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Abstract
Objective: The purpose of this study was to collect preliminary information on the effects of
chiropractic spinal manipulation on reducing risk of falls in older adults with impaired balance,
as assessed by the Berg Balance Scale (BBS). This information is necessary to develop a line of
investigation into the role of chiropractic care on reduction of fall risk in this population.
Methods: Randomized, 2-group pretest/posttest design feasibility study with a target sample
size of 10 (5 per group), conducted within the outpatient health center of a chiropractic college.
Inclusion criteria were as follows: aged 60 years or older, able to stand on one leg b5 seconds,
and able to attend all sessions. Patients were assigned to chiropractic care (CMT) or supervised
exercise (EX) and scheduled for 2 visits per week for 8 weeks.
Results: A total of 26 people responded to recruitment; and 11 were enrolled: 6 in the CMT
and 5 in the EX group. Two patients dropped out at the baseline visit when they were assigned
to the EX group. One CMT patient dropped out in the seventh week because of a fall at home
resulting in a leg fracture. All remaining patients were compliant with treatment protocols. Five
of 6 CMT patients and 4 of 5 EX patients had baseline BBS scores b45, indicating increased
risk of falls. At visit 16, 2 CMTand 1 of the 3 remaining EX patients had BBS scores b45. One
mild and transient adverse event was noted.
Conclusion: Further investigation of the possible role of chiropractic care in reducing fall risk
in this population appears feasible.
© 2007 National University of Health Sciences.
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Introduction

Falls are the leading cause of nonfatal injury in
older adults and account for two thirds of all
unintentional injury deaths in this population.1 Direct
medical costs of falls have been estimated at $6 billion
to $8 billion per year.2 Furthermore, fall death rates
have increased significantly from 1988 to 2000 for both
men and women.3

According to a 2003 evidence-based guideline for fall
prevention, impairments in balance, gait, and activities
of daily living as well as lower extremity weakness and/
or dysfunction are among themost important modifiable
risk factors for falls in older adults.4 Other important
modifiable risk factors include impaired mental
status, use of psychotropic medications, polypharmacy,
environmental hazards, and poor vision.4

There is considerable evidence for positive effects of
spinal manipulation for spine-related pain.5,6 Because
chronic musculoskeletal pain, such as that of osteoar-
thritis, is one factor affecting gait and balance in older
people, chiropractic care may have an impact on fall
prevention by treating joint pain and dysfunction.
Furthermore, the literature suggests a possible positive
effect of manipulation on cervicogenic vertigo.7,8

However, at this time, only one experimental study
investigating the effect of chiropractic care on balance
in older adults in relationship to fall prevention has
been published.9 The purpose of this study was to
collect preliminary information on the effects of
chiropractic spinal manipulation on reducing risk of
falls in older adults with impaired balance, as assessed
by the Berg Balance Scale (BBS).
Methods

This project was a randomized, pretest/posttest
design feasibility study conducted to further the
development of a line of investigation into the possible
effects of chiropractic care on reducing risk of falls in
older adults with impaired balance. The 2 treatment
groups were chiropractic care with spinal manipulative
therapy (CMT) and supervised balance exercise (EX).

Its specific aims were to (1) assess the utility of
various recruitment methods within the local commu-
nity; (2) assess participants' compliance with treatment
group assignment and study protocols; (3) develop
protocols for collecting accurate data on falls from
study patients; (4) assess the utility and responsiveness
of the BBS and one leg standing test (OLST) in our
sample population; and (5) collect preliminary infor-
mation on the possible relationships of dizziness and/or
chronic pain to poor balance.

Safety and other human subjects considerations

The study was approved by the Cleveland Chir-
opractic College institutional review board before
recruitment, and all patients signed an informed consent
form before any data collection or treatment. Patients'
confidentiality was protected by secure storage of data
in a password-protected computer and reporting of
results in group form only. Their safety was protected by
excluding patients for whom CMTwas contraindicated
and by performing a thorough physical examination,
including diagnostic radiographs if indicated by the
history and physical examination. All treating clinicians
were licensed clinical faculty with at least 5 years'
experience. The examining clinicians reviewed the
results of the history, physical examination, and radio-
graphs; determined whether eligible patients required a
modification of standard diversified technique, which is
consistent with recommendations for chiropractors for
treating frail elderly10; and recorded this in their chart.
Modifications included reduction of force, velocity, and
rotation; instrument-assisted adjustments; mobilization;
or flexion-distraction technique.

