INTEGRATIVE HEALTH CARE [ISSN 2158-4222] – VOL 1(2) December 30, 2010 

 

12 | P a g e  
 

6.  Markman JD, Gaud KG. Lumbar spinal stenosis in older adults: current understanding and future 

directions. Clin Geriatr Med 2008 May;24(2):369-88.  [ Medline ID 18387461 ]  

7.  Deyo RA, Mirza SK, Martin BI, Kreuter W, Goodman DC, Jarvik JG. Trends, major medical 

complications, and charges associated with surgery for lumbar spinal stenosis in older adults. JAMA 

2010 Apr 7;303(13):1259-65.  [ Medline ID 20371784 ]  

8.  Whitman JM, Flynn TW, Fritz JM. Nonsurgical management of patients with lumbar spinal stenosis: a 

literature review and a case series of three patients managed with physical therapy. Phys Med Rehabil 

Clin N Am 2003 Feb;14(1):77-101.  [ Medline ID 12622484 ]  

9.  Murphy DR, Hurwitz EL, Gregory AA, Clary R. A non-surgical approach to the management of lumbar 

spinal stenosis: a prospective observational cohort study. BMC Musculoskelet Disord 2006 Feb 23;7:16. 

 [ Medline ID 16504078 ]  

10.  Weinstein JN, Lurie JD, Tosteson TD, Zhao W, Blood EA, Tosteson AN, Birkmeyer N, Herkowitz H, 

Longley M, Lenke L, Emery S, Hu SS. Surgical compared with nonoperative treatment for lumbar 

degenerative spondylolisthesis. four-year results in the Spine Patient Outcomes Research Trial (SPORT) 

randomized and observational cohorts. J Bone Joint Surg Am 2009 Jun;91(6):1295-304.  [ Medline ID 

19487505 ]  

11.  van Tulder MW, Koes B, Seitsalo S, Malmivaara A. Outcome of invasive treatment modalities on 

back pain and sciatica: an evidence-based review.  Eur Spine J 2006 Jan;15 Suppl 1:S82-92.  [ Medline ID 

16320030 ]  

12.  Porter RW, Ward D. Cauda equina dysfunction. The significance of two-level pathology. Spine 

1992;17(1):9-15.  

13.  Hoyland JA, Freemont AJ, Jayson MIV. Intervertebral foramen venous obstruction: a cause of 

periradicular fibrosis. Spine 1989;14(6):558-68.  

14.  Kobayashi S, Shizu N, Suzuki Y, Asai T, Yoshizawa H. Changes in nerve root motion and intradicular 

blood flow during and intraoperative straight-leg-raising test. Spine 2003;28(13):1427-34.  

15.  Hall T, Zusman M, Elvey R. Adverse mechanical tension in the nervous system?  Analysis of straight 

leg raise. Manual Ther 1998;3(3):140-6.  

16.  Butler DS. The Sensitive Nervous System. Adelaide, Australia: Noigroup Publications; 2000.  

http://www.ncbi.nlm.nih.gov/pubmed/18387461
http://www.ncbi.nlm.nih.gov/pubmed/20371784
http://www.ncbi.nlm.nih.gov/pubmed/12622484
http://www.ncbi.nlm.nih.gov/pubmed/16504078
http://www.ncbi.nlm.nih.gov/pubmed/19487505
http://www.ncbi.nlm.nih.gov/pubmed/19487505
http://www.ncbi.nlm.nih.gov/pubmed/16320030
http://www.ncbi.nlm.nih.gov/pubmed/16320030


TOPICS IN INTEGRATIVE HEALTH CARE [ISSN 2158-4222] – VOL 1(2) December 30, 2010 

 

13 | P a g e  
 

17.  Coppieters MW, Butler DS. Do 'sliders' slide and 'tensioners' tension? An analysis of neurodynamic 

techniques and considerations regarding their application. Manual Ther 2008;13(3):213-21.  

