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Abstract
Background: Chronic low back pain is the most frequently reported musculoskeletal condition in the
elderly, affecting up to 50% of this age cohort. It is a leading falls related comorbidity and robust
predictor of morbidity among the elderly.
Methods: This analysis of a randomized controlled trial evaluated the use of either chiropractic care (CC)
or physical therapy (PT) as a treatment for geriatric patients with balance problems and with or without
chronic low back pain. Of the one hundred and eighteen participants enrolled, sixty one participants
(51.7%) were randomized into the CC group and fifty seven participants (48.3%) into the PT group. A
pain questionnaire was administered at baseline, after 6 weeks of treatment, and again at week 12.
University ethics committee approval was obtained and written informed consent was given.
Results: There was statistically significant reductions in pain for this intent-to-treat design mixed model
analysis of variance (ANOVA) (p < 0.05) and Bonferroni correction (p < 0.025; 95% CI). The CC and PT
groups had similar reductions at week 6 for Box 21 current pain scores (52.7%, 50.9%); Box 21 least pain
scores (40.4%, 45.4%); Box 21 worst pain scores (42.1%, 37.2%); Box 21 usual pain scores (41.1%,
46.7%); and Box 21 number of days per week in pain scores (24.3%, 18.9%). There were no significant
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between group effects.
Conclusion: There were statistically and clinically significant improvements in pain outcome measures in
both the chiropractic care and physical therapy treatment groups at week six and at week twelve.
Trial registration: NCT02031562

Introduction
Chronic low back pain (cLBP) is the most frequently reported musculoskeletal condition in the elderly,
affecting up to 50% of this age cohort. It is a leading falls related comorbidity and a robust predictor of
morbidity among the elderly.1-5 Fifty percent of community dwelling older adults experience sufficient
pain to interfere with normal activities of daily living.6, 7 Narcotic use for the management of chronic
pain creates a special issue for the geriatric patient, including an increased risk of sedation, falls, and
decreased renal function. Within the population of community-dwelling older adults, between 30% and
40% fall at least once per year and fall related injuries are a leading cause of hospitalization in the
United States.8,9 Chronic pain by definition is a refractory, non resolving pain of at least 12 weeks
duration and has repercussions for the elderly that differ from the younger adult. The effectiveness of
non- pharmacological treatments for the geriatric patient is of special interest. 10,23
A multimodal approach of exercise11, manual therapy12, and behavioral modification programs12 has
been shown to be the most effective strategy for the management of cLBP in older adults. Hawk et al.
published feasibility studies examining chiropractic as a treatment for chronic pain, dizziness, and
balance problems in the elderly.13,14 A study by Schneider et al. reported that manual thrust style of
manipulation demonstrated statistically significant short term but not long term reductions in low back
pain.[15] This paper reports on the changes in pain outcomes for a randomized controlled clinical trial
which compared chiropractic care to physical therapy.

Methods
Participants between the ages of 60 to 85 years were randomly assigned into either a chiropractic care
group or a physical therapy treatment group.
This analysis of a randomized controlled trial evaluated the use of either chiropractic care (CC) or
physical therapy (PT) as a treatment for geriatric patients with balance problems and with or without
chronic low back pain. Participants all reported balance problems with or without low back pain and
were randomized using an online computer randomization program (www.random.org) to receive 6
weeks (12 - 18 visits) of either chiropractic or physical therapy treatments (Figure 1). This publication is
an analysis of patients who reported cLBP in addition to their balance deficits. We are reporting the
main data for the specific aim 1 examining pain outcomes.
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Figure 1. Flow chart of assessment, testing, randomization, and treatment for study participants with
cLBP.