Adverse events were defined as any symptoms
arising within 24 hours of a treatment session and
persisting for more than 24 hours after onset. Clinicians
asked patients at each visit about any discomfort they
may have experienced since the last treatment and, if
any were reported, recorded them in the clinical notes.
Those symptoms meeting the definition of an adverse
event were to be reported on the “Adverse Event” form
and to the principal investigator, and a decision would
be made about whether to continue treatment.

Study population

For this feasibility study, we targeted a sample size
of 10 (5 per group). Eligibility criteria were as follows:

Inclusion: (1) aged 60 years or older; (2) able to
stand steadily without assistance on one leg for less
than 5 seconds (determined by averaging the combined
time for each leg); (3) able to attend all scheduled
sessions (by self-report).

Exclusion: (1) nonambulatory (wheelchair-bound)
(this precludes required balance testing; however,
volunteers requiring assistive devices such as canes
and walkers were not excluded); (2) received chiro-
practic care or any other manual care procedure within
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the past month (by self report); (3) initiated an exercise
program targeting balance and/or lower body strength
within past month (by self-report); (4) contraindications
to CMTor mild-exertion exercise, as determined by the
clinician through physical examination and radiographs
(if indicated); (5) absence of indications for CMT, as
determined by the clinician through history, physical
examination, orthopedic tests, and static and motion
palpation; (6) unable to understand English adequately
to complete study forms and questionnaires.

Recruitment strategies

Based on successful strategies used in previous
studies elsewhere,9,11,12 our recruitment methods were
(1) presentations at senior centers and events (primary
method); (2) posters and flyers in the college and local
neighborhood; (3) ads in local newspaper and/or senior
publications; and (4) word of mouth and referrals
through friends and family members of college
employees, students, and clinic patients.

Study protocol

We screened volunteers for preliminary eligibility by
phone and/or at off-site events. If eligible, they presented
to the clinic; and the coordinator verified preliminary
eligibility, explained the study, and obtained informed
consent. An assessor conducted the BBS and the OLST
to determine the second level of eligibility (able to stand
on one leg for b5 seconds). If eligible, the patient was
examined by the treating clinician to verify final
eligibility, at which point he or she was assigned to a
treatment group (see below for allocation scheme).

Treatment group allocation

We used an adaptive randomization scheme based
on a minimization algorithm to equalize between-
group differences in the baseline BBS score (≥46/
b46) and age (≥70/b70 years). The cutpoint of 46 for
the BBS was selected to balance groups in terms of
risk for falls.13-15 Minimization is recommended for
treatment group allocation in small studies to ensure
that groups are comparable in factors expected to
affect outcomes.16

Interventions

Chiropractic care
We designed this intervention to represent the usual

and customary procedures used by most chiropractors.17
Thus, the intervention included spinal and extravertebral
manipulation using diversified technique, soft tissue
treatment such asmyofascial release, and heat or cold. As
stated above, clinicians used modified (lower force)
adjustive procedures if the examining clinician indicated
that these were warranted.

Supervised exercise
Patients in this group were instructed to perform a

set of balance exercises recommended by the National
Institute on Aging.18 The 8 exercises include standing
hip flexion, standing hip extension, standing plantar
flexion, standing knee flexion, standing side leg raise,
heel-to-toe walking, standing on one foot, and
standing up and sitting down without use of hands.
They were supervised at each visit by a licensed
chiropractor with advanced training in exercise
physiology as well as more than 10 years in chiro-
practic practice.

Frequency and duration of care

All patients were scheduled for 2 visits per week
during the 8-week treatment period (total of 16
treatment visits). The CMT office visits took approxi-
mately 10 to 15 minutes, and exercise visits took
approximately 15 minutes.