18.  Gudavalli MR. Biomechanics research on flexion-distraction procedure. In: Cox JM, ed. Low Back 

Pain: Mechanism, Diagnosis and Treatment. 6th ed. Baltimore: Williams and Wilkens 1999:261-72.  

19.  Chang Y, Singer DE, Wu YA, Keller RB, Atlas SJ. The effect of surgical and nonsurgical treatment on 

longitudinal outcomes of lumbar spinal stenosis over 10 years. J Am Geriatr Soc 2005 May;53(5):785-92. 

 [ Medline ID 15877553 ]  

20.  Weiner DK, Sakamoto S, Perera S, Breuer P. Chronic low back pain in older adults: prevalence, 

reliability, and validity of physical examination findings. J Amer Geriatr Soc 2006;54:11-20.  

21.  Jarvik JJ, Hollingworth W, Heagerty P, Haynor DR, Deyo RA. The longitudinal assessment of imaging 

and disability of the back (LAIDBack) study: baseline data. Spine 2001;26:1158-66.  

22.  Weinstein JN, Tosteson TD, Lurie JD, et al. Surgical versus nonsurgical therapy for lumbar spinal 

stenosis. New Engl J Med 2008;358:794-810.  

23.  Resnick NM, Marcantonio ER. How should clinical care of the aged differ? Lancet 1997;350:1157-8.  

24.  Inouye SK. Delirium in older persons. N Engl J Med 2006;354:1157.  

25.  Griffin MR, Ray WA. Nonsteroidal antiinflammatory drugs and acute renal failure in elderly persons. 

Amer J Epidemiol 2000;151:488-96.  

26.  Griffin MR. Epidemiology of nonsteroidal anti-inflammatory drug-associated gastrointestinal injury. 

Amer J Med 1998;104:23S-9S.  

27.  Schneider V, Levesque LE, Zhang B, al. e. Association of selective and conventional nonsteroidal 

antiinflammatory drugs with acute renal failure: A population-based, nested case-control analysis. Amer 

J Epidemiol 2006;164:881-9.  

28.  Winkelmayer WC, Walkar SS, Mogun H, Solomon DH. Nonselective and cyclooxygenase-2-selective 

NSAIDs and acute kidney injury. Amer J Med 2008;121:1092-8.  

29.  Murray MD, Black PK, Kuzmik DD, al. e. Acute and chronic effects of nonsteroidal antiinflammatory 

drugs on glomerular filtration rate in elderly patients. Amer J Med Sci 1995;310:188-97.  

http://www.ncbi.nlm.nih.gov/pubmed/15877553


TOPICS IN INTEGRATIVE HEALTH CARE [ISSN 2158-4222] – VOL 1(2) December 30, 2010 

 

14 | P a g e  
 

30.  Zhang J, Ding EL, Song Y. Adverse effects of cyclooxygenase 2 inhibitors on renal and arrhythmia 

events: Meta-analysis of randomized trials. JAMA 2006;296:1619-32.  

31.  Chrischilles EA, Wallace RB. Nonsteroidal anti-inflammatory drugs and blood pressure in an elderly 

population. J Gerontol 1993;48:M91-M6.  

32.  Mamdani M, Juurlink DN, Lee DS, al. e. Cyclo-oxygenase-2 inhibitors versus non-selective non-

steroidal anti-inflammatory drugs and congestive heart failure outcomes in elderly patients: A 

population-based cohort study. Lancet 2004;363:1751-6.  

33.  Haag MD, Bos MJ, Hofman A, al. e. Cyclooxygenase selectivity of nonsteroidal anti-inflammatory 

drugs and risk of stroke. Arch Int Med 2008;168:1219-24.  

34.  Pavlicevi I, Kuzmani M, Rubmboldt M, Rumboldt Z. Interaction between antihypertensives and 

NSAIDs in primary care: A controlled trial. Canad J Clin Pharmacol 2008;15:e372-e82.  

35.  Gislason GH, Rasmussen JN, Abildstrom SZ, al. e. Increased mortality and cardiovascular morbidity 

associated with use of nonsteroidal anti-inflammatory drugs in chronic heart failure. Arch Int Med 

2009;169:141-9.  