This study was in collaboration with the Saint Louis University (SLU) Division of Geriatric Medicine and
conducted at the SLU Biomedical and Healthcare Research Facility. Participants were recruited from the
outpatient clinic and clinical practices of geriatric physicians in the Department of Internal Medicine,
Division of Geriatric Medicine at Saint Louis University School of Medicine and through retirement
centers, churches, grocery stores, community centers, and newspaper advertisements. A detailed and
complete description of the methods of this RCT can be found in another publication. 16 This study was
in compliance with ethical standards for responsible human experimentation and the Helsinki
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Declaration. Logan University and Saint Louis University School of Medicine ethics committee approval
was obtained for this study and written consent was obtained from all study participants and CONSORT
statement guidelines for collecting data were followed.

Eligibility
All participants were ambulatory community dwelling adults that were between the ages of 60-85 with
self-reported balance problems. Balance problems are defined as the inability to keep one’s center of
gravity over the base of support during both static and dynamic situations. Participants in this analysis
all reported a history of cLBP. Participants were ineligible if they had a history of recent neoplasm
(excluding minor skin cancers), recent (< 6 months) orthopedic surgery or fracture, acute infectious
disease, or non-mechanical low back pain, Meniere’s disease, vertigo, vestibular disorders. Patients
were also excluded who had unstable peripheral vascular disease and or cardiac disease requiring recent
hospitalization (< 6 months) ago. Patients currently using antipsychotics, anxiolytics, and
sedative/hypnotics, or with a recent history of substance abuse were also excluded. Patients that were
receiving ongoing care by a chiropractor or physical therapist were not enrolled into the study.

Patient screening and consenting
Interested participants were screened by phone by the nurse coordinator for eligibility. Those who met
the initial criteria were scheduled with the nurse coordinator who obtained medical and surgical history
and demographic information. Medical records were reviewed by the geriatric physician and nurse
coordinator prior to patient acceptance into the study. Written informed consent was obtained by the
nurse trial coordinator after the study details were reviewed with participants. The participant
demographic information and medical surgical history is shown in Tables 1 and 2.
Out of one hundred and sixty eight total participants, one hundred and eighteen participants (70.2%)
reported cLBP. The presence of back pain had no effect on randomization and was identified at baseline
testing with the 21 point box pain scale. Of those identified with cLBP, fifty seven participants (48.3%)
were randomized into the physical therapy group and sixty one (51.7%) were randomized into the
chiropractic care group.

Primary outcomes
Participants completed 21-point Box Scale self-reported pain questionnaire at baseline, after 6 weeks of
care, and at 12 weeks. These were administered by an investigator blinded to participant treatment
condition. Participants were specifically asked to comment on their cLBP. The 21-point box scale
assesses participant’s current amount of pain as well as the usual, least, and worst amount of pain
experienced over the past week. The number of days participants reported pain over the last week is
also recorded. The Box 21 scale uses a series of horizontal boxes labeled from 0-100 in 5-point
increments with verbal anchors at 0 (“No Pain”) and 100 (“Pain as bad as it could be”). This scale has
been validated and is recommended for pain assessment in older adults.17,18
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Treatments
Both chiropractic and physical therapy treatments were provided at a research clinic established at the
Saint Louis University School of Medicines’ Center for Biomedical and Healthcare research. Evidence
based practice guidelines for musculoskeletal pain was followed by the chiropractors and physical
therapist in determining treatment options for each individual patient in the study.
Chiropractic was delivered two to three times a week for six weeks by a licensed chiropractic physician
with at least five years’ experience. Treatments lasted for approximately twenty five to thirty minutes
and were based on standard examination findings, including orthopedic testing, range of motion
assessment, and evaluation of pain or tenderness, changes in tissue asymmetry or misalignment.
Chiropractic care was individualized and directed at restricted thoracic or lumbosacral spine joint
segments or extremities to patient tolerance. It may include any combination of the following when
clinically indicated, high-velocity, low-amplitude manipulation, low-velocity, variable-amplitude
repetitive motion maneuvers (flexion-distraction therapy, low-velocity, low amplitude drop table
manipulation, passive mobilization. Soft tissue therapies include the use of Proprioceptive
Neuromuscular Facilitation stretching (PNF), Post-Isometric Exercise Relaxation Techniques (PIR),
transverse friction massage, and passive stretching as needed. Physical therapy was delivered two to
three times a week for six weeks by a licensed physical therapist with at least five years’ experience and
based on individual patient history, initial patient evaluation, and examination findings. Treatments
lasted for approximately thirty to forty five minutes and techniques included any combination of the
following treatment options: neuromuscular reeducation, muscle endurance and strength training
exercises, flexibility stretches, interferential electrical stimulation, ultrasound, postural education, and
home exercise program.

Data analysis and sample size
This randomized, controlled mixed-model design included a repeated measures variable for time
(baseline, week 6, & week 12) and a between subjects variable for treatment (chiropractic vs. physical
therapy). This analysis of the pain measures used in the study included an intention-to-treat design data
analysis included a mixed-model analysis of variance (ANOVA) (p < 0.05) for each outcome measure,
with a Bonferroni correction of p < 0.025 for main pain measures (SPSS Statistics version 20.0, IBM
Corp., Somers, NY). At a power level of 1- ß = 0.80, this study was sufficiently powered to detect a main
effect of treatment group at effect sizes of f > 0.19 to evaluate the primary study outcome measures.
The values of the f effect size are interpreted as follows: 0.10-0.24 is considered small effects, 0.25-0.39
is considered medium effects, and values > 0.40 are considered large effects. 19,20 Data was screened
prior to the main data analysis following standard procedures. 21

5|P age

TOPICS IN INTEGRATIVE HEALTH CARE [ISSN 2158-4222] – VOL 6(1)

March 31, 2015

Results
Participants between the ages of 60 to 85 were recruited and enrolled in the study between January
2010 and June 2013. In this analysis of a larger study, out of one hundred and eighteen participants with
cLBP, one hundred and seven (90.6%) of them completed the treatment and the six week testing and
ninety seven (82.2%) completed the twelve week testing. There were no treatment related adverse
events in this study. Patient demographics including age, gender, ethnicity, years of education were
equally distributed between treatment groups (table 1). Participants’ medical and surgical histories
were also balanced between treatment groups. Forty four percent of participants in both treatment
groups reported a history of falls. Specific conditions relevant to low back pain were noted. Of the total
group, thirty nine percent reported a history of orthopedic surgery, fifty nine percent reported a history
of osteoarthritis, ten percent had a diagnosis of spinal stenosis, and eleven percent had a history of
ruptured disc (table 2).
Table 1. Patient demographics at time of enrollment

Characteristics

Age, mean (SD)

Physical Therapy Chiropractic Care
n=57 (48.3%)
n=61 (51.7%)

Total
n=118

72.1 ± 6.8

71.8 ± 6.6

72.0 ± 6.7

60 – 85 (72.5)

60 - 85 (70.0)

60 - 85 (70)

Male

26.3%

34.4%

30.5%

Female

73.7%

65.6%

69.5%

Caucasian

84.9%

92.9%

89.0%

African American

11.3%

7.1%

9.2%

Other

3.8%

0%

1.8%

Range (median)
Gender

Ethnicity
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Education, mean (SD)

16.7 ± 1.8

15.4 ± 2.4

16.0 ± 2.2

69.6%

71.4%

70.6%

Exercised
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Patient demographics by treatment groups and totals.
SD, standard deviation; education in years

