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PREAMBLE

The NIOSH Low Back Atlas (LBA) has been devzloped tn provide a standardized list of tests/measures for
use by health care practitioners in the medical and the industrial communities when assessing low back
musculoskeletal injuries. The LBA is a list of tests/measures which may be used to collect subjective and
objective data about the symptoms ard signs of spinal movement dysfunction. The LBA breaks new ground.
Itisan 2bitious research project dealing with an area of low back research that nas not been compreheasively
examined by strict scientific metheds in recent years. This five year projectof clinical evalustion and statistical
analysis has produced an atlas of tests/measures which serves as a foundation and starting point for a larger,
comprehensive Low Back Evrziuation (LBE) System. The future development of the LBE Sysiem for
assessing low back musculosieletal injuries in the workpiacs depends upon validation, as well as, the
development of a classification and/or categorization sysiem. Both research efforts are in the planning stage.

The Low Back Atlas, contair ed in this document, consists of two parts: The first (Part 1) is an instructional
manual for standardized teste/measures, the second (Part 2) is the format for recording the data from the tests/
measures administered. The tests/measures included in this atlas have been rigorously studied in a clinical
setting using strict scientific techniques. There are 24 tests/measures reported in this publication. Acceprable
levels of reliadility were found in 19 of the tests/measures, while marginal reliability were found in the
remaining five. A summary of statistical results appears before the test/measure description. Other test/
measures not included in this documeii have deen examined but found 1o hove iow ievele of miinbility or
insufficient distribution of subjects upon which to make an adequate decision (Appendix D), The description
of this second set of tests/measures along with accompanying statistica: results may be found in National
Technical Information Service (NTIS) publications.

Several delimiting factors concerning the development of the Low Back Atlas must be noted in order to
understand the scope and appropriate application of this atlas to the occupational and clinical setting:

V] The use of the Low Back Atlas of standardized tests/measures allows for the collection of subjective
and objective data about the symptoms and signs of spinal movemant dysfunction low back
musculoskeletal injury problem. The tests/measures reported in this document do not clinically
manage the individual from the Sme of injury to the definition of the problem. For example, this
document does not contain medical decision guides to 8id the health practitioner in clsssifying a low
back musculoskeletal injury into a medical, discal, internal derangement, traumatic, etc. category.
The health care practitioner must first make the decision that the problem is a low back musculoskel-
etal injury. When that in:tial decision is made, the standardized list of ests/measures contained in
the Low Back Atias may be used in conjunction with & diagnostic or classification scheme to arrive
at an understanding of the low back musculoskeletal problem.

[+ The tests/measures repo-ted in this Low Back Atlas have reliability coefficients of at least .75 for
Cohen’s Kappa and .80 coefficients for Interclass Correlation (ICC). A compicte description of the
experimenta’ and statistical methods as well as the results utlized in the clinical study may be found
in NTIS publicatons.

o The.iests/measures reported in this document were found to be reliable for three *‘expers’’ examiners.
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In addition, the results suggest that three ‘‘novice’’ examiners were able 0 be tained in the
procedures used and were ©' 10 administer the standardized list of tests/measures within the confines
of the current experiment. [t is suggested that each faility determine their own levels of reliability
for their examiners using the same instructional procedures noted in Part 1 of this standardized atlas
of test/measuras,

o The tests/measures reported in this document have been carefully ordered so that one test Joes not
react 10, or adversely affect other tesis/measures in the sequence. The examiner using this protocol
should consider performing ihese teste/measures in the ord »r provided. Reordering the test sequence
o~ using only selected tests (out of original order) from the Low Back Atlas may adversely affect the
outcome measures of the respective tests.

o The tests/messures repoeted in this document have not been examined for concurrent validity.
Refinement of the clinical validity for the Low Back Atlas tests/measures remain as a scientific task
in future research effors.

0 The tests/measures reported in this 4ocument serve as a starting point for future research. If the
sandardized clinical assessment procedure and the reporting format are used as presented in this
document, the resuits obtained should be repeatable across examiners.

o The tests/measures reported in this document do not address the issues of risk factor analysis,
interventon strategies or prevention programs. Further research is needed 10 evaluase and develop
each of these arcas,

o

The standardizved liet of teste/meacures contained in the Low Back Atlas may be used in conjunction
with a diagnostic or classification scheme to arrive at an undersianding of the low back musculoskei-
etal problem.

Summary

The Low Back Atas advances the “‘state of the art’’ in low back research by providing a standardized, reliable
list of testsymeasurss which may b= used by researchers and clinicians to conduct scientific and clinical studies
related to low back musculoskeletal injuries. The Low Back Atlas precents a list of standardized tests/measures
that may be utilized du:ring the assessment of 2 musculaskeletal injury to the low back. A common language
to facilitate an effective exchange of research information 1s provided by the Low Back Atlas.
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INTRODUCTION

In February 1984, the National Institute for Occupadonal Safety and Health (NIOSH), Division of Safety
Research (DSR), initiated a research effort to standardize a list of tests/measures which may be used 10 assess
musculoskeletal injuries to the low back. The goal of this NIOSH research project was to provide a reliable,
sandardized clinical assessment toot for use by the medical and industrial communities in evaluating low back
musculoskeietal injuries. [n order to accompiish this goal, an expert panel of clinicians, researchers and
educators was brought together at NIOSH/DSR, Morgantown, West Virginia, from February 28 1o March |,
1984. During this meeting a decision was made 0 concentrate on the largest category of low back injuries
known as Low Back Strains/Sprains (LBS/S). Since the medical model of disease classification does not
adequately describe the LBS/S category a conscious decision was made by the panel to attemp a des<ription
of LBS/S by a schema according 10 the patisnts presenting symptoms and signs.

The following are the performance criteria dev-loped for use as a guideline in evaluating and providing a
functional descripton of spinal dysfunction based on symptoms and signs:

0 The examination process should be developed for individuals wivo have sustained an initial low back
musculoskeletal injury (no previous episode of low back dysfunction within the last year).

) The examination procsss must be 2pplicable i all clinical citnations,
o The tests and mcasurements decided upon as part of the examination process must be reliable.

0 The examination process must be performed in an objective manner regardiess of prior knowledge
or bias relaung to diagnostic categories.

0 The examiner must e specifically trained to have a minimally acceptable level of competence in
performar..¢ and interpretation of the examination process.

o The examir auon process must de easily administered with minimal time expended for both the
pauent anc the examiner.

o The results of the examination process should lead to a functional description of spinal dysfunction
based on symptoms and signs.

o The record of resuits of the examination process should be computer compatibie.

Using the performance criteria as a guide, the panel began to assemble a list of tests/measures which had the
potential 1o classify patients according to symptoms and signs. A total of 15 tests/measures were identified
(Appendix A) that were felt w0 constitute the ‘‘universe’’ of measurements used during a clinical evaluation
of alow back ~jury. It was notimplied that every patient would be subjected to all 105 'est procedures, simply
that the collated material repres. ated the spectrum of possible tests/measures. The issue of reliability was
raised for each enumerated test ‘measure. In the majority of cases, the specific reliabiiity was an unknovm
factor. In addition, there appeared to be no standard agreed upon by which the test/measure could be
administered and patient rzsponse variables recorded. A first attempt was made to standardize each tesy/
measure through written text and sccompanying illustration. Each test was depicted in a manual by 2



photograph of the procedure accompanied by & written description of the clinical procedure along with the
accompanying outcome messures.

A peer review meeting was held at NIOSH on September 20, 1984 10 discuss the collated list 105 of esty/
measures (Appendix A). The peer review panel discussed the test manual and recommended that each tesy/
measure be described in a forma that eliminated current ambiguity. For example, the anthropometric
description of bone landmarks and anatomic sites must be described as they appear in commonly accepeed
published material. In addition, the test procedure must contain clear and unambiguous language 30 as tomake
the test maneu ver procedure abundantly < lear. The devices used o obtain the measurements must be accurate
and reliable © ensure ease of operation and reproducibility of resuits. The use of objective biomechanical
standards to0 measure outcome must be included in the description for each procedure. Twenty (20) tests/
measures could not meet this initial criteria even with suggested chaiges in procedures and were subsequently
eliminated from the original list of 105 tests/measures. The peer review panel also recommended that the
remaining 85 teste/measures be stu-tied under clinical experimental settings using strict scientific techniques.

The process of developing one controtled clinical study which evaluated all 85 tests/measures was beyond the
scope of one insdtution along broad areas of interest and functional categories. It was decided to break up
the task into S separate groups. The advantage of such a division of

labor was both rapid tum around time and broad based research support.

The five major areas were: Subjective (e.g. History), Neurologic, Kinesiologic, Muscle Strength/Length and
Movement Testing (Appendix B). Each major area had an average of 16 tests/measures which was assigned
10 a research site at a major u* ; "ersity or clinical center. (This portion of the study will be referred © as the
fivesitz study”” in later portdons of thic report.) The research sites were: The George Washington University,
Hayward Crthopedic Center, The University of lowa, Washingtoa University, and West Virginia University.
A strict experimental guideline for each test'measure was developed by each site and made consistent across
sites.

The research subjects were carefully selected by common criteria, to represent those individuals sustaining
aninitial low back injury. Experimental quality and consistency was maintained through the uee of an outside
group of experimental control advisors. Constant review and control cf each clinical experimer.tal project
was compieted thmugh a review and comment by the experimental control advisors and the NIOSH project
officer.

This data collection phase was multi-institutional and involved more than 250 low back musculoskeletal
injured patients and 15 exam’ners. In each test/measure an average of nine sub-items were nieasured, recorded,
and subsequently analyzed. These sub-items included information on low back range of mouon, muscle
strength/length, changes in symptoms and sigrs in respease 0 single, repeated and sustained movements,
alterations in pain/paresthesia patterns before, during and after testing procedures, etc. Data analysis was
complicated and produced in excess of 12,000 individual statistical analyses. Depending on the scaling type
of datacollected, 2Cohen’s Kappa Coefficient or an Intraclass Correlation Coefficient (1CC) statistic wasused
for data analysis,

The eighty-five tests/measures were each evaluated according to their resultant statis.c. A coff of .75 for
a Cohen's Kappa and/or a .80 for an ICC was used to assign the test/measure in the **acceptble’’ category.
Those tests/measures with Kappa's and { 7C’s that did not reach the acceprable cut-off but were deemed both
useful by the clinical experts and felt 1o have potential for improvement were assigned to the **marginal™
category. Those tests/measures which had Kappa's and/or ICC"s below .40 and did not meet the ' ‘marginal®*
criteria were assigned 0 the “*low'’ category. Some test/measures could not be tested Yecause they had oo
few subjects in that category or the distribution of subjects was not sufficient in that category for analysis.
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These testy/messures were put in & *“insufficient distribution’’ category.

A finalized list of 68 **acceptable’ /" "marginal’* tests/measures was assembied (Appendix C). These 68 tests/
measures were subjected to an additional series of controlled experiments designed to specifically revieweach
test/mexasure and 3o that it could be restructured. The mowledge gained from the previous experiment (five
site study) heiped the refinement of each test/measure for the 68 test/measure clinical trial study (Washington
University).

Each test/measure was standardized according to: test description, 123t instruments required, definition of
terms, contindications, starting position of patient, starting position of examiner, procedure, order of
assessments, timing, rest periods, what to do if the patient cannot attain or maintain position, indicatons to
discontinue the test, position in which to leave the patiznt, and common errors o avoid. Since the reliability
estimates would be carried out in a clinical seuing with low back injured patients, the rest periods and west/
measyre ordering was of prime importance. The ordering went through many iterations before the final list
was established.

Theclinical trial based study was conducted using a total of 53 subjects (Washington University). The analysis
for each statistic, depending on the scaling type of data, was the same as the *‘five site study’’ enumerated
earlier in this report

Upon completion of the clinical trial study, a meeting with the contractnrs and clinical experts was held at
NIOSH frmm May 11 to 13, 1987. The tests/mcasures were again classified into one of four categories:
acceptadbic, marginal, low, and insufficient distribution. The tests/measures which were not included due to
low reliabuity or insufiiciens disaridutdon may be {ouid i Appendiz D.

The following document presents the NIOSH Low Back Atias (LB A) of nineteen standardized tests/measures
which had acceptabie levels of reliability. The enclosed LBA is divided into two parts.

Pert |. Dx<cripton of tests/measures
Part 2. Recording Form

Part 1: Contains a verbal description of each tes/measure. In current form, pictures or video descripions are
not ready. A raimnyg manual utilizing a pictorial, action video and qaining module is in the planning stages.

Each test/measure in Part 1 is standardized according to: test descripuon, test instrument required, definition
of terms, conmraindications, starting position of patient, starting position of examiner, procedure, order of
assessments, gming, rest periods, what to do if the patient cannot attain or maintain position, indications 10
discontinue the test, position in which to leave the patier., and common errors (o avoid.

Part 2: The LBA recording form has been carefully developed 1o obtain reproducible results. The various
gnids and marking areas are important and should be foliowed.

Summary

The 19 iests/measares presented in “his document comprise the NIOSH Low Back Atlas. The LBA isa
standardized list of tests/measures that has a known reliability. This atlas may be used to collect subjective
and objective data concerning the symptoms and signs of spinal movement dysfunction. Validity of the tests/
measures along with aclassification schema remain 10 be determined by future research. In the current format,
the LBA provides a reliable list of tests/measures which may be used to collect subjective and sbjective data
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aboui the symptoms and signs of spinal movement dysfunction resulting from a musculoskeletal injury to the
low back. This research effort is the first multi-iustitutional research effort 10 obtain & broad consensus of
procedures to assess muscrioskeletal injuries w0 the low back,



NIOSH Low Back Atlas of Standardized Tests and Measures

PART 1 - TEST/MEASURE DESCRIPTION

{Note: Marginal tests are 50 noted]






19 ACCEPTABLE TESTS

JEST REASON FOR ACCEPTING

STANDING
Lumbr lordosis-flexible ruler-standing
Iliac crest-posterior-standing®

PSIS-posterior-standing®

Niac crest-anterior-tanding®
ASIS-anterior-standing®

Side bending
right

left

SITTING

Iliac crest-anterior and posterioe-sitting*
PSIS -posterior-sitting*

Lumbar lordosis-flexible ruler-relaxed
sitting

Lumbar lordosis-flexible ruler-

sustained er=ct sitting

Lumbar lordosis-tlexible ruler-
sustained slouched sitting

F=3.24

All tests (*) lead
to acceptable
assessmentof
rotated
inominate and
asymmeaqy of leg
length

start =98
finish K=.95
excursion F=4.21
start F=11.4
finish F=8.97
excursion F=6.29

F=5.48
F=3.37

F=4.71




19 ACCEPTABLE TESTS

IEST

PRONE

Hip joint rotaticn range of motion
intemal rotation
right
left
external rotation
right
left

Sustained extension in prone lying-
press up - symptom change

SUPINE

Single straight l2g raise
right
left

Doubie straight leg raising

Hamstning length
nght
left

KEY:
K=Cohen's Kappa interreliability
F=F statistic value

(Continued)

K greater than .75 is considered acceptable
Kx= Kappa value between expert examiners

F=118
F=12.6

F=227
226

K1-3=,77,
K1-2=.75

F=3.8§
F=543

F=2.16

=2.09
F=3.18




FIVE MARGINAL TESTS

IEST
PRONE

Hip flexor muscle strength
right
left

Lower abdominal muscle strength

Short hip extensor length

Hip flexor leagth
presence of hip abduction
right
left
N/A

right external rctation (tibia)
medial rotauon (hip)

right

left
lateral rotation (hip)

right

left

Upper abdomir.al muscie streng.h

SIDE-L.YING

Gluteus medius muscle strength

KEY:

K== Cohen’s Kappa value between individual testers or
total (tot) K values between .40 and .74 are considered marginal.

MARGINAL YALUES

K1-3=4S
KTS=.64

Kl1-3=.47

considered valuable
by expexts although
not statistically
marginal.

Ktot=.44
Kiot=48
Kiot=.44

Ktot=.40

Kiot=.4
Ktot=.41

Ktot=.55
Kiot=.46

KT5=.52

considered valuabie
by experts, although
not statistically
marginal.

9.







The Tests



Figure 1. Lumbar Lordosis -- Flexible Ruler -- Standing
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Lumbar Lordosis -- Flexible Ruler -- Standing

DSSCRIPTION: Assessmentof the
lordotic shape of the lumbar spine in
the sagittal plane by the use of a
flexible rulec, with subject in a re-
laxed standing position. The ruler is
made to conform (o the subject’s spine
from ths interspinous space between
LSand L1.

INSTRUMENTS REQUIRED:
Flexible ruler and felt tip pen to mark
anatomic sguctures.

DEFINITION OF TERMS: None.

CONTRAINDICATIONS: Subject
cannot attain. or maintain the static
standing position for a short period or
cannot tolerate the necessary pres-
sure invoived to conform the ruler to
tte lumbar spine.

STARTING POSITION OF SUB-
JECT: Assumes a comtoriable stand-
ing position with arms at the sides,
knees straight, and weight bamne evenly
on both feet.

STARTING POSITION OF EX.
AMINER: Seated on a stocl in back
of the subject.

PROCEDURE: The examiner piaces
his or her thumbs beneath the anatomic
area where the posterior superior il-

iac spines (PSISs) are located. The
thumbs then are slid upward until
they come into contact with the infe-
rior siope of the PSISs, at which point
the bones will stop further progres-
sion. The examiner draws an imagi-
nary line betv/een the twn palpating
thumbs. A marking dot is placed at
the midpoint of that imaginary line.
The palpating thumbs put pressure
over the spinous process of L5 (mark-
ing dot at the midpoint) and subse-
quent spinous processes as the exam-
iner sequentiaily paipates up the spine
0 T12 Ancther marking dot s placed
in the interspinous space between T12
and L1. The {lexible ruler is placed
against the subject’s back, with the
top of the bottom tape lined up with
the lower marking dot (L5). The flex-
ible ruler is then conformed to the
subject’s lumbar spine, and a pencil
mnark is made on the ruler where it
lines up with the superior marking
dot (L1). The ruler is removed from
the subject’s back and placed on the
Recording Form. A tracing is made
of the ruler from the side that was
touching the subject. The tracing
should be from the bottom end of the
ruler tape (LS) to the pencil mark
(L.1). The degree of lordosis is calcu-
lated (Attachment A). The degree
angle is recorded on the Recording
Form.

ORDER OF ASSESSMENTS:
Noans,

TIMING: None.
REST PERIODS: None.

WHAT TO DO IF SUBJECT
CANNOT ATTAIN OR MAIN.
TAIN POSITION: Allow onc¢ min-
ute of rest in the subjert’s most com-
fortabie positicn. Try again; if that
fails, abort the test, indicate N/A on
the Recording Form, and explain the

wason for the failurs.

INDICATIONS TO DISCON.
TINUE TEST: Failure on second
an.mpt.

POSITION IN WHICH TO LEAVE
SUBJZCT: In the subject’s most
comfortable standing position.

COMMON ERRORS TO AVOID:
The examiner not having his or her
dominant eye pesitioned at the seme
level as the thumbs and midway be-
tween the two thumbs, not having the
thumbs bilateraily on the same cen-
tact areas, miscounting levels, not
locating the junction of the sacrum
and the lumbar spines, or failing to
use enough pressure o conform the
ruier to the bones over the interposing
soft tissue.
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Iliac Crest -- Posterior -- Standing

DESCRIPTION: Assessmentof the
levels of the iliac crests bv the use of
a crest tester, with suoject in an erect
standing posture.

INSTRUMENTS REQUIRED:
Crest tester.

DEFINITION OF TERMS: None.

CONTRAINDICATIONS: Subjeci
cannot attain or maintain the static
erect standing position for a short
period.

STARTING POSITION OF SUB-
JECT: Assumes a comfortable stand-
ing position with knees straight and
weight borne evenly on bhoih feet.

STARTING POSITION OF EX-
AMTINER: Seated on a stool in back
of the subject.

PROCEDURE: The examiner
spreads the bars of the crest iester,

Each of the bars then are pluced an
equal distance from the midline of
the tester. The examiner then places
the crest tester opening so one bar is
on the right side and the other is on
the left side of the subject’s trunk
The examiner slides the bars together
so they are over the iliac crests and
gently presses the bars down onto the
iliac crests. The mov:ment of the
bary shouid be oward e midline,
with care taken not to trap tissue
superior to the iliac crests. The ex-
amincr observes the bubble level on
the tester. The bubble will deviate
toward the side of a high crest. The
examiner makes a visual observation
for bubble deviadon and records re-
suits on the Recording Form that a
crest is high on the right or on the left
or that the crests are equai.

ORDER OF ASSESSMENTS:
None.

TIMING: None.

REST PERIODS: Ncwe. -

WHAT TO DO IF SUBJECT
CANNOT ATTAIN OR MAIN.
TAIN POSITION: Allow one min-
ute of rest in the subject’s most com-
fortable position. Try again; if that
fails, abort the test, indicate N/A on
the Recording Form, and explain the
reason for the failure.

INDICATIONS TO DiSCON.
TINUE TEST: Failure on second
attempt.

POSITION IN WHICH TO LEAVE
SUBJECT: In the subjict’s most
comfortable standing position.

COMMON ERRORS TO AYOID:
Not having the crest tester bass in
symmetrical contact with the iliac
crests, having the subjert stand on a
floor that is not level, or allowing
other joints of subject 1o influence the
measurement (ie, inadvertent flexion
at one hip or knee).
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Figure 3. Posterior Superior lliac Spine (PSIS) -- Posterior -- Standing
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Posterior Superior Iliac Spine (PSIS) -- Posterior -- Standing

DESCRIPTION: Assessmentof the
levels of the PSISs visually, with
subject in an erect standing posture.

INSTRUMENTS REQUIRED:
None.

DEFINITION OF TERMS: None.

CONTRAINDICATIONS: Subject
cannot auain Or maintain the static
erect standing positon for a short
period.

STARTING POSITION OF SUB-
JECT: Assumes a comfortable stand-
ing position with arms to the side,
knees straight, and weight bome evenly
on both feet.

STARTING POSITION OF EX-

AMINER: Seatzd on a stoot in back
of the subject.

PROCEDURE: The examiner places

his or hex thumbs beneath the anasomic
area where the PSISs are located.
The thumbs then are slid upward until
they come into contact with the infe-
rior slope of the PS1Ss, at which point
the bones will stop further progres-
sion. The examiner makes a visual
observation of the levels of the thumbs
and records on the Recording Form if
ons PSIS (right or left) is higher than
the other or if they are equai.

ORDER OF ASSESSMENTS:
None.

TIMING: Norne.
REST PERIODS: None.

WHAT TO DO IF SUBJECT
CANNOT ATTAIN OR MAIN-
TAIN POSITION: Allow one min-
ute of rest in the subject’s most com-
fortable position. Try again; if that
fails, abort the test, record N/A on the

Recording Form, and indicate the
reason for the failure,

INDICATIONS TO DISCON.
TINUE TEST: Failure on second
atempt.

POSITION IN WHICH TO LEAVE
SUBJECT: In the subject’s most
comfortable standing position.

COMMON ERRCRS TO AVOID:
The examiner nct having his or her
dominant eye positioned at the same
level as the thumbs and midway be-
tween the two thumbs, not having the
thumbs bdilaterally on the same con-
tact areas, having the subject stand on
a floor that 1s not level, or allowing
other joints of subject to influence the
measurement (ie, inadvertent flexion
at one hip or knee).
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Iliac Crest -- Anterior -- Standing

DESCRIPTION: Assessmentof the
levels of the iliac crests by the use of
a crest tester, with subject in an erect
standing posturc.

INSTRUMENTS REQUIRED:
Crest wester.

DEFINITION OF TERMS: None.

CONTRAINDICATIONS: Subject
cannot attain or maintain the static
erect standing position for a short
penod.

STARTING POSITION OF SUB-
JECT: Assumes a comfortable stand-
ing posiuon with knees straight and
weight bome evenly on both feet.

STARTING POSITION OF EX-
AMINER: Seated on a stool in froat
of the subject.

PROCEDURE: The examiner
spreads the bars of the crest tester.
Each of the bars then is placed an
equal Jistance from the midline of
the tester. The examiner then places

the crest tester opening so that one
bar is on the right side and the other
on the left side of the subject’s runk.
The examiner then slides the bars
together so they are over the iliac
crests and gently presses the bars down
onto the iliac crests. The movement
of the bars should be toward the
midline, with care taken not to trap
tissue superion io the iliac crests. The
examiner observes the bubble level
on the tester. The bubble will deviate
toward the side of the high crest. The
examiner makes a visual observation
for bubbie deviation and records re-
sults on the Recording Form that a
crest is high on the right or on the left
or that the crests are equal.

ORDER OF ASSESSMENTS:
Nore.

TIMING: None.
REST PERIODS: None.

WHAT TO DO IF SUBJECT
CANNOT ATTAIN OR MAIN-

TAIN POSITION: Allow one min-
ute of rest in the subject’s most com-
fortable position. Try again; if that
fails, abort the test, record N/A on the
Recording Form, and indicate the
reason for the failure.

INDICATIONS TO DISCON.
TINUE TEST: Failure on second

angemst

POSITYON IN WHICH TO LEAVE
SUBJECT: In the subject’s most
comfortable standing position.

COMMON £RRORS TO AVOID:
The examiner not having his or her
dominant eye positioned at the same
level as the thumbs and midway be-
tween the two thumbs, not having the
thumbs bilaterally on the same con-
tact areas, not having the crest tester
bars iz symmetrical contact with the
iliac crests, having the subject stand
ona floor that is not levet, or allowing
other joints of subject to influence the
measurement (ie, inadvertent flexion
at one hip or knee).

-19-



Figure 5. Anterior Superior Iliac Spine (ASIS) -- Anterior -- Standing
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Anterior Superior Iliac Spine (ASIS) -- Anterior -- Standing

DESCRIPTION: Assessmentof the
levels of the ASISs visually, with
subject in an erect standing posture.

INSTRUMENTS REQUIRED:
None.

CONTRAINDICATIONS: Subject
cannot attain or maintain the static
erect standing position for a short
penod.

STARTING POSITION OF SUB-
JECT: Assumes a com fortable stand-
ing position with anms to the sides,
knees straight, and weizht bame evenly
on both feet.

STARTING POSITION OF EX.
AMINER: Seated on a stool in front
of the subject.

PROCEDURE: The examiner places
his or her thumbs beneath the anatomic
area where the the ASISs are located.
The thumbs then are slid upward until
hey come into contact with the infe-
rior slope of the ASISs. The exam-
iner makes a visual observation of the
ieveis of the tiumbs and recoids o
the Recording Form if one ASIS (right
or left) is higher than the other or if
they are equal.

CRDER OF ASSESSMENTS:
None.

TIMING: None.

RESTIM'G PERIOD: None.
WHAT TO DO fF SUBJECT
CANNOT ATTAIN OR MAIN-

TAIN POSITION: Allow one min-
ute of rest in the subject’s most com-

fortable pciton. Try again; if that
fails, abort the rest, record N/A on the
Recording Form, and indicate the
reason for the failure.

INDICATIONS TO DISCON-
TINUE TEST: FEsilure on second

a»-.-‘o‘ﬁ-

POSTZION IN WHICH TO LEAVE
SUBJECT: In the subject’s most
comfortable standing position.

COMMON ERRORS TO AVOID:
The examiner not having his or her
dominant eye positioned at the same
level as the thumbs and midway be-
tween the two thumbs, not having the
thumbs on the same contact ares,
having the subject sund oa a floor
that s not level, or allowing other
joints of subject to influence the
measurement (ie, inadvertent flexion
at one hip or knee).
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Figure 6. Side Bending to the Right and Left and
Total Excursion of Motion Each Way
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Side Bending to the Right and to the Left and
Tota! Excursion of Motion Each Way

DESCRIPTION: Assessmentof the
range of modon of side bending of
the lumbar spine by the use of a
verucal ruler (in centimeters), with
subject in an erect standing posture.

INSTRUMENTS REQUIRED:
Flexible ruier, felt #'p pen to mark
nand held calcuiater

~e.

DEFINITIONS OF TERMS: Nooe.

CONTRAINDICATIONS: Subject
cannot attain or maintain the static
erect standing position for a showt
period.

STARTING POSITION OF SUB-
JECT: Assumes & comtontable stand-
ing position wii't arms at the sides,
knees straight, and weight bome evenly
on both feet.

STARTING POSITION OF EX-
AMINER: Seated on a stool in back
of the subject.

PROCEDURSE: Testing is performed
first to the right side and then to the
left. The base of the vertical ruler is
placed against the outer border of the
subject’s foot so that the middle fin-
ger of the subject’s hand is at the
midline of the meter stick. This
measurement is recorded as the start-
ing position. The subject is instructed
10 side bend o ihe right as far as
possible without lifting the onposite
heel off the floor. The start, finish,
and excursion measurements (in
centimeters) are recorded on the
Recording Form. The entire proce-
dure is repeated with side bending to
the left.

ORDER OF ASSESSMENTS: Side
bend first to the right first and then to
the left.

TIMING: None.

REST PERIODS: None.

WHATTOPDOIFSUBJECT CAN-
NOT ATTAIN OR MAINTAIN PO-
SITION: Allow one minute of restin
the subject’s most comfortable posi-
tion. Try again; if that fails, abort the
test, record N/A on the Recording
Form, and indicate the reason for the
failwes.

INDICATIONS TO DISCON.
TINUE TEST: Failure on second
attempt. '

POSTTION IN WHICH TO LEAVE
SUBJECT: Allow the subject to sit
comfortably on a table with knees
flexed, weight borme evenly on both
buttocks, and soles of the feet resting
on a foot stool.

COMMON ERRORSTO AYOID:
The examiner incorrectly transpos-
ing of numbers on the vertical ruler
(eg, transposing a 6 or a 9 while the
ruler is positioned opposite from the
examiner).
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Figure 7. [liac Crest -- Anterior and Posterior -- Sitting
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Iliac Crest -- Anterior and Posterior -- Sitting

DESCRIPTION: Assessmentof the
levels of the ilizc crests by the use of
acrest tester, with subjectin a re.axed
seated posture.

INSTRUMENTS REQUIRED:
Crest tester.

DEFINITION OF TERMS: None.

CONTRAINDICATIONS: Suhject
cannot attain or maintain the static
seated position for 2 short period.

STARTING POSITION OF SUB-
JECT: Assumes a comfortable seated
position with knees flexed, weight
borne evenly on both buttocks, and
soles of the feet resting on a foot
stool.

STARTING POSITION OF EX.-
AMINER: Seated on a stool in front
of and then in back of the subject (see
ORDER OF ASSESSMENTS).

PROCEDURE: The examiner
spreads the bars of the crest tester.
Each of the bars then is placed an

equal distance from the midline of
the tester. The examiner then places
the crest tester opening so that one
bar is on the right side and the other
on the left side of the subject’s trunk.
The examiner then slides the bars
together so they are over the iliac
crests and gently presses the bars down
onto the iliac crests. The movement
of the bars shouid be toward the midline
with care taken nct to trap tissee
superior to the iliac crests. The ex-
aminer observes the bubble level on
the tester. The bubbie will deviate
toward the side of the high crest. The
examiner makes a visual observation
for bubble deviation and records re-
sults on the Recording Form that a
crest is high on right or on the left or
that the crests are equal. Repeat the
entire process from the back of the
subject.

ORDER OF ASSESSMENTS: First
the anterior crest levels and then the
posterior crest levels.

TIMING: None.

REST PERIODS: None.

WHAT TO DO IF SUBJECT
CANNOT ATTAIN OR MAIN-
TAIN FOSITION: Allow one min-
ute of rest in the subject’s most com-
fortable position. Try again; if that
fails, abort the test, indicate N/A on
the Recording Form, and explain the
reason for the failure.

INDICATIONS TO DISCON-
TINVUE TEST: Failure on second
attempt.

POSITION IN WHICH TO LEAVE
TIIE SUBJECT: In a comfortable
seated position.

COMMONERRORSTO AVOID:
The czaminer not having his or her
dominant eye positioned at the same
level as the thumbs and midway be-
tween the two thumbs; not having the
thumbs bilaterally on the same con-
tact areas, not having the crest tester
bars in symmetrical contact with the
iliac crests, or using a tabie that is not
level.




Figure 8. Posterior Superior Iliac Spine (PSIS) -- Posterior -- Sitting
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Posterior Superior Iliac Spine (PSIS) -- Posterior -- Sitting

DESCRIPTION: Assessment of the
levels of the PSISs visually, with
subject at rest in the comfortable seated
position.

INSTRUMENTS REQUIRED:

CONTRAINDICATIONS: Subject
cannot attain Or Maintain a statc seated
positon.

STARTING POSITION OF SUB-
JECT: Assumes a comfortable seated
position with knees flexed, weight
bome evenly on both buttocks, and
soles of the feet resting on a foot
steol.

STARTING POSITION OF EX-
AMINER: Seated on a stool in back
of the subject.

PROCFDURE: The examiner places
his or b~ thumbs beneath the anatomic
areas ‘ere the PSISs are located.
The thin.ibs then are slid upward until
they come into contact with the infe-
rior slope of the PSISs, at which point
the bones will stop further progres-
sion. The examiner palpates the PSISs
with the thumbs, makes a visuai 0b-
servation of the levels of the thumbs,
and records on the Recording Form if
one PSIS (right or left) is higher than
the other or if they are equal.

ORDER OF ASSESSMENTS:

None.
TIMING: None.
REST PERIODS: None.

WHAT TO DO IF SUBJECT
CANNOT ATTAIN GR MAIN-

TAIN POSITION: Allow one min-
ute of rest in the subject’s most com-
fortable position. Try again; if that
fails, abort the test, record N/A on the
Recording Form, and indicate the
reason for the failure.

INDICATIONS TO DISCON-
TINUE TEST: NA.

POSITION IN WHICH TO LEAVE
SUBJECT: In a comfortable seated

posture,

COMMON ERRORSTO AYOID:
The examiner not having his or her
dominant eye positioned at the same
level as the thumbs and midway be-
tween the two thumbs, not having the
thumbs bilaterally on the same con-
tact areas, failing to maintain thumb
contact with the PSISs, or using a
table that is not level.
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Figure 9. Lumbar Lordosis -- Flexible Ruler -- Relaxed Sitting
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Lumbar Lordosis -- Flexible Ruler -- Relaxed Sitting

DESCRIPTION: Measurement of
the degrees of of the lumbar spine
lordosis in the sagital plane by the
use of a flexibie ruler.

INSTRUMENTS REQUIRED:
Fiexible ruler and felt tip pen to mark
anatomic structures.

DEFINITION OF TERMS: None.

CONTRAINDICATIONS: Subject
caanot assume a static relaxed seated
position for a short time period or
cannct ioisrare the necsswary DIEs-
sure involved to conform the ruler to
the lumbar spine.

STARTING POSITION OF SUB-
JECT: Assumes a relaxed sitting
positon.

STARTING POSITION OF EX-
AMINER: Seated on a stool in hack
of the subject.

PROCEDURE: The examiner places
his or her thumbs beneath anatomic
area where the posterior superior il-
iac spines (I’SISs) are located. The
thumbs then are slid upward until
they come into contact with the infe-
nor slope of the PSISs, at which point
the bones will stop further progres-

sion. The examiner draws an imagi-
nary line between the two palpating
thumbs. A marking dot is placed at
the midpoint of that imaginary line.
The palpating thumbs put pressure
over the spinous process of L5 (mark-
ing dot at the midpoint) and subse-
quent spinous processes as the exam-
iner sequentiality palpates up the spine
0 T12. Another marking dot is placed
in the interspinous space between T12
and L1. The flexible ruler is placed
against the subject’s back, with the
bot:om end of the ruler lined up with
the lower marking dot (LS). The
flexible ruler then is ronformed to the
subject’s lumbar spine, and a pencil
mark is made on the ruler where it
lines up with the upper marking dot
(L1). The ruler is removed from the
subject’s back and placed on the
Recording Form. A tracing is made
of the ruler from the side that was
touching the subject. The wtacirg
should be from the bottom end of the
ruler (LS) to the pencil mark (L1).
The degree angle of lordosis is calcu-
lated (Attachment A). The degree
angle is recorded on the Recording
Form.

ORDER OF ASSESSMENTS:
None.

TIMING: Nooe.
REST PERIODS: None.

WHATTODO IF SUBJECT CAN-
NOT ATTAIN OR MAINTAIN PO-
SITION: Allow one minute of restin
the subject’s most comfortable posi-
tion. Try again; if that fails, abort the
test, record N/A on the Recording
Form, and explain the reason for the
failure,

INDICATIONS TO DISCON-
TINUE TEST: Failure on second
attempt.

POSITION IN WHICH TO LEAVE
SUBJECT: In a comfortable seated
posture.,

COMMON ERRORS TO AVOID:
The examiner not having his or her
dominant eye positioned at the same
level as the thumbs and midway be-
tween the two thumbs, not having the
thumbs bilaterally on the same con-
tact areas, miscounting levels, not
locating the junction of the sacrum
and the lumbar spine, failing to use
enough pressure to conform the ruler
t0 the bones over the interposing soft
tissue, or using a table that is not
level.

29



Lumbar Lordosis -- Flexible Ruler -- Sustained Erect Siiting
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Lumbar Lordosis -- Flexible Ruler -- Sustained Erect Sitting

DESCRIPTION: Assessmentof the
lordotic shape of the lumbar spine in
the sagital plane as measured by a
flexible ruler, with the subject in a
sustained erect sitting position.

INSTRUMENTS REQUIRED:
Clock, flexible ruler, and felt tp pen
to mark anatomic structures.

DEFINITION OF TERMS: None.

CONTRAINDICATIONS:
Peripheralization of symptoms with
brief sitting or cannot tolerate the
nCTessary pressure invoived o con-

form the ruler to the lumbar spine.

STARTING POSITION OF SUB-
JECT: Assumes a relaxed seated
position with the knees flexed, weight
borne everly on both buttocks, and
soles of the feet resung on a foot
stool.

STARTING POSITION OF EX.-
AMINER: Seated on a stool in back
of the subject.

PROCEDURE: The examiner in-
structs the subject to sit up as straight
as possible and to maintain this posi-
uon for two minutes. If the subject
sits erect normally, this test should be
preceded with the sustained siouched
siting test. The examiner places his
or her thumbs beneath the anatomic

area where the posterior superior il-
iac spines (PSISs) are located. The
thumbs then are slid upward until
ey come into contact with the infe-
rior slope of the PSISs, at which point
the bones will stop further progres-
sion. The examiner draws an imagi-
nary line between the two palpating
thumbs. A marking dot is placed &t
the midpoint of that imaginary line.
The palpating thumbs put pressure
over the spinous process of LS (mark-
ing dot at the midpoint) and subse-
quent spinous processes as the ¢xam-
iner sequentially palpates up the spine
0 TI2 Ancthcr marking dot is placed
in the interspinous space between T12
and L1. The flexible ruler is placed
against the subject’s back, with the
bottom end of the ruler lined up with
the lower marking dot (LS). The
flexible ruler then isconformed to the
subject’s lumbar spine, and a pencil
mark is made on the ruler where it
lines up with the upper marking dot
(L1). The ruler is removed

from the subject’s back and placed on
the Recording Form. A tracing is
made of the ruler from the side that
was touching the subject. The tracing
should be from the the bottom end of
the ruler (L5} to the pencil mark (L1).
The degree angie of lordosisis calcu-
lated (Auachment A). The degree
angle is recorded on the Recording
Form.

ORDER OF ASSESSMENTS:
None.

TIMING: 120 seconds.
REST PERIODS: Nonc.

WHAT TO DO IF SUBJECT
CANNOT ATTAIN OR MAIN.
TAIN POSITION: Aliow one min-
ute of rest in the subject’s most com-
fortable position. Try again; if that
fails, abort the test, record N/A on the
Recording Form, and indicate the
reason for the failure.

INDICATIONS TO DIiSCON-
TINUE TEST: Symptoms worsen,
increase, or peripheralize.

POSITION IN WHICH TO LEAVE
SUBJECT: In a comfoitable seated

position.

COMMONERRORSTO AYOID:
The examiner not having his or her
dominant eye positioned at the same
level as the thumbs and midway be-
tween the two thumbs, not having the
thumbs bilaterally on the same con-
tact areas, miscounting levels, locat-
ing the junction of the sacrum and the
lumbar spine, failing to use enough
pressure to conform the ruler to the
bones over the interposing soft tissue,
or using a tabie that is not level.
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Figure 11. Lumbar Lordesis -- Flexible Ruler -- Sustained Slouched Sitting
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Lumbar Lordosis -- Flexible Ruler --
Sustained Slouched Sitting

DESCRIPTION: Assessmentof the
lordotc shape of the luinbar spine in
the sagittal plane, as measured by a
flexible ruler, with the subject in a
sustained slouched seated posture.

INSTRUMENTS REQUIRED:
Clock, flexible ruler, and felt tip pen
to mark anatomic strucures.

DEFINITION OF TERMS: None.

CONTRAINDICATIONS:
Peripheralization of symptoms with
brief sittir7 or cannot tolerate the
necessary pressure involved to con-
form the ruler to the lumbar spine.

STARTING POSITION OF SUB-
JECT: Assumes a relaxed seated
posiuon with the knees flexed, weight
bome evenly on both buttocks, and
soles of the feet resting on a foot
stool.

STARTING POSITION OF EX.
AMINER: Seated on a stool in back
of the subject.

PROCEDURE: The examiner in-
structs the subject to slouch forward
as much as possible and to maintain
this position for two minutes. While
the subject 1s siouched forward, a
flexible ruler meast <ment is taken
of the lumbar spine. The examiner
places his or her thumbs beneath the

anatomic area where the posterior
superior iliac spines (PSISs) are lo-
cated. The thumbs then are shid upward
until they come into contact with the
inferior siope of the PS1Ss, at which
point the bones will stop further pro-
gression. The examiner draws an
imaginary line between the two pal-
pating thumbs. A marking dot is
placed 2t the midpoint of that imagi-
nary line. The palpating thumbs put
pressure over the spinous process of
LS {marking 4ot at *he midnoint) and
subsequent spirous processes as the
examiner sequentially palpates up the
spine to T12. Another marking dot is
placed in the interspinous space be-
tween T12and L1. The flexibie ruler
is placed against the subject’s back,
with the bottom end of the ruler lined
up with the lower marking dot (LS).
The flexible ruler then is conformed
to the subjects lumbar spine, and a
pencil mark is made on the ruler
where it lines up with the upper mark-
ing dot (L1). The ruler is removed
from the subject’< back and placed on
the Recording Form. A tracing is
made of the ruler from the side that
was touching the subject The tracing
should be from the bottom end of the
ruler (L5) to the pencil mark (L1).
The degree angle of lordosis is calcu-
lated (Attachment A). The degree
angle is recorded on the Recording
Jorm,

ORDER OF ASSESSMENTS:
None.

TIMING: 120 seconds
REST PERIODS: Noene.

WHATTODOIFSUBJECT CAM-
NOT ATTAIN OR MAINTAIN PO-
SITION: Allow one minute of restin
the subject’s most comfortable posi-
tion. Try again; if that fails, abort the
test. record N/A on the Recording
rorm, and indicate the reason for the
failure.

INDICATIONS TO DISCON-
TINUE TEST: Symptoms worsen,
increase, or peripheralize.
POSITION IN WHICH TO LEAVE
SUBJECT: Subject may move 0 a
relaxed prone position.

COMMON ERRORS TO AVOID:
The examiner not having his or her
dominant eye positioned at the same
level as the thumbs and midway be-

- tween the two thumbs, not having the

thumbs bilaterally on the same con-
tact areas, miscounting levels, not
locating the junction of the sacrum
and the lumbar spine, failing to use
enough pressure to conform the ruler
to the bones over the interposing soft
tissue, or using a table that is not
level.
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Figure 12. Hip Joint Rotation Range of Motion ( ROM),
with Subject in a Prone Position
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Hip Joint Range of Motion (ROM), with Subject

in a Prone Position

DESCRIPTION: Goniometric
measurement of the passive ROM of
intenal (medial) and external (lat-
eral) rotation of the right and left hip
joints, with subject in a prone posi-
tion.

INSTRUMENTS REQUIRED:
Gravity goniometer

DEFINITION OF TERMS: None.

CONTRAINDICATION: Subject
cannot assume a static prone position
for a short period.

STARTING POSITION OF SUB-
JECT: Assumes a prone-lying posi-
tion on the table.

LY

STARTING POSITION OF EX-
AMINER: Standing on the right side
of the table next to to the subject.

PROCEDURE: The first measure-
ment is done on the right hip. The
examiner instructs the subject to slide
to the left side of the table. The
subject’s knees are placed together.
The examiner moves the right knee to
90 degrees of flexion so that the soie

of the right foot faces the ceiling. The
left leg is extended. The examiner
positions the goniometer so that it
aligns with the long axis of the tibia
on the right leg and sets the zero point
on the gravity goniometer. First, the
examiner measures and records inter-
nal rotation and retumns the leg to the
starting position. Then external rota-
tion is measured and recorded. The
degrees of internal and external rota-
tion are measured to the nearest §
degree interval and recorded on the
Recording Form,

{
To measurs the left hip, the examine
instructs the subject to slide to the
right side of the table. The sutject’s
knees are placed together. The ex-
aminer mqves the left knee to 90 de-
grees of flexion so that the sole of the
left foot faces the ceiling. The nght
leg is extended. The examiner aligns
the goniometer with the long axis of
the tibia of the left leg and sets the
zero point on the gravity goniometer.
First, the examiner measures and
records internal rotation and returns
the leg to the starting position. Then
external rotation is measured and re-
corded. The degrees of internal and

external rotation are measured :0 the
nearest 5 degree interval and recorded
on the Recording Form.

ORDER OF ASSESSMENTS: First
the right leg and then tiie left leg.

TIMING: None.
REST PERIODS: None.

WHAT TO DO IF SUBJECT
CANNOT ATTAIN OR MAIN-
TAIN POSITION: Allow one min-
ute of rest in the subject’s most com-
fortable positon. Then try again; if
that fails, abort the test, record N/A
on the Recording Form, and explain
the reason for the failure.

INDICATIONS TO DISCON-
TINUE TEST: Failure on second
attempt.

POSITION IN WHICH TO LEAVE
SUBJECT: In a prone position.

COMMON ERRORS TO AVOID:
Moving the limb too far so that the
pelvis on the side opposite to the
movement begins to lift off the table.
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Figure [3. Sustained Extension in Prone Lying -- Press-up Symptom Charge



Sustained Extension in Prone Lying --
Press-up Symptom Change

DESCRIPTION: Assessmentofthe
change in symptoms with sustained
extension in prone-lying.

INSTRUMENTS REQUIRED:
Clock.

DEFINITION OF TERMS: None,

CONTRAINDICATIOIN: Peripher-
alization of symptoms with prone-
lying. Peripheralization is defined as
the symptoms moving from the low
back 10 the distal portion of the either
exiremity or hodh etiremities.

STARTING POSITION OF SUB-
JECT: Assumes a comfortable prone-
lying position with the palmar sur-
face of the hands plac=d on the table
top so they arc aligned under each
shoulder joint.

STARTING POSITION OF EX-
AMINER: Either scated or standing
at the side of the table.

PROCEDURE: The examiner in-
structs the subject to place the palmar
surfaces of his or her hands beneath
his or her shoulders. as if performing
a prone push-up. