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A ReVIEW OF INTRAEXAMINER AND INTEREXAMINER
RELIABILITY OF STATIC SPINAL PALPATION:

A LITERATURE SYNTHESIS
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ABSTRACT

Objective: The purposes of this study were to locate articles that assessed the reliability of static palpation of the spine
and sacroiliac joints, to appraise the quality of these studies, and synthesize their results.

Methods: A structured literature search was conducted of chiropractic and medical databases PubMed, Manual
Alternative and Natural Therapy System, Index to Chiropractic Literature, and Cumulative Index to Nursing and Allied
Health Literature from 1965 through October 2007. Reference sections were inspected for additional citations. Only
peer-reviewed articles in English containing information about static palpation of the spine or sacroiliac joints were
selected. The resulting studies were appraised for quality by both of the authors using a 6-point scale instrument
developed to assess the quality of reproducibility studies.

Results: The search generated 343 citations, and another 7 were harvested from the reference lists. After removing
articles not meeting the inclusion criteria, 29 were retained. A total of 14 studies focused on the reliability of locating
painful or tender points, 10 on the location of landmarks, and 5 on position or alignment of bone structures. A higher
proportion of studies that assessed painful or tender points reported acceptable levels of reliability. However, there were
no significant differences between methods of palpation when considering the proportions of high-quality studies that
reported good reliability. Thus, no form of static palpation could be considered to be superior.

Conclusion: Reported indices of agreement were generally low. More of the pain palpation studies reported acceptable
k levels, although no one method of palpation could be deemed clearly superior. (J Manipulative Physiol Ther

2009;32:379-386)

loskeletal practitioners as a component of the evalua-

tive process used in making patient management
decisions. It may be used to determine the position of bone
structures, sites of pain or tenderness, or particular spinal
levels. Knowing the actual position of a vertebral segment
would be useful to those aiming to reposition the bone to a
more normal alignment. Being able to recognize the sites of
pain or tenderness is helpful in directing therapies to the

Static spinal palpation is commonly used by muscu-
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correct regions of the spine. The recognition of precise spinal
levels is important when one wants to transfer information
gained from a patient’s spinal examination or x-ray findings
to their treatment.

To be of value in the clinical decision-making process,
spinal palpation should be reproducible when 1 examiner
repeatedly evaluates the same group of subjects (intraex-
aminer reliability) and when more than 1 examiner evaluates
the same group of subjects (interexaminer reliability). A
number of studies have evaluated the reliability of static
spinal palpation, which have generally found it to be low.
Several subsequent reviews have included spinal palpation
studies, which highlight these findings, although palpation of
tender or painful segments was reported to be more reliable
than other forms of static palpation.'

The purposes of this review were to locate studies that
have assessed the reliability of static palpation of the spine
and sacroiliac (SI) joints, to appraise the quality of these
studies, and synthesize their results. To our knowledge, no
previous reviews have focused on this topic. We dealt with
the reliability of static palpation in this review, although its
validity will be reported elsewhere.
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METHODS

A search was conducted of the MEDLINE-PubMed,
Manual Alternative and Natural Therapy System (MAN-
TIS), Index to Chiropractic Literature (ICL), and Cumulative
Index to Nursing and Allied Health Literature (CINAHL)
databases for the years 1965 through October 2007. The
PubMed search involved the following strategy: “(palpation
NOT motion) and (reliability or validity or accuracy) and
(spine or back or neck or thoracic or lumbar or SI).”
MANTIS was searched using the Controlled Supplemental
Vocabulary terms “palpation and Spine and (reliability or
validity).” The CINAHL and ICL searches were purpose-
fully broad, using “palpation” as the only query term. The
reference sections of the literature generated by the searches
were inspected for additional relevant citations. Only peer-
reviewed articles in the English language that purported to
contain information on the subject of static palpation of the
spine or SI regions were selected for review.

Inclusion and Exclusion Criteria

To be included in the literature review, articles had to be
original studies that investigated the intra- and/or interex-
aminer reliability of manual static palpation of the spine or SI
regions and published in a refereed journal between 1965
and October 2007 in the English language. Articles that did
not meet the inclusion criteria were excluded.