Table 2. Medical Surgical History

Medical Surgical History

Physical Therapy Chiropractic Care Total
n=57
n=61
n=118

History of Falls

44.0%

44.6%

44.31%

Smoker History

46.2%

44.4%

45.3%

Smoker Current

13.5%

9.3%

11.3%

Hypertension

58.9%

64.4%

61.7%

Myocardial Infarction

3.6%

10.2%

7.0%

Congestive Heart Failure

7.1%

3.4%

5.2%

Non-Insulin Dependent Diabetes

23.2%

10.2%

16.5%

Peripheral Vascular Disease

1.8%

5.1%

3.5%

Deep Vein Thrombosis

1.8%

11.9%

7.0%

Stroke

1.8%

5.1%

3.5%
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Peripheral Neuropathy

12.5%

11.9%

12.2%

Rheumatoid Arthritis

3.6%

1.7%

2.6%

Spinal Stenosis

8.9%

11.9%

10.4%

Osteoarthritis

69.6%

49.2%

59.1%

Ruptured Disc

17.9%

5.1%

11.3%

Head Injury

1.8%

3.4%

2.6%

Other Neurological Injury

3.6%

3.4%

3.5%

Head and Neck surgery

5.5%

6.9%

6.2%

Coronary artery bypass surgery

7.3%

15.5%

11.5%

Lung surgery

1.8%

(0.0%)

(0.9%)

Gastrointestinal surgery

5.5%

(13.8%)

(9.7%)

45.5%

(34.5%)

(39.8%)

Orthopedic surgery

Medical and surgical history reported by treatment groups and totals.

Primary pain outcomes
Chronic low back pain is a multifaceted problem with numerous comorbidities. To fully describe the
study participants’ pain, the 21 point Box scale was used to assess participant’s current, least, worst, and
usual pain, as well as the number of days in pain over the last week. The pain value means, standard
deviations, Confidence Intervals (CI) and p values are listed in table 3.
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Table 3. Chiropractic Care versus Physical Therapy Treatment in Older Adults with Low Back Pain.
Pain Scales & Treatment
Condition*

Baseline

6 Weeks

12 Weeks

Mean ± SD

Mean ± SD

Mean ± SD

P-Value**

Chiropractic Care

21.07±21.0

9.96±14.1

10.42±15.8

<.001a,b

Physical Therapy

24.09±20.6

11.82±16.4

15.82±21.3

Chiropractic Care

12.17±15.0

7.25±13.5

7.05±13.3

Physical Therapy

11.61±15.6

6.34±11.6

9.91±17.0

Chiropractic Care

50.20±27.9

29.06±25.2

28.20±254

Physical Therapy

54.91±22.0

34.46±25.8

35.27±29.1

30.53±20.3

17.99±18.6

17.18±18.5

Box21 Scale: Pain at the Moment
(0-100)

Box21 Scale: least Pain Past Week
(0-100)
<.001a

Box21 Scale: Worst Pain Past Week
(0-100
<.001a,b

Box21 Scale: Usual Pain Past Week
(0-100)
Chiropractic Care

<.001a,b
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33.00±19.5

17.59±16.0

18.73±19.5

Chiropractic Care

5.97±1.7

4.52±2.6

4.25±2.6

Physical Therapy

5.45±2.3

4.42±2.3

4.60±2.7

Box21 Scale: Days Pain Past Week
(0-7)
<.001a,b

* A 2 X (3) mixed model analysis of variance was used to compare pain outcomes for treatment condition
(chiropractic care versus physical therapy) by time (baseline, after 6 weeks of treatment, & 12 weeks
[i.e., 6 weeks following the end of treatment]).
** There were no treatment condition main effects (all ps > .05) and no treatment condition by time
interaction effects
(all ps > .05). P-values for the time main effect (baseline, 6 weeks, & 12 weeks) are shown in the table.
Time main effect comparisons (baseline vs. 6 weeks, baseline vs. 12 weeks, & 6 weeks vs. 12 weeks) were
computed using a Bonferroni correction.
a
Baseline versus 6 weeks p<.05; b Baseline versus 12 weeks p<.05; c 6 weeks versus 12 weeks p<.05.