Blinding

It was impossible to blind patients or treating
doctors. However, the primary outcome assessment
(BBS) was conducted by an assessor blinded to
patients' treatment group assignment. To reduce
variability in assessments, we attempted to have the
same assessor conduct the BBS each time. We were
unable to blind the assessors to whether the visit was
baseline (VO), visit 8 (V8), or visit 16 (V16), however.

Assessment methods and instruments

Baseline information collected on all patients
included demographics, health history, health habits,
medication use, and history of falls. We also asked
questions about their fluid, caffeinated beverage, and
alcohol intake because dehydration or alcohol abuse
may contribute to balance problems. A 2-question
depression screener was included.19 To obtain accurate
medication records, patients were asked to bring their
medications to the baseline visit; and the study
coordinator recorded them. To record fall data, we
used 3 methods: (1) Consistent with the method
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recommended to collect falls data in population-based
studies,20 patients were provided with fall calendars
and were instructed to maintain them and return them at
the end of each month. (2) Doctors asked patients at
each visit whether they had experienced any falls and
recorded their response on the “clinical notes” form. (3)
The study coordinator asked the patient about falls in
the past year and past month at the intake interview and
about falls during the study period at the exit interview.

The following outcome measures were collected at
baseline, V8 (after 4 weeks of treatment), and V16
(conclusion of the study). At those visits, they were
completed before the patient's contact with the clinician.

The BBS was the primary outcome measure. The
BBS is a 14-item functional test involving actions
required to perform daily activities (eg, standing up,
picking up an object). It takes approximately 15minutes
to conduct. Its reliability and validity in assessing
balance have been documented in community-dwelling
older adults, and its predictive value with respect
to falls is well-established. It is considered the
criterion standard for assessing older adults' risk of
falls.13-15,21,22 While performing the tasks included in
the BBS, the patient is scored on a 5-point (0-4) ordinal
scale, with “0” assigned if the task cannot be completed
and “4” indicating independence. A score less than 46 is
used by most investigators to indicate a greater risk
for falls.13-15

Three clinicians trained together to perform the
BBS, developing a set of administration standards to
ensure uniform conduct of the test.23 To assist in
developing these standards, we had an introductory
training session with a physical therapist with more
than 20 years' experience in practice who regularly
used the BBS in patient assessment.

The OLST is commonly used among physical
therapists to assess postural stability. It demonstrates
moderate to high interrater and test-retest reliability
with adults.24,25

The Pain Disability Index (PDI) is a 7-item patient
questionnaire with a scoring range of 0 to 70 designed
to assess perception disability related to chronic
pain.26-28 Its reliability and validity have been
documented.28,29

The Dizziness Handicap Inventory (DHI) is a 25-
item self-assessment scale with scores ranging from
0 (no handicap) to 100 (significant perceived
handicap). Scores are highly correlated with plat-
form posturography. The DHI has been shown to
be valid, reliable, and sensitive to clinical change,
with 18 points representing a clinically meaningful
change.30,31
Data management and analysis

Patient forms were stored in a secure cabinet, and
only data entry personnel had access to them. All study
data were double key-entry verified and maintained
electronically in a password-protected database on a
secure network. The SPSS version 14 (SPSS, Chicago,
IL) was used for data analysis. Because this was a
feasibility study with a small sample, we did not
aggregate the data in reporting the results; no inferential
statistics were used. For patients who did not complete
the study, we reported the V8 (1 month after baseline)
outcome scores, if available.
Results

Recruitment, enrollment, and attrition

Recruitment started in the fall of 2006; a total of
26 people responded to recruiting efforts, of which 11
were enrolled in the study (42%). The distribution of
responses to the various recruitment methods is
shown in Fig 1. Two newspaper ads were placed,
for a total of $1400. From a total of 8 responses to
these ads, 3 patients were enrolled, for a cost of $467
per patient. Three project personnel hosted a booth
for 4 hours at one senior health fair, which resulted in
13 responses and 3 patients enrolled. This activity
had no associated monetary costs other than person-
nel time, and it established a liaison with members of
the local senior community. Flyers and word of
mouth had no costs and negligible personnel time.
Flyers were posted at 10 local businesses, resulting in
one enrolled patient. Word of mouth, in which interns
were provided with information about the study,
resulted in 4 responses from student family members,
of which all 4 were enrolled.