36.  Shorr RI, Griffin MR, Daugherty JR, Ray WA. Opioid analgesics and the risk of hip fracture in the 

elderly: codeine and propoxyphene. J Gerontol 1992;47:M111-M5.  

37.  Ensrud KE, Blackwell T, Mangione CM, al. e. Central nervous system active medications and risk for 

falls in older women. J Amer Geriatr Soc 2002;50:1629-37.  

38.  Weiner D, Hanlon JT, Studenski S. Effects of central nervous system polypharmacy on falls liability in 

community-dwelling elderly. Gerontol 1998;44:217-21.  

39.  Ersek M, Cherrier MM, Overman SS, Irving GA. The cognitive effects of opioids. Pain Manage 

Nursing 2004;5:75-93.  

40.  Yue HJ, Guilleminault C. Opioid medication and sleep-disordered breathing. Med Clin North Amer 

2010;94:435-46.  

41.  Briggs VG, Li W, Kaplan MS, Eskander MS, Franklin PD. Injection treatment and back pain associated 

with degenerative lumbar spinal stenosis in older adults. Pain Physician 2010 Dec;13(6):E347-55 

 [ Medline ID 21102972 ]  

http://www.ncbi.nlm.nih.gov/pubmed/21102972


TOPICS IN INTEGRATIVE HEALTH CARE [ISSN 2158-4222] – VOL 1(2) December 30, 2010 

 

15 | P a g e  
 

42.  Boswell MV, Trescot AM, Datta S, Schultz DM, Hansen HC, Abdi S, Sehgal N, Shah RV, Singh V, 

Benyamin RM, Patel VB, Buenaventura RM, Colson JD, Cordner HJ, Epter RS, Jasper JF, Dunbar EE, Atluri 

SL, Bowman RC, Deer TR, Swicegood JR, Staats PS, Smith HS, Burton AW, Kloth DS, Giordano J, 

Manchikanti L; American Society of Interventional Pain Physicians. Interventional techniques: evidence-

based practice guidelines in the management of chronic spinal pain. Pain Physician 2007 Jan;10(1):7-111 

 [ Medline ID 17256025 ]  

43.  Mobily PR, Herr KA. Pain. In: Maas ML, Buckwalter KC, Hardy MD, Tripp-Reimer T, Titler MG, Specht 

JP,eds. Nursing Care of Older Adults: Diagnoses, Outcomes, & Interventions. St. Louis, MO: Mosby, 2001.  

44.  American Nurses Association. Nursing’s Social Policy Statement. Silver Spring, MD: American Nurses 

Association, 2010.  

45.  American Geriatrics Society, British Geriatrics Society, American Academy of Orthopaedic Surgeons 

Panel on Falls Prevention.  Guideline for the prevention of falls in older persons. J Amer Geriatr Soc 

2001;49:664-672.  

46.  Parsons JK, Mougey J, Lambert L, Wilt TJ, Fink HA, Garzotto M, Barrett-Connor E, Marshall LM. 

Lower urinary tract symptoms increase the risk of falls in older men BJU International 2009;104 DOI: 

10.1111/j.1464-410X.2008.08317.  

47.  Tinetti ME.  Preventing falls in elderly persons. New Engl J Med 2003;348:42-49.  

48.  Pynoos J, Steinman BA, Nguyen AQD. Environmental assessment and modification as fall-prevention 

strategies for older adults. Clin Geriatr Med 2010;26(4), 633-644.  

49.  Morey MC, Peterson MJ, Pieper CF, Sloane R, Crowley GM, Cowper PA, McConnell ES, Bosworth HB, 

Ekelund CC, Pearson MP. The Veterans Learning to Improve Fitness and Function in Elders Study: a 

randomized trial of primary care–based physical activity counseling for older men. J Amer Geriatr Soc 

2009;57(7):1166-1174. 

http://www.ncbi.nlm.nih.gov/pubmed/17256025