Analysis
This analysis of a larger study demonstrated significant improvements in the pain outcomes for the main
effect of time. Both chiropractic care (CC) and physical therapy (PT) were efficacious for pain reduction.
Statistically significant (p<0.001; 95% CI) within group effects for pain reduction were seen in both
treatment groups at week six and week twelve testing. However, there were no between group effects
for either of the two follow up tests. Participants’ pain was improved following 6 weeks of either
treatment and the improvement was maintained 6 weeks after treatment was completed. Results met
the Kolmogorov-Smirnov goodness of fit test for the normal distribution of data.
The mean 21-Point Box Scale scores for Pain at the Moment in the CC group at baseline were 21.07± 1.0
and for week six were 9.96±14.1 (P< 0.001). The mean scores for the PT group at baseline were
24.09±20.6 and at week six were 11.82±16.4 (P< 0.001) (Figure 2). This represented a 52.7% reduction in
pain in the CC group and a comparable 50.9% reduction in the PT group. The mean 21-Point Box Scale
scores for the Least Amount of Pain in the Last Week in the CC group at baseline were 12.17±15.0 and
for week six were 7.25±13.5 (P< 0.001). The mean scores for the PT group at baseline were 11.61±15.6
and at week six were 6.34±11.6 (P< 0.001) (Figure 3). This represented a 40.4% reduction in pain in the
CC group and a similar 45.4% reduction in the PT group. The mean 21-Point Box Scale scores for the
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Worst Amount of Pain in the Last Week in the CC group at baseline were 50.20±27.9 and for week six
were 29.06±25.2 (P< 0.001). The mean scores for the PT group at baseline were 54.91±22.0 and at week
six were 34.46±25.8 (P< 0.001) (Figure 4). This represented a 42.1% reduction in pain in the CC group
and a 37.2% reduction in the PT group. The mean 21-Point Box Scale scores for the Usual Amount of
Pain in the Last Week in the CC group at baseline were 30.53±20.3 and for week six were 17.99±18.6 (P<
0.001). The mean scores for the PT group at baseline were 33.00±19.5 and at week six were 17.59±16.0
(P< 0.001) (Figure 5). This represented a 41.1% reduction in pain in the CC group and a 46.7% reduction
in the PT group. The mean 21-Point Box Scale scores for the Number of Days in Pain in the Last Week in
the CC group at baseline were 5.97±1.7 and for week six were 5.97±1.7 (P< 0.001). The mean scores for
the PT group at baseline were 5.45±2.3 and at week six were 4.42±2.3 (P< 0.001) (Figure 6). This
represented a 24.3% reduction in days with pain in the CC group and 18.9% reduction in the PT group.
Figure 2. Box 21 Current Pain Scores for the two treatment groups at baseline, week 6, and week 12.
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Figure 3. Box 21 Least Amount of Pain in the Last Week scores for the two treatment groups at baseline,
week 6, and week 12.

Figure 4. Box 21 Worst Amount of Pain in the Last Week scores for the two treatment groups at
baseline, week 6, and week 12.
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Figure 5. Box 21 Usual Pain in the Last Week scores for the two treatment groups at baseline, week 6,
and week 12.