The most common reason for ineligibility was being
able to stand on one leg longer than 5 seconds (5/10).
The reasons eligible potential patients gave for
declining to participate were being too busy to commit
to the office visits required (3/5) and difficulty with
transportation (2/5).

Minimization resulted in 6 patients assigned to the
chiropractic group and 5 to the exercise group. Two
patients in the exercise group dropped out immediately
at the baseline visit because they had wanted to be
assigned to the chiropractic group. These patients were
the parents of a chiropractic student. One patient in the
chiropractic group dropped out in the seventh week



Fig 1. Study flow chart.
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because she had a fall at home and fractured her leg,
requiring hospitalization. Thus, attrition was 2 of 5 in
the exercise group and 1 of 6 in the chiropractic group.

Baseline characteristics

Table 1 summarizes the 11 patients' baseline
characteristics. The 2 groups were similar in most
characteristics, although the chiropractic group
appeared somewhat older (median age of 79 years
compared with 73 years in the exercise group). Most
reported positive health habits, and only one in each
group screened positive for depression. Table 2
summarizes patients' reported functional impairments
and comorbidities. None of the patients required
routine use of assistive devices such as canes or
walkers, and one in each group reported a joint
replacement. Nine of 11 reported hypertension, 3
reported low back pain, and 2 (both in the chiropractic
group) reported vertigo frequent enough to require
treatment. Both patients with vertigo had been
prescribed meclizine (an antihistamine used to treat
dizziness) by their physicians but reported that it did
not help. For one of these patients, the physical
examination indicated a peripheral cause of vertigo,
with a positive test for positional vertigo; cervicogenic
vertigo was not ruled out. For the other, thorough
assessment of the cervical spine for possible causes of
vertigo could not be performed because of extremely
restricted movement and pain.

Medication use

All patients who used medications brought them on
their first visit or brought a list that they had prepared at
home directly from the medication labels. Recording
their medications was a time-consuming task for the
study coordinator; and because of time constraints, the
medication form was hastily completed and difficult for
the data entry staff to decipher; 6% (3/53) of the
separate entries for medications for the data set of 11
patients were indecipherable.

Number of prescription medications ranged from 0
to 16, with a median of 4. One patient reported no
medication use. Antihypertensive medications were
most common (9 of 11), followed by lipid-lowering
medications (3) and medications for gastroesophageal
reflux disease (3) and thyroid hormone (3). Two



Table 1 Baseline characteristics by group

Chiropractic n = 6 Exercise n = 5 Total n = 11

Age (y) a 79 (67-92) 73 (63-81) 73 (63-92)
Sex (Women/Men) 3/3 3/2 6/5
Marital Status
Married/Living With Partner 2 3 5
Living Alone/Divorced 3 1 4
Living Alone Because of Death of Spouse 1 1 2

Race/Ethnicity
Hispanic/Latino 0 2 2
White 5 3 8
Did Not Respond 1 0 1

Education (Highest Level Completed)
High School 3 2 5
Some College 1 0 1
College Degree 1 1 2
Postgraduate Degree 1 2 3

Employment
Retired 6 4 10
Employed Part-Time 0 1 1

Positive Response to
Depression Screen b

1 1 2

Use of Alcohol
Never 4 3 7
Occasionally 2 2 4

Use of Tobacco
Current Use 2 0 2
Past Use 1 2 3
Never Used 3 3 6

Aerobic Exercise (Walking)
Never 1 2 3
1-2 Times Per Week 3 0 3
3 or More Times Per Week 2 3 5

Other Exercise (Stretching, Gardening)
Never 2 2 4
1-2 Times Per Week 1 1 2
3 or More Times
Per Week

2 2 4

Water Consumed Daily (Cups Reported) a 5 (4-8) 4 (3-6) 4.5 (3-8)
Caffeinated Drinks Consumed Daily (Cups Reported) a 2 (0-10) 2 (0-5) 2 (0-10)

Unless otherwise specified, frequencies rather than proportions are displayed because of the small sample size.
a Median (minimum-maximum).
b Depression screener: a yes to either of the following 2 questions is considered indicative of depression: Over the past 2 weeks, have

you felt down, depressed, or hopeless? Over the past 2 weeks, have you felt little interest or pleasure in doing things?
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patients were diabetic, and 2 were taking medication to
control dizziness. Only one used a prescription pain
medication. With respect to nonprescription medica-
tions and supplements, 4 took vitamin supplements, 3
took aspirin, and 1 took a nonaspirin pain medication.

Reporting of falls data

As shown in Table 3, at the intake interview, 6
patients recalled having a fall in the past year and 3
in the past month. All but one of the 11 patients
forgot to complete and bring in their fall calendars, so
no data on falls during the study were available
through this method. Clinicians asked patients about
falls at each visit and recorded falls for 4 patients,
one of whom reported 4 falls during the study. Only
one of these falls required treatment. This fall was
reported on the clinical notes form by the clinician
after he called the patient to follow up because of her
cancellation of an appointment during week 7 of the
study. She had fallen at home, was taken to the
emergency department, and subsequently required



Table 2 Baseline functional impairments and
comorbidities

Chiropractic
n = 6

Exercise
n = 5

Total
n = 11

Use of Assistive Device
(Cane, Walker)

0 0 0

Joint Replacement 1 (Great Toe) 1 (Knee) 2
Visual Impairment
Corrective Lenses 6 5 11
Eye Examination in Last
Year

5 4 10

Current Conditions
Reported

5 3 8

Hypertension 5 4 9
Low Back Pain 1 2 3
Arthritis 1 1 2
Diabetes 1 1 2
Fibromyalgia 2 0 2
Vertigo 2 0 2

Unless otherwise specified, frequencies rather than proportions
are displayed because of the small sample size.

Table 3 Comparison of methods of collecting falls data

ID Intake Interview Fall Cale

Past Year Past Month

Chiropractic
29 Yes; Did Not Remember

How Many
3 No Data a

47 3 0 No Data a

95 0 1 0 (4-wk C

11 0 0 No Data a

67 0 0 No Data a

01 1 1 No Data a

Exercise
85 0 0 No Data a

79 1 0 No Data a

27 0 0 No Data a

71 1 0 Dropped O
56 1 0 Dropped O

Unless otherwise specified, frequencies rather than proportions a
a Patients forgot to bring fall calendars.
b Clinician followed up by phone after patient called to cance

patient could not continue the study because of a fractured leg r
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surgery for a fractured leg, therefore dropping out of
the study. At the exit interview, one of the patients
who had reported a fall to the clinician did not report
it at this interview, which took place at the end of the
8-week study period. The patient who reported 4 falls
to the clinician during the study reported 7 falls at the
ndar

alenda

ut
ut

re disp

l her ne
equirin
exit interview, over the same period. None of these
falls required treatment.

Modification of CMT

Of the 6 patients in the chiropractic group, 5 required
modification of standard diversified technique. Four
patients had osteoporosis advanced enough to require a
low-force approach (2 women aged 71 and 92 years
and 2 men aged 73 and 87 years). They were treated
using instrument-assisted adjusting only. One man,
aged 85 years, with ligament ossification and degen-
erative disk disease in the cervical spine was treated
using modified diversified (less force, speed and
rotation) and instrument-assisted adjusting.

Outcomes

Scheduling required that different assessors con-
ducted the BBS for 4 patients out of the total of 9. Fig 2
graphically illustrates the BBS scores over time, at V0,
V8 (1 month from baseline), and V16 (the final visit, 2
months from baseline). Improvement was apparent for
most patients at V8, without additional substantial
change observed at V16.

