Chronic Low Back Pain in Older Adults: Prevalence, Reliability,
and Validity of Physical Examination Findings
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OBJECTIVES: To develop a structured physical examination protocol that identifies common biomechanical and
soft-tissue abnormalities for older adults with chronic low
back pain (CLBP) that can be used as a triage tool for
healthcare providers and to test the interobserver reliability
and discriminant validity of this protocol.
DESIGN: Cross-sectional survey and examination.
SETTING: Older adult pain clinic.
PARTICIPANTS: One hundred eleven community-dwelling adults aged 60 and older with CLBP and 20 who were
pain-free.
MEASUREMENTS: Clinical history for demographics,
pain duration, previous lumbar surgery or advanced imaging, neurogenic claudication, and imaging clinically serious
symptoms Physical examination for scoliosis, functional leg
length discrepancy, pain with lumbar movement, myofascial pain (paralumbar, piriformis, tensor fasciae latae
(TFL)), regional bone pain (sacroiliac joint (SIJ), hip, vertebral body), and fibromyalgia.
RESULTS: Scoliosis was prevalent in those with (77.5%)
and without pain (60.0%), but prevalence of SIJ pain (84%
vs 5%), fibromyalgia tender points (19% vs 0%), myofascial pain (96% vs 10%), and hip pain (48% vs 0%) was
significantly different between groups (P o .001). Interrater reliability was excellent for SIJ pain (0.81), number of
fibromyalgia tender points (0.84), and TFL pain (0.81);
good for scoliosis (0.43), kyphosis (0.66), lumbar movement pain (0.75), piriformis pain (0.71), and hip disease by
internal rotation (0.56); and marginal for leg length (0.00)
and paravertebral pain (0.39).
CONCLUSION: Biomechanical and soft tissue pathologies
are common in older adults with CLBP, and many can be
assessed reliably using a brief physical examination. Their
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recognition may save unnecessary healthcare expenditure
and patient suffering. J Am Geriatr Soc 54:11–20, 2006.
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hronic low back pain (CLBP) has long been recognized
as a disorder that is complex, challenging to treat, and
associated with wide-ranging adverse consequences, including physical disability;1 psychosocial disruption manifest as depression, anxiety, and fear of engaging in
activities;2 disturbed sleep;3 increased use of healthcare resources;4 and impaired appetite.5 Despite these findings and
the fact that more than one in three community-dwelling
older adults experiences low back pain (LBP),6 the primary
practitioners to whom these patients seek care are often
poorly trained in appropriate physical examination techniques7 and rely heavily on advanced imaging modalities
such as magnetic resonance imaging (MRI) and computed
tomography to provide clinical insight.8 Unfortunately, the
correlation between imaging findings and symptoms is
poor, with similar pathology identified in those with and
without pain.9–12 Whether these facts, taken together, contribute to the 5% to 40% incidence of failed back surgery
syndrome is unknown.13–19
The majority of LBP research has focused on younger
individuals, although investigators have recently started to
examine unique aspects of the consequences of this disorder2,6 and development of nontoxic treatment modalities
for frail older adults.20 Nevertheless, no one has examined
unique etiological aspects of CLBP in this population. LBP
is typically classified as being related to mechanical factors,
nonmechanical factors, and visceral disease, with the majority of cases designated mechanical and related to disc
herniation, degenerative disease, spinal stenosis, spondylolisthesis, and compression fractures.21 However, because of
its complexity, CLBP is often labeled idiopathic, which
contributes to imprecise treatment planning, wasted healthcare resources, and compromised treatment outcomes.
At the University of Pittsburgh’s Older Adult Pain
Management Program (OAPMP), where the majority of
patients suffer from CLBP, the pathoanatomical factors that
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contribute to pain are typically multiple rather than solitary. Frequently, these patients are referred for evaluation
and treatment of refractory LBP attributed to lumbar spinal
stenosis or a herniated disc that have been ‘‘diagnosed’’ using MRI findings. Nevertheless, many of these individuals
have had biomechanical and soft-tissue disorders that are
responsible for their symptoms, and the MRI findings are
incidental. Furthermore, the underlying painful disorders,
such as myofascial pain,22 sacroiliac joint (SIJ) syndrome,23
and fibromyalgia,24 can be diagnosed without radiological
assistance and managed using conservative techniques.
Because the majority of older adults with CLBP are not
referred to pain clinics,25–27 it was desired to develop a
practical tool that primary care practitioners can use instead of basic and advanced imaging as a first, and often
only, necessary diagnostic step. The purpose of this study
was to develop a structured physical examination protocol
that identifies common biomechanical and soft-tissue abnormalities for older adults with CLBP that can be used as a
triage tool for healthcare providers, to test the interobserver
reliability and discriminant validity of this protocol, and to
determine the prevalence of the physical examination findings that the protocol was designed to target.

METHODS
Sample
One hundred eleven community-dwelling adults aged 60 and
older with CLBP and 20 pain-free individuals were evaluated
using a cross-sectional design. CLBP participants were recruited from the OAPMP and two ongoing CLBP research
studies. None of the OAPMP participants had clinically
serious symptoms (cancer, fever, worsening neurological status, sudden change in pain). Subjects recruited from the research studies had moderate or worse pain measured using
the pain thermometer28 for 3 months or longer and according to standardized history, physical examination, and spine
x-ray were without evidence of nonmechanical disease (e.g.,
cancer, infection, osteoporotic compression fractures) or
they were pain-free (defined as pain less than once a week of
no more than ‘‘little’’ intensity measured using the pain thermometer, anywhere in the body). Subjects were excluded if
they reported recent sudden worsening of their pain. Using
this method of recruitment, it was assured that all CLBP
participants had mechanical LBP, which is reflective of the
vast majority of older adults with CLBP. All participants,
whether recruited from the OAPMP or the research studies,
were evaluated at the time of the first encounter with them.
Procedures
The purpose of this study was to develop a reliable, structured physical examination protocol to help practitioners
identify biomechanical and soft-tissue disorders that commonly exist in older adults with CLBP. The targeted disorders do not require spinal imaging for evaluation and, with
the exception of severe hip arthritis, are amenable to noninvasive or minimally invasive treatment. The ultimate goal
for the tool was to triage older adults with CLBP to appropriate specialists for further evaluation and treatment.
As a first step in protocol development, an expert panel
was convened. This panel of three physical therapists (PB)
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and a geriatrician/rheumatologist (DKW) first agreed upon
the categories of pathology commonly overlooked or misdiagnosed by primary practitioners in older adults with
CLBP. Four categories were identified: myofascial pain,
fibromyalgia, SIJ syndrome, and hip disease.
Next, a list of physical examination abnormalities
commonly found in these patients was created that included
the abnormal findings themselves as well as postural abnormalities (i.e., kyphosis and scoliosis) and functional leg
length discrepancies that contribute to the four categories of
pathology. Pain with axial movement was also assessed because of its association with disability29 and its utility in
differentiating mechanical from visceral disease. An operational definition for each of the physical findings was then
developed and a clinically feasible protocol outlined. The
examiners (SS and DW) underwent training in the resulting
protocol under the tutelage of one of the expert physical
therapists (PB) to refine and standardize the physical examination procedures shown in Table 1. Lower extremity
assessment was included in the protocol because of the
common co-occurrence of low back and leg pain and the
diverse associated pathologies and treatment approaches.
The interrater reliability of this examination tool was
tested in two phases on 30 subjects with CLBP. The second
examiner performed the physical examination independently and within 5 minutes of the first examiner. In Phase 1,
both examiners evaluated 16 subjects. Retraining then occurred in an effort to optimize standardization of the protocol, after which both examiners evaluated 14 additional
subjects.

Measures
The University of Pittsburgh institutional review board approved the following protocol. All research study subjects
signed informed consent. Data collected on clinic patients
were de-identified.
1. Demographic and descriptive informationFInformation on age, sex, pain duration (in years), pain location
(low back, buttocks, legs), and history of lumbar surgery
was collected.
2. LBP historyFAll subjects were interviewed to determine the presence of neurogenic claudication that suggested lumbar spinal stenosis (LBP radiating to the
buttocks or legs with standing or walking, relieved with
rest or forward flexion). All histories were taken and
clinical impressions documented with the examiner
masked to any available MRI findings. Current or recent history of pain involving the buttocks or legs was
also documented.
3. Physical examination findingsFThe protocol outlined
in Table 1 was administered to all subjects.

Data Analysis
Descriptive statistics for the sample were generated to obtain a prevalence estimate of biomechanical and soft-tissue
pathology in older adults with CLBP. Interrater reliability
of individual examination findings was evaluated using
the kappa statistic, Kendall’s tau, or Pearson correlation
coefficient, as appropriate, for the 30 subjects who underwent the repeat examination. A reliability of 0.00 to 0.40

Operational Definition

Presence of pain when
approximately 4 kg of force is
applied to defined tender
points.

Pelvic asymmetry

Lateral/rotational curvature of
thoracolumbar spine

Pain with direct palpation of
sacroiliac joint or with Patrick
test

Finding

Fibromyalgia tender
points

Functional leg length
discrepancy

Scoliosis (lateral/
rotational)

Sacroiliac joint pain

Ask patient to bend forward. Determine whether there is
asymmetry in height of paraspinal musculature.
Direct Palpation: Have patient stand on floor with shoes
removed. Stand behind patient. Exert firm pressure over
sacroiliac joint, first on one side then the other. Palpate right

Determine whether right and left hands are at different
heights.
Have patient stand on floor with shoes removed. Stand behind
patient. Run index finger along spinous processes (do not lift
hand between vertebrae) three times. If you do not detect
scoliosis, then:

Unilateral pain on palpation.

Evidence of scoliosis on
palpation or asymmetry in
height of paraspinal
musculature when patient
flexes forward.

Left-right discrepancy of pelvic
brim height.

Patient reports pain when
point is palpated.

Criteria for Positive Finding

PHYSICAL EXAMINATION FOR LOW BACK PAIN

(Continued)

0 5 no pain
1 5 pain
Score range: 0–2

0 5 no scoliosis
1 5 scoliosis

0 5 no discrepancy
1 5 difference in
heights noted

0 5 no pain
1 5 pain
Score range: 0–18

Scoring
JANUARY 2006–VOL. 54, NO. 1

Kneel behind patient. With palms parallel to floor and fingers
extended, place lateral surface of index finger of both hands
atop pelvic brim bilaterally. Eyes should be level with hands
while performing the examination.

Examine the following points bilaterally, using enough
pressure to blanch thumb nail:
(1) occiput at suboccipital muscle insertions
(2) low cervical at the anterior aspects of the
intertransverse spaces at C5–C7
(3) trapezius, midpoint of upper border
(4) supraspinatus at origins, above the scapular spine
near the medial border
(5) 2nd rib at the 2nd costochondral junction, just lateral to
the junction on the upper surfaces
(6) lateral epicondyle 2 cm distal to the epicondyle
(7) medial fat pad of the knee, proximal to joint line
(8) greater trochanter, just posterior to the trochanteric
prominence
(9) gluteal at upper outer quadrant of buttocks in anterior
fold of muscle
Have patient stand with both feet on floor, shoes removed.
Ask him to stand with feet together and as erect as possible.

Have patient sit comfortably on examination table, arms
resting in lap.
Tell patient that you are going to apply pressure at several
points on the body and that you want to know whether
pressure on any point causes pain.

Examination Technique

Table 1. Physical Examination Abnormalities in Older Adults with Low Back and Leg Pain
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Presence of pain on maximal
forward flexion, extension,
lateral flexion, or axial rotation

Axial pain on
movement

Hip disease

Presence of pain on firm
palpation of lumbar spinous
processes
Pain and restricted motion of
hip

Have patient stand on floor with shoes removed and hands at
side.

Have patient stand on floor with shoes removed. Ask him to
stand fully erect.
Inspect posture from the side.
Have patient stand on floor with shoes removed. Stand behind
and to left of patient and brace him in front with left arm;
palpate full extent of right paravertebral musculature with right
thumb. Exert approximately 4 kg force.
Repeat, palpating the left paravertebral musculature.
Position yourself behind patient, as for examination of
paravertebral musculature above. Using dominant thumb,
firmly palpate spinous processes L1–L5.
Hip internal rotation: Have patient lie supine on examining
table with hip and knee bent to 901. Put the hip into maximum
internal rotation and ask patient whether he experiences pain.
Patrick test: As above.

joint with right thumb, standing to left side of patient; palpate
left joint with left thumb, standing to right of patient.
Patrick test: Have the patient lie supine on the examining table
and place the foot of involved side on opposite knee. Then
slowly lower the test leg in abduction toward the examining
table. If patient reports pain in back (not groin, buttocks, or
leg), then test is positive.
Have patient lay supine on examination table.
Have patient flex right hip and knee, keeping sole of foot on
table.
Cross bent leg over opposite leg; again place sole on table
and exert mild medially directed pressure on lateral aspect of
knee to put piriformis in stretch.
Exert firm pressure (4 kg) over middle extent of piriformis.
Repeat examination on opposite side.
Have patient lie supine on examination table. Using thumbs of
both hands, exert firm pressure (4 kg) over full extent of TFL
and IT band.
Repeat examination on opposite side.

Examination Technique

0 5 no kyphosis
1 5 kyphosis
0 5 no pain
1 5 pain
Score range: 0–2

Fixed thoracic forward
curvature.
Patient reports pain when
muscle is firmly palpated.

Report of pain with movement

Pain in groin, buttocks, or leg
(not back).

0 5 no pain
1 5 pain
Score range: 0–2
0 5 no pain
1 5 pain
Score range: 0–2
0 5 no pain
1 5 pain
Score range: 0–6

0 5 no pain
1 5 pain

0 5 no pain
1 5 pain
Score range: 0–2

Patient reports pain when
muscle or band is firmly
palpated.

Patient reports pain when any
spinous process is firmly
palpated.
Pain with maximal internal
rotation

0 5 no pain
1 5 pain
Score range: 0–2

0 5 no pain
1 5 pain
Score range: 0–2

Scoring

Patient reports pain when
muscle is firmly palpated.

Criteria for Positive Finding
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Vertebral body pain

Myofascial pain of
paralumbar
musculature

Presence of pain on deep
palpation of tensor fascia lata
or IT band

Myofascial pain,
tensor fasciae latae
(TFL) with or without
iliotibial (IT) band
pain
Kyphosis

Deformity of thoracic spine
creating forward flexed
posture
Presence of pain on deep
palpation of paralumbar
musculature

Presence of pain on deep
palpation of piriformis

Operational Definition

Myofascial pain,
piriformis

Finding

Table 1. (Contd.)
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RESULTS
Ask patient whether he has pain when he:
bends forward. Then ask him to bend forward as far as
possible, or until he reports pain.
bends backward. Then ask him to bend backward as far as
possible (brace from behind), or until he reports pain.
bends to the side. Then ask him to bend laterally to right then
left as far as possible while sliding arm down leg or until he
reports pain.
twists. Then ask him to perform axial rotation maximally to
right then left as far as possible or until he reports pain.

Examination Technique
Operational Definition
Finding

Table 1. (Contd.)

PHYSICAL EXAMINATION FOR LOW BACK PAIN

was accepted as marginal, a value of 0.40 to 0.75 was considered good, and a value greater than 0.75 was interpreted
as excellent.30 Because of sometimes paradoxical behavior
of the kappa statistic, percentage agreement (p0), percentage positive agreement (ppos), and percentage negative
agreement (pneg) were also computed.31,32 To evaluate the
efficacy of the protocol as a triage tool, individual tests were
placed into one of four categories depending on whether a
positive finding was an indicator of SIJ pain, myofascial
pain, fibromyalgia, or hip disease. A positive finding for an
individual test rendered a positive score for the triage category. The interrater reliability for these triage findings was
also generated using the kappa statistic, p0, ppos, and pneg.
Discriminant validity of each of the tests was assessed by
comparing each examination component between those
with and without pain using Fisher exact test, Wilcoxon
rank sum test, or Jonckheere-Terpstra test.33,34

Scoring

JAGS

Sample Characteristics
Sample characteristics of the 131 participants are summarized in Table 2. Twenty were pain-free, and 111 reported
CLBP with or without leg pain. Mean age for the pain group
was 75, and 59% were women; mean age for the pain-free
group was 74, and 50% were women. CLBP subjects reported symptoms for an average of 158.4 months (13.2
years) with 52% experiencing concomitant buttocks pain
and 52% concomitant leg pain. Twenty-six percent of
CLBP subjects reported symptoms consistent with spinal
stenosis (i.e., neurogenic claudication), and 16% had undergone back surgery.
Prevalence of Painful Disorders
Table 3 summarizes the prevalence of physical examination
findings as determined by one rater. The most common
findings were myofascial pain in 95.5% of CLBP subjects,
SIJ pain in 83.6% of subjects, and signs of hip disease in
48.0%. Thirteen percent of subjects had neurogenic claudication and physical findings consistent with SIJ syndrome
plus myofascial pain of the piriformis, tensor fascia lata/
iliotibial (TFL/IT) band, or both. Thirty-six percent of subjects had SIJ syndrome plus piriformis myofascial pain,
TFL/IT band pain, or both in the setting of scoliosis but no
neurogenic claudication. Ninety-six percent of subjects
with CLBP had one or more abnormalities identified by the
physical examination protocol. One subject had evidence
only of hip disease; 6.9% had only myofascial findings;
4.9% had a combination of hip disease and myofascial
pain; and one had a combination of fibromyalgia tender
points, hip disease, and myofascial pain. SIJ pain never occurred in isolation. Thirty-one percent of participants had
only SIJ pain and myofascial pain; 31% had SIJ pain, hip
pain, and myofascial pain; 9.8% had SIJ pain, fibromyalgia
tender points, and myofascial pain; and 9.8% had SIJ pain,
myofascial pain, hip pain, and fibromyalgia tender points.
Interrater Reliability
Interrater reliability of the individual components of the
physical examination protocol is shown in Table 4. SIJ pain
(0.81), fibromyalgia tender points (0.84), and TFL/IT band
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Table 2. Sample Characteristics
Main Sample

Reliability Subsamples

Characteristic

With Pain
(n 5 111)

Without Pain
(n 5 20)

Pretraining
(n 5 16)

Posttraining
(n 5 14)

Combined
(n 5 30)

Age, mean  SD
Female, n (%)
Pain duration (months), mean  SD
Surgery, n (%)
Buttocks pain, n (%)
Left
Right
Leg pain, n (%)
Left
Right
Clinical spinal stenosis, n (%)

74.8  6.3
65 (58.6)
158.4  159.3
17 (15.5)
58 (52.3)
38 (34.2)
43 (38.7)
58 (52.3)
41 (36.9)
43 (38.7)
28 (25.7)

73.8  5.9
10 (50.0)
F
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)

73.8  4.7
8 (50.0)
107.6  127.0
0 (0.0)
5 (31.3)
3 (18.8)
4 (25.0)
5 (31.3)
3 (18.8)
4 (25.0)
4 (25.0)

74.9  8.1
7 (50.0)
93.6  80.7
2 (14.3)
10 (71.4)
6 (42.9)
7 (50.0)
6 (42.9)
5 (35.7)
6 (42.9)
0 (0.0)

74.3  6.4
15 (50.0)
101.1  106.3
2 (6.9)
15 (50.0)
9 (30.0)
11 (36.7)
11 (36.7)
8 (26.7)
10 (33.3)
4 (13.3)

SD 5 standard deviation.

pain (0.78) had excellent posttraining reliability values; hip
disease according to Patrick test (0.45) and internal rotation
(0.56), scoliosis (0.43), kyphosis (0.66), pain with axial
motion (0.75), and piriformis myofascial pain (0.71) had
good posttraining reliability values; lumbar paravertebral
myofascial pain (0.39) and functional leg length discrepancy (LLD) (0.0) had marginal posttraining reliability values. Because kappa values can be misleading under certain
conditions, simple descriptive measures (p0, ppos, and pneg)
were also evaluated, with results shown in Table 4.

Effects of Retraining
Retraining was found to be especially helpful for the identification of myofascial pain, SIJ pain, and hip pain according to internal rotation but not according to Patrick test.
Kappa values for interrater agreement were 0.29 before
versus 0.63 after retraining for myofascial pain, 0.54 before
versus 0.81 for SIJ pain, and 0.38 versus 0.56 for hip internal rotation. There was no significant change in reliability for fibromyalgia tender points (0.89 vs 0.84).
DISCUSSION
The purpose of this study was to determine the prevalence,
reliability, and discriminant validity of biomechanical and
soft-tissue abnormalities in community-dwelling older
adults with CLBP. The findings suggest that these abnormalities are common, that the majority can be detected reliably, and that they appear to have good discriminant
validity. The findings also suggest that CLBP in older adults
should be considered a clinical syndrome with multiple potential physical contributors rather than idiopathic, as the
current literature suggests.35
The vast majority of subjects with CLBP had physical
findings consistent with SIJ pain (83.6%), myofascial pain
(95.5%), or both. Forty-eight percent had hip pain, 19%
had 11 or more of 18 tender points supportive of fibromyalgia,36 and 88% had multiple sites of pain-related
pathology. Furthermore, although 26% of subjects had a
clinical history supportive of lumbar spinal stenosis, none
of the 111 participants with CLBP had clinically serious

symptoms that pointed to a need for advanced imaging.
These findings, taken together, have potentially important
implications regarding healthcare delivery and resource
utilization for older adults with CLBP.
Nonsurgical interventions can largely be used to manage the disorders targeted by the physical examination protocol. At the foundation of myofascial pain treatment
related to LBP is identification and modification of perpetuating factors such as poor posture, dysfunctional body
mechanics, and leg length discrepancies.37 Gentle stretching, exercise, and trigger point injections may also be beneficial. A variety of noninvasive treatment approaches,
including aerobic exercise, tricyclic antidepressants, oral
analgesics, and cognitive behavioral therapy, may be beneficial for the treatment of fibromyalgia, a disorder that is
common in older women.24 Treatment of SIJ syndrome can
be challenging because of the complexity of this disorder,
but as with myofascial pain, management of contributing
factors such as functional LLD, pelvic musculature abnormalities, and lower extremity arthritis should start the
process,38 perhaps along with SIJ injection.39
The first step in treatment of hip disease is the sometimes challenging differentiation of this problem from that
of spine disease40 or, as in the case of the participants in the
current study, recognition of the co-occurrence of these
disorders. The purpose of the maneuvers in the protocol
(pain with internal hip rotation and pain with flexion, abduction, and external hip rotation (Patrick test)) is to help
the examiner determine whether there is a problem with the
hip joint itself or the periarticular musculature. Although it
may not be possible to definitively make this determination
on examination, abnormalities on either maneuver should
prompt a plain hip radiograph and referral for nonsurgical
or surgical treatment, depending upon the severity of symptoms and response to prior treatments.
Interrater reliability for the finding of SIJ pain improved significantly after retraining (0.54 preretraining,
0.81 postretraining), as did myofascial pain (0.29 preretraining and 0.63 postretraining). Postretraining reliability
for the assessment of piriformis myofascial pain and TFL/IT
band pain was 0.71 and 0.81, respectively, whereas relia-
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Table 3. Prevalence of Physical Examination Findings in Older Adults ( 60) with and without Low Back Pain
Prevalence or Score

Examination Component

Range

With Pain
(n 5 111)

Without Pain
(n 5 20)

P-value

Functional leg length discrepancy, n (%)
Scoliosis, n (%)
Kyphosis, n (%)
Axial pain
Pain with axial motion, mean  SD
Forward flexion, n (%)
Extension, n (%)
Right lateral flexion, n (%)
Left lateral flexion, n (%)
Right axial rotation, n (%)
Left axial rotation, n (%)
Lumbar vertebral pain, n (%)
Sacroiliac joint pain (triage), n (%)
Sacroiliac joint pain with palpation
Left, n (%)
Right, n (%)
Patrick test for back pain
Left, n (%)
Right, n (%)
Fibromyalgia tender points, mean  SD
11 (triage), n (%)
Myofascial pain (triage), n (%)
Lumbar paravertebral
Left, n (%)
Right, n (%)
Piriformis
Left, n (%)
Right, n (%)
Tensor fascia lata with/without iliotibial band pain
Left, n (%)
Right, n (%)
Hip disease (triage), n (%)
Patrick test positive for hip pain
Left, n (%)
Right, n (%)
Internal rotation test
Left, n (%)
Right, n (%)

yes/no
yes/no
yes/no

19 (17.1)
86 (77.5)
34 (30.6)

1 (5.0)
12 (60.0)
3 (15.0)

.31
.16
.18

0–6
yes/no
yes/no
yes/no
yes/no
yes/no
yes/no
yes/no
yes/no
0–2
yes/no
yes/no
0–2
yes/no
yes/no
0–18
yes/no
yes/no
0–2
yes/no
yes/no
0–2
yes/no
yes/no
0–2
yes/no
yes/no
yes/no
0–2
yes/no
yes/no
0–2
yes/no
yes/no

2.47 (1.88)
42 (37.8)
53 (47.8)
59 (53.2)
57 (51.4)
31 (27.9)
32 (28.8)
59 (53.2)
92 (83.6)
71 (64.0)
80 (72.1)
14 (13.2)
25 (24.5)

0.0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
1 (5.0)
1 (5.0)
1 (5.0)
0 (0.0)
0 (0.0)

5.6 (5.2)
21 (19.3)
106 (95.5)
61 (55.0)
63 (56.8)
63 (56.8)
57 (51.4)
68 (61.3)
68 (61.3)

0.8 (1.8)
0 (0.0)
2 (10.0)
1 (5.0)
0 (0.0)
1 (5.0)
0 (0.0)
2 (10.0)
1 (5.0)

50 (48.1)
28 (26.4)
33 (32.4)
15 (13.9)
20 (18.5)

0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)

o.001
o.001
o.001
o.001
o.001
.004
.003
o.001
o.001
o.001
o.001
o.001
.005
.12
.01
o.001
.04
o.001
o.001
o.001
o.001
o.001
o.001
o.001
o.001
o.001
o.001
o.001
o.001
.007
.002
.02
.13
.04



P-value obtained using Fisher exact test for dichotomous examination components, Jonckheere-Terpstra test for those scoring 0–2, and Wilcoxon rank sum test for
pain with axial motion (0–6) and fibromyalgia tender points (0–18).
SD 5 standard deviation.

bility for the assessment of lumbar paravertebral musculature was poor (0.39). Poor reliability for the assessment of
myofascial findings in the lower back has previously been
reported.41 The good reliability for the assessment of the
piriformis and TFL/IT band in this study was therefore encouraging. The lesser reliability of the piriformis examination than of the TFL/IT band likely relates to the fact that
the piriformis is a deeper and more-challenging muscle to
examine.
Postretraining reliability for the identification of postural abnormalities and functional LLD and the potential
relationship between these abnormalities and LBP is worthy
of discussion. There was modest improvement for the iden-

tification of scoliosis (0.26 vs 0.43) and significant improvement for identification of kyphosis after retraining
(  0.08 vs 0.66) but poor reliability for functional LLD and
no improvement after retraining. Although kyphosis primarily involves the thoracic spine, practitioners should be
aware of its potential for contribution to LBP. Several
mechanisms may be involved, including direct involvement
of lumbar vertebrae; altered spinal mechanics, including
pseudoarthroses42 and paraspinal muscle pain; and direct
pressure of the rib cage on the pelvis.43 Based upon the high
prevalence of scoliosis in subjects with pain and those who
were pain-free, it appears that this postural abnormality is
not alone sufficient to cause symptoms. It is also possible
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Table 4. Physical Examination Findings: Interrater Reliability and Utility as a Triage Tool (n 5 30; 16 preretraining, 14
postretraining)
Measures of Interrater Agreement
(Pre/Post/Total Reliability Sample)
Percentage
Positive
Agreement

Percentage
Negative
Agreement

Examination Component

Range

Reliability

Percentage
Agreement

Functional leg length discrepancy
Scoliosis
Kyphosis
Axial pain
Pain with axial motion
Forward flexion
Extension
Right lateral flexion
Left lateral flexion
Right axial rotation
Left axial rotation
Lumbar vertebral pain
Sacroiliac joint pain (triage)
Sacroiliac joint pain with palpation
Left
Right
Patrick test for back pain
Left
Right
Fibromyalgia tender points
11 (triage)
Myofascial pain (triage)
Lumbar paravertebral
Left
Right
Piriformis
Left
Right
Tensor fascia lata with/without iliotibial band
Left
Right
Hip disease (triage)
Patrick test positive for hip pain
Left
Right
Internal rotation test
Left
Right

yes/no
yes/no
yes/no

0.09/  0.17/0.00
0.26/0.43/0.33
 0.08/0.66/0.21

69/71/70
69/79/73
50/86/67

29/0/18
78/86/82
20/75/44

80/83/82
44/57/50
64/90/76

0–6
yes/no
yes/no
yes/no
yes/no
yes/no
yes/no
yes/no
yes/no
0–2
yes/no
yes/no
0–2
yes/no
yes/no
0–18
yes/no
yes/no
0–2
yes/no
yes/no
0–2
yes/no
yes/no
0–2
yes/no
yes/no
yes/no
0–2
yes/no
yes/no
0–2
yes/no
yes/no

0.80/0.75/0.77
0.71/0.32/0.56
0.50/0.84/0.65
0.73/1.00/0.86
0.61/0.57/0.59
0.46/0.65/0.53
0.54/0.76/0.63
0.43/0.59/0.47
0.54/0.81/0.66
0.51/0.70/0.59
0.38/0.85/0.60
0.60/0.51/0.56
0.63/0.45/0.54
0.43/  0.08/0.26
0.43/0.23/0.30
0.89/0.84/0.87
0.85/0.63/0.79
0.29/0.63/0.42
0.34/0.39/0.34
0.25/0.43/0.33
0.40/  0.09/0.22
0.60/0.71/0.66
0.21/0.59/0.41
0.50/0.71/0.59
0.70/0.78/0.75
0.61/0.81/0.70
0.74/0.76/0.75
0.73/0.35/0.59
0.64/0.45/0.58
0.49/0.63/0.58
0.38/0.18/0.28
0.38/0.56/0.47
 0.09/0.63/0.27
– – –/0.44/0.24

88/79/83
75/93/83
88/100/93
81/79/80
75/86/80
81/93/87
69/79/73
81/93/87

80/40/67
71/89/78
83/100/92
77/77/77
60/75/67
67/80/71
67/80/73
87/95/91

91/87/89
78/95/86
90/100/94
84/80/82
82/90/86
87/96/91
71/77/73
67/86/75

69/93/80
81/79/80

67/94/81
86/84/85

71/91/79
73/67/70

88/85/86
88/69/79

50/0/33
50/33/40

93/92/92
93/80/88

94/93/93
81/93/87

89/67/83
89/96/92

96/96/96
40/67/50

63/71/67
69/50/60

67/67/67
67/63/65

57/75/67
71/22/54

63/79/70
75/86/80

70/77/73
78/88/82

50/80/67
71/83/77

81/93/87
88/93/90
88/69/79

84/95/90
90/96/93
90/50/79

77/86/80
83/80/82
83/78/80

75/92/83
69/62/66

71/67/71
67/29/55

78/96/88
71/74/72

81/92/86
81/85/83

0/67/33
0/50/29

90/96/92
90/91/90



Kappa for dichotomous examination components, Kendall’s tau for those scoring 0–2 and pain with axial motion (0–6), and Pearson correlation coefficient for
fibromyalgia tender points (0–18).

that the method used to detect scoliosis was inaccurate.
Future studies should employ anteroposterior spine radiograph-measured Cobb angle44 to further explore the contribution of scoliosis to LBP in older adults.
The relationship between LBP and LLD is controversial,45 although this has not been specifically examined in
older adults. The role of LLD in causing SIJ syndrome is
accepted38 and in the authors’ experience is a particular
concern in older adults after total hip or knee replacement.
The method that was devised for assessing functional LLD
was unreliable, although the low prevalence of this phe-

nomenon in these subjects may have contributed to the low
interrater reliability.
A methodological strength of this study was the rigorous treatment of data, with attention to possible paradoxical behavior of the commonly used kappa statistic.
Prevalence influences the kappa statistic, like any other
omnibus index used in a two-by-two table setting,46,47
which can have a small value despite a higher rate of interrater agreement and vice versa.31 To confirm that the high
kappa statistics observed with the examination components
were due to good and excellent interrater reliability rather
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than a fortunate combination of ratings, p0, ppos, and pneg
were also evaluated, and similar findings were reached.32
Comparison of the preretraining and postretraining
data suggests that learning reinforcement is an important
component of teaching primary care practitioners these
critical physical examination skills and that, after such
learning reinforcement, competence can be achieved. The
protocol is also practical, taking no more than 5 minutes to
perform. In a busy office practice, the intake nurse could
conceivably evaluate older adults with CLBP using the protocol described in this study.
Although this novel approach to the physical assessment of CLBP and the encouraging interrater reliability
findings are noteworthy, the study’s limitations should also
be pointed out. Because the subjects were a convenience
sample that consisted of individuals who presented to a
tertiary referral center pain clinic or who presented for
evaluation in the context of LBP research studies, it may not
be appropriate to generalize these results to all older adults
with CLBP. In addition, because of the cross-sectional nature of the study, it could only be concluded that these
physical examination abnormalities were associated with
LBP, but causal links could not be tested. Future studies will
examine the relationship between treatment of the physical
abnormalities identified and pain reduction.
The structured physical examination protocol was developed as a screening tool to help primary providers identify common soft-tissue and biomechanical abnormalities
associated with LBP. There are likely many more physical
examination abnormalities not included in the protocol that
contribute to LBP, such as knee disease and muscular weakness and restrictions. Future studies designed to deconstruct
LBP in older adults should include a more-comprehensive
list of musculoskeletal impairments. The protocol is not a
tool to identify all of the contributors to LBP in older persons but a potential substitute for commonly ordered imaging studies in older adults with LBP who have no
clinically serious symptoms. Basic and advanced imaging in
these patients often identifies skeletal pathology that is incidental9,12,48 and cannot identify soft-tissue pathology and
other important subtle biomechanical abnormalities that
contribute to pain.
Another limitation of the study is that the two examiners were not masked to the clinical status of the participants (i.e., they knew whether patients had back pain or
were pain-free) to simulate a real-world clinical encounter;
thus, the possibility exists that this knowledge may have
biased the examination techniques. Nevertheless, the possibility of this significantly influencing the results is low,
because the examiners were careful to follow the protocol
as outlined and the magnitude of the difference in prevalence of findings between groups was substantial. In addition, nonverbal indicators of pain are common in older
adults with CLBP;49 thus, true masking to pain status may
not be feasible. Future examination of the reliability and
validity of this protocol will employ participants in a primary care setting that includes independent examiners who
are masked to participants’ clinical status.
Significant healthcare resources are spent on MRIs in
the evaluation of patients with LBP, even though the correlation between MRI findings and clinical symptoms is
poor,9,11 and the likelihood of ongoing pain and disability
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after MRI-directed back surgery is not insubstantial.13–19
Because these findings were based upon a small convenience
sample, additional investigation in this area should be undertaken. To improve the care of older adults with LBP, a
paradigm shift is needed. Primary care physicians must assume the role of frontline pain practitioners. Hands-on
physical examination must take the place of expensive
technology that often confuses rather than clarifies the
treatment needed to effect improvement. Whether the physical examination protocol described in this study is feasible
and accurate in the primary care setting and whether its
implementation could result in improved patient outcomes
should be the subject of future investigation.
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