Figure 6. Box 21 Number of Days in Pain in the Last Week scores for the two treatment groups at
baseline, week 6, and week 12.
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Discussion
Chiropractic is underutilized in adults over the age of seventy, with only 4.6 percent of this age cohort
choosing this treatment.20 Similarly, studies on chronic pain and chiropractic in this age cohort also
remain under represented.1,13 A direct comparison between chiropractic and physical therapy increases
the evidence based care options for the geriatric patient.
This study shows statistically significant and clinically meaningful reductions (within group effects) in
pain for both the chiropractic and PT treatment groups at six week and twelve week testing periods.
However, there were no statistically significant between group effects indicating therapeutic
equivalence. Similar reductions in participants’ Box-21 scores for current, least, worst, usual pain, and
number of days in pain over the last week at weeks six and twelve gave confidence in study results.
While it did not reach the level of statistical significance (p >.05), the CC group better maintained the
levels of pain reduction at week 12 after six weeks with no care. This is visualized on the line plot graphs
(figures 2-6) for each outcome measure. While the CC group line remained constant or even slightly
decreased its slope after week six, the slope of the PT line exhibited a slight elevation in pain scores. This
demonstrates that CC maintained pain reduction over a longer amount time compared to the PT
treatment group. Larger sample sizes may show greater differences of this week twelve between group
effects. As a hybrid pragmatic designed study, some commonalities between treatments may have
existed, which could explain the lack of between group treatment effects.
The strengths of this study included equal randomization of age, gender, and medical and surgical
history across both treatment groups. Additionally, the gender distribution in this study was comparable
to that of the general geriatric population. The presence of cLBP was not a primary outcome in the
original RCT and was not a factor in the randomization process. However, there were equivocal numbers
of participants with cLBP in the CC and PT treatment groups. To ensure fidelity of care, all treatments
were provided by the same chiropractor or physical therapist, both having previous experience focusing
on geriatric care.
One limitation of this study was that some potential subjects had difficulty acquiring transportation to
and from clinic sites and were unable to participate. Additionally, older adults who resided in long term
care facilities, were home bound, or did not speak English were not represented in this study. Because
patients were allowed to continue their usual medical care, pain medication such as NSAIDs and opiates
were not controlled for. Between group differences in medical history (ruptured disc, diabetes and
osteoarthritis) were not corrected for. Balancing the risk of single provider bias and fidelity of care
between multiple providers is challenging. This study hoped to overcome both with well-defined
treatment protocols. Due to the nature of the treatments, participants were not blinded to their group
assignment.
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Conclusion
Geriatric patients with cLBP who received chiropractic or physical therapy demonstrated similar
reductions in pain. These statistically and clinically significant improvements extended six weeks beyond
the end of care. Chiropractic and physical therapy are effective treatment options and should be
considered for the management of cLBP in the geriatric population.

Consent
Written informed consent was obtained from all study participants. University ethics committee
approval was obtained for this study.

Competing interests
The author(s) declare(s) that they have no competing interests.

Author's contributions
All authors contributed to this clinical trial and the manuscript. DE is the study principal investigator and
program director. DE, JF & TM contributed to the study design. DE and KS reviewed the literature and
created the first manuscript draft, TM was responsible for analysis and interpretation of data. All
authors provided critical review and approved the final manuscript.

Grants
This research was funded by grant award number 1 R18HP15125-01-00 from the U.S. Department of
Health and Human Services (HHS); Health Resources and Services Administration (HRSA).

References
1. Bressler A, Hartley B. The Prevalence of Low Back Pain in the Elderly: A Systematic Review of the
Literature. Spine. 1999 24: 1813-819.
2. Weiner DK, Sakamoto S, Perera S, Breuer P. Chronic Low Back Pain in Older Adults:Prevalence,
Reliability, and Validity of Physical Examination Findings. J Am Geriatr Soc. 2006; 54:11–20.
3. Strine, Tara W. US national prevalence and correlates of low back and neck pain among adults.
Arthritis Rheum. 2007 57: 656-65.
4. Freburger JK, Holmes GM, Agans RP, Jackman AM, Darter JD, Wallace AS, Castel LD, Kalsbeek WD,
Carey TS: The Rising Prevalence of Chronic Low Back Pain. Arch Intern Med. 2007, 169(3):251-258.

15 | P a g e

TOPICS IN INTEGRATIVE HEALTH CARE [ISSN 2158-4222] – VOL 6(1)