Table 4 shows V0 and V16 scores for the study
patients. Five of 6 patients in the chiropractic group
Exit Interview Clinical Notes

7; No Treatment 4; No Treatment

0 0
r Only) Not Done; Dropped

Out Week 7 b
1; Noted From Phone Call b;
Resulted in Leg Fracture
and Hospitalization

None Reported 0
1, No Treatment 1; No Treatment
0 0

0 1; Radiographs but
No Treatment

0 0
0 0
– –
– –

layed because of the small sample size.

xt appointment because of a fall at home (unrelated to treatment);
g surgery.



Table 4 Comparison of BBS, OLST, DHI, and PDI bas
baseline BBS score (n = 11)

BBS a OLSTa

ID V 0 V 16 V0-V16 V0 V16 V

Chiropractic Group
29 34 50 16 3 2 −1
47 39 40 1 2 1 1
95 c 42 (37) (−5) 1 (1) (0
11 42 52 10 2 1 −1
67 44 53 9 2 4 2
01 50 53 3 8 13 −5

Exercise Group
85 41 41 0 2 2 0
71 d 42 . . 2 – –
79 44 47 3 2 1 −1
56 d 45 . . 1 – –
27 47 49 2 5 5 0

Patients are listed in order of baseline BBS score (possible rang
a Higher scores indicate increased function.
b Higher scores indicate decreased function (increased handi
c This patient dropped out after V14; scores in parentheses a
d These patients dropped out after V0.

Fig 2. Berg Balance Scale scores at V0, V8 (1 month from
baseline), and V16 (2 months from baseline). The chir-
opractic group is denoted by the solid line, and the exercise
group is denoted by the dashed line.
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and 4 of 5 patients in the exercise group had baseline
BBS scores at or below the cutoff score of 45,
indicating increased risk of falls. At V16, 2 of 6 in the
chiropractic group and 1 of the 3 remaining in the
exercise group had BBS scores b45. The OLST scores
did not show a consistent trend, although in both
groups, changes appeared to be slight from baseline to
V16. Baseline PDI scores varied a great deal among
eline (

0-V16

)

e, 0-56

cap).
re her
patients, although patients with high baseline scores
showed substantial improvements at V16. The DHI
scores also varied a great deal; but among patients
whose baseline DHI scores indicated considerable
impairment due to dizziness, none of V0 to V16
change scores were greater than 18 points, indicating
lack of clinically meaningful change. The 2 patients
(patients 29 and 95) who were on medications for their
dizziness both had high baseline DHI scores. The
clinical notes for patient 95, who subsequently
dropped out because of a fall in her home, consistently
reported no change or little change in her dizziness
during treatment; and her DHI score at V8 reflected
this, being unchanged from her baseline. Patient 29,
whose clinical notes consistently indicated that she felt
that her dizziness was improving, showed an improved
DHI score (from 80 to 68).

Adverse events

Two transient negative effects to treatment were
recorded in the chiropractic group and none in the
exercise group. One of these was mild and transient
soreness in the back lasting less than 24 hours. The
other was neck pain and headache that lasted
approximately 24 hours and so was classified as an
adverse event by our definition. The clinician applied
V0) and end point (V16) scores for all patients, ordered by

PDI b DHI b

V0 V16 V0-V16 V0 V16 V0-V16

39 29 −10 80 68 −12
36 38 2 8 40 32
16 (8) (−8) 48 (48) (0)
14 2 −12 12 6 −6
1 2 1 4 12 8
41 29 −12 42 44 2

0 1 1 24 26 2
56 . . 68 . .
7 7 0 6 6 0
41 – – 38 – –
16 12 −4 10 2 −8

).

V8 scores.
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an ice pack to the patient's neck; the symptoms
resolved, and the patient completed the study with no
further negative effects.
Discussion

When considering the results, it must be kept in
mind that this was a feasibility study with a small
sample; so it is inappropriate to make inferences about
treatment efficacy for either treatment. Therefore, the
discussion focuses on the study's process-oriented
specific aims.

The first specific aim was to assess the utility of our
recruitment methods. This study replicated the experi-
ence of similar studies at a different location in
demonstrating that personal contact with senior centers
and events is the most productive and economical
recruitment method.9,11,12

The second specific aim was to assess compliance
with treatment group assignment and study protocols. It
appears from our results that assigning patients to a
group they do not prefer may increase attrition, with 2
patients dropping out immediately when they were not
assigned to their preferred group. Patients adhered well
to the treatment schedule, with the only other dropout
being due to medical necessity. For collecting medica-
tion information, it appeared that bringing medications
in to be recorded by the coordinator was inefficient in
terms of personnel use. Our next study therefore uses
the method of mailing the medication list to patients for
them to complete the list before the baseline visit, at
which time the coordinator need only check it for
legibility.

The third specific aim was to develop protocols for
collecting accurate data on falls from study patients.
Although use of a falls calendar has been recommended
as the preferred method for collecting population-based
data,20 we found that patients forgot to bring their
calendars with them; and reminder phone calls would
place an additional demand on staff time. Building a
question about falls into the clinical notes form appears
to be an effective way to collect falls data from patients
who are currently under care, reducing the likelihood of
recall bias that may be expected when the question is
only asked at an exit interview.

The fourth specific aim was to assess the utility
and responsiveness of the BBS and OLST in our
sample population. Nine patients (all but 2, one in
each group) had baseline BBS scores ≤45, indicating
balance impaired enough to increase fall risk. Of
these 9, 7 entered treatment; and of these, 4 increased
their BBS score above the fall risk threshold by the end
of the study. Overall score changes ranged from 0 to 16
points. This indicates that the BBS appears to be
responsive over time and has some degree of variability.
The OLST, on the other hand, did not appear to have a
direct relationship to risk of falls demonstrated by the
BBS because it was ≤5 seconds even in patients with
BBS scores N45. Furthermore, the OLST did not
demonstrate improvement on retest even when the
BBS did. This has implications for future studies
because we have to date used the OLST to screen
patients for inclusion; it might be more meaningful,
although more time consuming, to use the BBS score to
determine eligibility.

In terms of administration of the BBS, it appears
unavoidable that different assessors may need to
conduct the test on the same patient at baseline and
follow-up visits. It is also unavoidable that these
assessors will be aware of whether the visit is baseline
or follow-up. Consequently, for our next study, we have
begun videotaping the BBS, with 2 trained, blinded
assessors reviewing all tapes in random order.

The final specific aim was to collect preliminary
information on the possible relationships of dizzi-
ness and chronic pain to poor balance. Four patients
had relatively high scores at baseline for both the
PDI and DHI, and all but one of these had a BBS
score suggesting increased risk of falls. Four
patients had high baseline scores for neither the
PDI nor DHI, and all but one of these also had an
increased risk for falls. Furthermore, although it is
impossible to draw firm conclusions with posttest
scores for only 9 patients, no consistent pattern was
observed with respect to improvements, except that
the DHI did not show a clinically meaningful
improvement in any of the patients, even those who
improved in terms of the BBS. This indicates that
we need to collect more in-depth data on patients'
experience of the interrelationships of balance,
dizziness, and chronic pain in future studies. We
have therefore instituted more detailed patient
questionnaires and more detailed examination pro-
cedures for our next study.

In addition to the observations made related to
the study's specific aims, it is also noteworthy that
adverse events were rare and transient, even in this
population of relatively frail elderly patients. This is
not surprising because of the modified application of
manipulative techniques, consistent with recommen-
dations and very likely with the usual approach of
practicing doctors of chiropractic to the treatment of
elderly patients.10 Also of interest is the observation
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that functional improvement was seen at 4 weeks
and did not usually improve appreciably further by
8 weeks.
Conclusion

Further investigation of the possible role of
chiropractic care in reducing fall risk in this population
appears feasible. Future studies are needed to explore
the optimal frequency and duration of care required to
reach and maintain the level of function indicating a
decreased risk for falls. Currently, we have a study
under way following for 1 year patients on different
schedules of chiropractic care as well as a comparison
group receiving only home exercise instruction.
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