Studies that investigated the validity of manual static
palpation of the spine or SI regions were not included
because these will be dealt with in another review. Literature
reviews, commentaries or editorial articles, letters to the
editor, conference proceedings, abstracts, and articles that
presented unclear data were excluded.

Quality Assessment

The studies included in this review were appraised for
quality by both of the authors using a 6-point scale
developed by Stochkendahl et al,” which was specifically
developed to assess the quality of reproducibility studies
(Appendix A). A maximum of 6 points are possible in this
scale for interexaminer reliability studies, whereas 4 points
maximum are possible for studies dealing with intraexaminer
reliability. The final score may be converted to a percentage,
as was done in this review. Disagreements about the ratings
of the articles’ quality were resolved by consensus.
Interexaminer studies that scored 3 or more points (=50%)
were considered to be high quality, and those scoring less
than 3 (<50%) low quality. Intraexaminer studies that scored
2 or more points (=50%) were considered to be high quality,
and those scoring less than 2 (<50%) low quality. Data from
the included articles were extracted and recorded by both of
the authors.

The extent of examiner reliability for the included studies
was characterized using the following interpretation of
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Fig 1. Flowchart of the article selection process.

values: 0, none; 0 to 0.2, slight; 0.2 to 0.4, fair; 0.4 to 0.6,
moderate; 0.6 to 0.8, substantial; 0.8 to 1.0, almost perfect.4
Studies reporting ranges of k values 0.4 or greater were
considered to have shown an acceptable level of reliability.
Some studies only provided the percentage of agreement
between examiners, which was considered to be incon-
clusive, because of the inherent limitations associated with
assessing examiner agreement using this statistic.” The
intraclass correlation coefficient (ICC) was used in 1 study,
wherein we used the following interpretation: greater than
0.75, good reliability; 0.40 to 0.75, fair to good reliability;
less than 0.40, poor reliability.” The F statistic and the
coefficient of variation were also used to denote the degree of
examiner agreement. Published interpretations of these
statistics with regard to the findings of reproducibility
studies are not available, however, so studies using these
indices of agreement were considered to be inconclusive.

Comparative Analysis

The studies’ ranges of k values were depicted in graphical
form to permit visual comparison of the outcomes. Studies
that did not use the « statistic to represent the degree of
agreement were not included in the graphs.

Levels of Evidence

Levels of evidence in support of the various types of
static spinal palpation were categorized according to the
following rating system,” which takes into consideration
the total number of studies, the methodological quality of
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Table 1. Studies that focused on the assessment of the reliability of pain provocation in the spine and/or SI region
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Examiners, Study  Quality
Author Region experience Subjects type score® (%)  Findings Degree of reliability
Boline et al (1988)*2 T12-S1 1 DC,<ly, 1St 50 (23 Sx,27 Asx)  Inter 83 k=-0.03t00.49 None to moderate
% = 60 to 90
Boline et al (1993)* L1-S1 3 DC, Exp 28 Sx Inter 50 Kk =0.48 to 0.90 Moderate to almost
% =179 to 96 perfect
Christensen et al** T1-T8 2 DC, Exp 107 (51 Sx angina, Inter 100 k =10.38 t0 0.70 Fair to substantial
56 Asx)
T1-T8 2 DC, Exp 107 (51 Sx angina, Intra 100 Kk =0.34 t0 0.77 Fair to substantial
56 Asx)
Deboer et al*’ C1-C7 3 DC, Exp 40 Asx Inter 50 Kk =—0.04to 0.48  None to moderate
C1-C7 3 DC, Exp 40 Asx Intra 25 Kk =10.20 to 0.56 Fair to moderate
Hubka and Phelan®® C2-C7 2DC, 15y 30 Sx Inter 50 K= 0.68 Substantial
Keating et al*”’ T12-S1 3DC,>25y 46 (21 Sx, 25 Asx)  Inter 67 Kk =0.19 to 0.48 Slight to moderate
Lundberg and Gerdle®®  T10-S1 2 PT, Exp 150 Inter 50 Kk =0.67t00.71 Substantial
McCombe et al*® LI1-L5, SI 3 MD, 1 PT, Exp 83 Sx Inter 17 k=0.28t0 0.47 Fair to moderate
Paydar et al* SI 2 St 32 Asx Inter 50 k=073 Substantial
% =90.6
SI 2 St 32 Asx Intra 25 k=091 Almost perfect
% =96.8
Strender et al *! C0-C3 2 PT, >21y 50 (25 Sx, 25 Asx)  Inter 67 k=0.311t00.52 Fair to moderate
% = 58 to 68
Strender et al*? L5-S1 2MD, 2 PT,Exp 71 Sx Inter 67 Kk =0.06 t0 0.71 Slight to substantial
% =173 to 88
Van Suijlekom™ Co-C7 2 neuro, Exp 24 Sx Inter 17 k=0.14to 0.31 Slight to fair
Viikari-Juntura* C1-C7 1 MD, 1 PT, Exp 52 Sx Inter 17 Kk =0.47 to 0.56 Moderate
Waddell et al*® L1-S1 4 MD, Exp 475 Sx, 335 Asx  Inter 33 k=10 Almost perfect
% =100