March 31, 2015

5. Jacobs JJ, Andersson GBJ, Bell JE, Weinstein SL, Dormans JP, Gnatz SM, Lane N, Puzas EJ, St. Clair WE.
United States Bone & Joint Decade: The Burden of Musculoskeletal Diseases in the United States.
Rosemont, IL: American Academy of Orthopaedic Surgeons. 2008. ISBN 978-0-89203-533-5
6. Sipko T, Kuczynski M. Intensity of chronic pain modifies postural control in low back patients. Eur J
Pain. 17 (2013) 612–620.
7. Hicks GE, Gaines JM, Shardell M, Simonsick EM. Associations of back and leg pain with health status
and functional capacity of older adults: findings from the retirement community back pain study.
Arthritis Rheum. 2008; 59(9):1306-13.
8. Blake AJ, Morgan K, Bendall MJ, et al. Falls by elderly people at home: prevalence and associated
factors. Age Ageing. Nov 1988; 17(6):365-372.
9. Michael YL, Whitlock EP, Lin JS, et al. Primary care-relevant interventions to prevent falling in older
adults: a systematic evidence review for the U.S. Preventive Services Task Force. Ann Intern Med. Dec 21
2010, 153(12):815-825.
10. Fried L P, Tangen C M, Walston J, Newman A B, Hirsch C, Gottdiener J, Seeman T, Tracy R, Kop W J,
Burke G, McBurnie M A. Frailty in Older Adults: Evidence for a Phenotype. Journal of Gerontology:
Medical Sciences; by the Gerontological Society of America 2001, Vol. 56A, No. 3, M146–M156.
11. Barnett A, Smith B, Lord SR, Williams M, Baumand A. Community-based group exercise improves
balance and reduces falls in at-risk older people: a randomized controlled trial. Age Ageing. Jul 2003,
32(4):407-414.
12. Chang J, Morton S, Rubenstein L, Mojica W, Maglione M, Suttorp M. Interventions for the
prevention of falls in older adults: a systematic review and meta-analysis of randomized clinical trials. Br
Med J. 2004, 328:680-688.
13. Hawk C, Cambron JA, Pfefer MT. Pilot study of the effect of a limited and extended course of
chiropractic care on balance, chronic pain, and dizziness in older adults. J Manipulative Physiol Ther. JulAug 2009, 32(6):438-447.
14. Hawk C, Strunk R, Ramcharan M, Uhl N. Feasibility study of short effects of chiropractic
manipulation on older adults with impaired balance. J Chiropr Med. 2007, 6(4):121-131.
15. Schneider M, Haas M, Glick R, Stevans J, Landsittel D. Comparison of Spinal Manipulation Methods
and Usual Medical Care for Acute and Subacute Low Back Pain A Randomized Clinical Trial. Spine. 2014,
40: 00, 1 – 9.
16. Enix DE, Sudkamp K, Malmstrom T K, Flaherty J H. Methodology and Demographics of a Single
Blinded, Randomized Controlled Trial of Chiropractic Compared to Physical Therapy for Balance
Impairments in Community Dwelling Geriatric Patients with or without Low Back Pain. Chiropr Man Ther.
2014, 22:31.
17. Chibnall JT, Tait RC. Pain assessment in cognitively impaired and unimpaired older adults: a
comparison of four scales. Pain. May 2001, 92(1-2):173-186.
16 | P a g e

TOPICS IN INTEGRATIVE HEALTH CARE [ISSN 2158-4222] – VOL 6(1)

March 31, 2015

18. Taylor SJ, Taylor AE, Foy MA, Fogg AJ. Responsiveness of common outcome measures for patients
with low back pain. Spine. Sep 1 1999, 24(17):1805-1812.
19. Tabachnick, B.G. & Fidell, L.S. Using multivariate statistics (2007). 5th ed. Allyn and Bacon: Boston.
ISBN: 0205459382; 9780205459384; 0205465250; 9780205465255.
20. Cohen J: Statistical power analysis for the behavioral sciences. Hillsdale NJ Erlbaum 1988, 8:273–
288.
21. Faul F, Erdfelder E, Lang AG, Buchner A: G*Power 3: a flexible statistical power analysis program for
the social, behavioral, and biomedical sciences. Behav Res Methods 2007, 39(2):175–191.
22. Wolinsky FD, Liu L, Miller TR, et al. The use of chiropractors by older adults in the United States.
Chiropr Osteopat. 2007, 15:12.
23. Furlan AD, Pennick V, Bombardier C, van Tulder M; Editorial Board, Cochrane Back Review Group.
2009 Updated method guidelines for systematic reviews in the Cochrane Back Review Group. Spine
2009; 34(18):1929-1941.

17 | P a g e