C indicates cervical; T, thoracic; L, lumbar; S, sacral; Sx, symptomatic; Asx, asymptomatic; Inter, interexaminer reliability; Intra, intraexaminer reliability; %,

percent agreement; DC, doctor of chiropractic; MD, doctor of medicine; PT, physical therapist; St, student; Exp, experienced.

# Percentage rounded off the nearest whole number.

the studies (ie, quality scores), and the consistency of the
study outcomes:

® Strong evidence: provided by generally consistent
findings in multiple (=2) high-quality studies

® Moderate evidence: provided by generally consistent
findings in 1 high-quality study and 1 or more low-
quality studies or in multiple (=2) low-quality studies

® Preliminary evidence: only 1 study available

® Conflicting evidence: inconsistent findings in multiple
(=2) studies

® No evidence: no studies were identified.

Consistency was determined by comparing study out-
comes presented in the tables and figures.

Data Analysis

Differences between proportions were tested for statistical
significance using Yates corrected x> test. Data analyses
were carried out using SPSS for Windows (Version 15.0.1;
SPSS, Inc, Chicago, IlI).

REsULTS

The search was carried out on October 26, 2007,
generating 343 citations (143 from PubMed, 89 from
MANTIS, 58 ICL, and 53 from CINAHL); another 7 were
harvested from the reference lists. One hundred two
duplicates were found, and 195 articles did not meet the
inclusion criteria, resulting in the elimination of 297
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Table 2. Studies that focused on the assessment of the reliability of locating landmarks in the spine and/or SI region

Examiners, Study Quality
Author Region experience Subjects  type  Score® (%) Findings Degree of reliability
Keating et al®”’ T12-S1 3DC,>2.5y 46 (21Sx, Inter 67 Kk =—0.08 t0 0.03  None to slight
25 Asx)
Billis et al*® C5, Te, LS 17 PT, =2y, 13 PT St 9 Asx Inter 67 F=1843 Inconclusive
P=.001
C5, Te, LS 17 PT, >2y, 13 PT St 9 Asx 50 F=2.09 Inconclusive
P=0.161
Binkley et al*’ L1-SI 6 PT, at least 6 y 18 Sx Inter 50 K,y = 0.30 Fair
ICC =0.69 Fair to good
(CL 0.53-0.82)
Broadbent et al*® T12-S1 2 MD, NI 100 Sx  Inter 50 Ky, = 0.43-0.63 Moderate to
substantial
Byfield and L1, L4 2 DC, Exp 42 Asx Inter 17 % = 55-81 Inconclusive
Humphreys*’ L1, L4 2 DC, Exp 42 Asx  Intra 0 % = 39-62 Inconclusive
Downey et al*” L1-L5 6 PT,>7y 20 Sx Inter 33 K,, = 0.44-0.98 Moderate to
almost perfect
Holmgren and L5 and SI 3PT, ~15y 25 Sx Inter 67 Kk =0.11-0.17 Slight
Waling®'
McKenzie and Taylor> L1-L5 14 PT, Inexp 5 Asx Inter 17 Kk =0.28 Fair
% =56
L1-L5 3PT, >S5y 5 Asx Intra 25 k =0.61-0.9 Substantial to almost perfect
% = 84-96
O’Haire and ST 10 DO, fifth-year St 10 Asx  Inter 50 Kk = 0.04-0.08 Slight
Gibbons™ SI 10 DO, fifth-year St~ 10 Asx  Intra 25 Kk =—-0.05100.58  None to moderate
Simmonds and L4, SI 20 PT, St 20 Asx Inter 33 CoefVar = 0.48-0.65 Inconclusive
Kumar™* L4, SI 20 PT, St 20 Asx  Intra 25 CoefVar=0.28-0.78 Inconclusive

C indicates cervical; T, thoracic; L, lumbar; S, sacral; Sx, symptomatic; Asx, asymptomatic; Inter, interexaminer reliability; Intra, intraexaminer reliability; %,
percent agreement; CI, 95% confidence interval; CoefVar, coefficient of variation; DC, doctor of chiropractic; MD, doctor of medicine; DO, doctor of
osteopathic medicine; PT, physical therapist; St, student; Exp, experienced; NI, no information presented.

# Percentage rounded off the nearest whole number.

references. Thus, 52 articles were considered to be potentially
relevant, although, after reading the articles’ full-text, another
24 were eliminated for the following reasons: did not involve
spine or Sl region,®!" validity study,'? review or commentary
article,'*'* abstract only,'> motion palpation,'®>° combined
tests,”'>* not palpation,”*® not reliability,”” involved
cadavers,”®? and unclear data.’*>' Twenty-nine articles
were ultimately included in this review and were appraised
for quality (Fig 1).

A total of 14 of the included studies focused on the
assessment of the reliability of locating painful or tender
points®**> (Table 1), 10 focused on the location of
landmarks®”-**>* (Table 2), and 5 focused on position or
alignment of the bone structure®>>’ (Table 3). One of the
studies®’ considered pain provocation as well as landmark
identification and was therefore included in both Tables 1
and 2.

Of the 14 studies that assessed the location of painful or
tender points, 6 reported acceptable levels of interexaminer

27

33,36,38,40,44,45 44,45

reliability, although 2 of them were
considered to be low quality. One of the pain location
studies reported acceptable intraexaminer reliability,** but it
was deemed to be low quality.

Of the 10 studies that assessed locating landmarks, 2
reported acceptable levels of interexaminer reliability,*®>°
and 1 reported acceptable intraexaminer reliability.” Never-
theless, only 1 of these 3 studies was above the cutoff for
acceptable quality,*® scoring 50%. Billis et al*® also reported
acceptable intraexaminer reliability, but their use of the F
statistic was inconclusive in determining examiner agreement.

None of the 6 studies that assessed the position or
alignment of spinal structures reported acceptable levels of
interexaminer reliability, and only 1 reported acceptable
intraexaminer reliability.”® However, the quality of the single
study that reported acceptable intraexaminer reliability was
below the preestablished standard.

There were no statistically significant differences
in any of the pairwise comparisons of the proportions of
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Table 3. Studies that focused on the assessment of the reliability of spine and/or SI position or alignment

Examiners, Study Quality Degree of
Author Region experience Subjects type score® (%)  Findings reliability
Collaer et al® Lumbar 3 PT,>11y 30 Sx Inter 67 Kk =0.18-0.39 Slight to fair
% = 63-76
Fryer and O’Keefe® SI 10 DO St, trained 10 Asx Inter 33 Kk = 0.08 trained, Slight
and untrained 0.15 untrained
SI 10 DO St, trained 10 Asx Intra 25 Kk = 0.54 trained, Moderate
and untrained 0.49 untrained
Hart®’ Cl-C2  12DC, NI 31 Sx Inter 33 k=-0.27100.38  None to fair
% = 11-58
Keating et al’’ T12-S1 3DC,>25y 46 (21 Sx, 25 Asx)  Inter 67 k=—0.16to 0.22 None to fair
Potter and Rothstein®® SI 8 PT,>2y 17 Sx Intra 0 % = 44-50 Inconclusive
Spring and Tehan’ L1-L5 10 DO, St 10 Asx Inter 83 K =0.04 Slight
LI1-L5 10 DO, St 10 Asx Intra 75 Kk =0.04 Slight

C indicates cervical; T, thoracic; L, lumbar; S, sacral; Sx, symptomatic; Asx, asymptomatic; Inter, interexaminer reliability; Intra, intraexaminer reliability; %,
percent agreement; DC, doctor of chiropractic; DO, doctor of osteopathic medicine; PT, physical therapist; St, student; NI, no information presented.

 Percentage rounded off the nearest whole number.

Table 4. Pairwise comparisons of the proportion of high-quality studies that reported good reliability between the 3 forms of static

palpation
Comparison Xz P
Location of painful or tender points vs position or alignment 0.09 77
Location of landmarks vs position or alignment 0.00 1.0
Location of painful or tender points vs location of landmarks 0.4 .53

high-quality studies that reported x values of 0.4 or
greater in relation to the total number of studies for each of
the 3 types of palpation (Table 4). Thus, no form of static
palpation could be considered to be clearly superior. Figure 2
provides a graphical representation of the ranges of
k presented by the various studies, arranged by type of
static palpation.

Levels of Evidence

The evidence supporting the interexaminer and intraex-
aminer reproducibility of the location of painful or tender
points in the spine was conflicting, given that more than 2
high-quality studies reported dissimilar findings. There is
also conflicting evidence with regard to the reproducibility
of locating spinal landmarks. There is moderate evidence
concerning the reproducibility of position or alignment of
spinal structures pointing to poor reliability because only 1
low-quality study reported an acceptable level of intraex-
aminer reliability.

DISCUSSION

Overall, higher levels of inter- and intraexaminer
reliability were found when palpation was used to elicit

pain, which is consistent with the findings of the following
3 reviews. A review by Hollerwoger' that investigated
manual cervical spine examination methods included
several studies that assessed the reliability of palpation of
tender or painful segmental levels. The author concluded
that the detection of cervical segmental dysfunction based
on manual assessment was uncertain, although studies that
involved palpation for pain were generally more reliable
than those that assessed segmental motion. Another review
by Seffinger et al” assessed the reliability of back and neck
palpation. They included a number of studies that dealt
with palpation for the identification of landmarks and for
pain provocation, as well as soft tissue tests. The authors
concluded that pain provocation tests were the most
reliable, as compared with the other palpation procedures,
and that paraspinal soft tissue diagnostic tests lacked
reliability. Stochkendahl et al’ reviewed the literature
relative to the reproducibility of studies that dealt with
manual examination of the spine. They concluded that there
was strong support for interexaminer reliability of osseous
and soft tissue pain palpation as well as for intraexaminer
reliability of soft tissue pain palpation and global assess-
ment. There was little evidence pointing to the reliability of
several other spinal evaluation procedures, including static
and motion palpation.
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Fig 2. Kappa ranges for studies that assessed the various forms of
static spinal palpation.

Although palpation of spinal tenderness has fared better
than other procedures in inter- and intraexaminer reliability
studies, there may be an inherent problem with this form of
inquiry. Each patient is aware of the location of their own
pain and/or tenderness and when examined repetitively are
likely to direct subsequent examiners to the same area. Thus,
these studies may not assess the examiners’ reliability so
much as they assess the patients’ ability to recall the same
site of pain. Issues of sensitization of an inflamed/tender area
may further inflate the reproducibility of pain elicitation
because, if prodded long enough, many soft tissues and bony
prominences will become tender. With increased tenderness,
agreement on finding a tender point would increase. On the
other hand, when the examiner is not palpating for pain, a
patient would not likely be aware of the locations of fixations
or misalignments, leaving the decision process almost
entirely up to the examiners.
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Several studies have confirmed that the interexaminer
reliability of naming the locations of spinal and SI landmarks
is poor,‘“”53 which may complicate palpation reliability
studies. Hollerwoger' pointed out that the chance of errors in
spinal palpation reliability studies is essentially doubled
when examiners are required to name the specific level of
involvement. This is because the particular level judged to be
tender or misaligned might be reported as different due to
misnaming the level, rather than true disagreement about the
location of the problem. Thus, even when examiners are
actually in agreement and call the same location dysfunc-
tional, they might end up reporting different spinal levels due
to level identification problems. Some researchers have
compensated for this problem by having an independent
person mark the bony landmarks before the examiners
perform their palpations. This procedure limits the con-
founding variable of having the palpator determine the level
because the levels are predetermined.

Christensen et al** noted that we should not be too harsh
about criticizing the inability of examiners to agree on a
specific level of spinal dysfunction because spinal manip-
ulation is typically applied to a region. Moreover, even when
the practitioner attempts to affect only 1 segment during
manipulation, due to the relative broadness of hand contacts
and smallness of the underlying segment, forces are
distributed to the surrounding tissues resulting in the
movement of adjacent segments.®® Knowing the precise
level of involvement among vertebral segments is therefore
not as relevant in the clinical setting as one might think.
Providing the general area of intended manipulation is
correctly identified and forces are applied within that area, a
positive clinical response would be expected.

We suggest that the form of static spinal palpation that
showed the highest level of reliability, the location of painful
or tender points, may not be so much of an assessment of the
reliability of the examiners as it is an assessment of the
ability of the examined subjects to consistently recall the
same site of pain from palpation to palpation. Assuming
suitable training on the palpation procedures, the examiners
should be applying reasonably similar forces to similar
tissues from subject to subject and then asking the subjects
for a response. Thus, what is actually being tested is the
consistency of the examiners’ palpation procedures, as well
as the consistency of the subjects’ ability to recall the same
site of pain.

Limitations

We searched 4 biomedical databases using assorted
search terms and also harvested several references from the
included articles. Nevertheless, it is possible that some
relevant citations may have been missed. The studies were
generally not amenable to direct comparisons because of
heterogeneity of their methods, statistical analyses, and
regions investigated. Palpation reliability studies are
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inherently prone to error because the examiners may name
the incorrect level, even when they agree on their palpation
findings. This is because of the difficulties associated with
examiners simply attempting to agree on the identification of
a given spinal level.

CONCLUSION

The indices of agreement that were reported in the
included studies were generally low. More of the pain-related
palpation studies reported acceptable k levels than those that
investigated landmark location or alignment. However, when
we compared the proportions of high-quality studies that
pointed to acceptable levels of reliability based on the type of
palpation, although the graphs seem to show that pain
palpation is superior, the differences were not statistically
significant. Consequently, 1 method of static palpation
cannot be deemed clearly superior to the others based on
this review.

Practical Applications

e Static spinal palpation studies have focused on the
assessment of the reliability of locating painful or
tender points, the location of landmarks, as well as
the position or alignment of bone structure.

® The reported reliability for each of the 3 types of
static spinal palpation is generally low.

® The proportion of studies that reported good
reliability favored palpation to locate painful or
tender points over the other types, although the
differences were not statistically significant.
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APPENDIX A. SIX-POINT SCALF USED TO ASSESS THE QUALITY
OF STUDIES. QUESTIONS 2, 4, 5, AND 6 APPLY TO
INTRAEXAMINER STUDIES

1. Order of observers conducting the test(s) randomized
(1 point)

2. Case mix (1 point) (Both symptomatic and asympto-
matic subjects. For studies with an intentional case
mix, the case mix must represent a natural clinic
population, that is, a population consisting of a variety
of patients with regards to sex, age, and problems in
different part of the spine. If the purpose is to look at
subgroups, such as asymptomatic patients only, credit
will be given.)

. Observers blind to other observers findings (1 point)

W

4. Observers blind to confounding information (1 point)

(such as patient history)

5. Subjects blind to observer findings (I point for true/
complete blinding, 0.5 point for no blinding but
subjects unable to affect results)

6. Kappa (k, Ko, Ky, Ky) or ICC (I-way ICC, 2-way ICC,
or generalizability coefficients for single rating by each
observer) used for analysis (1 point)
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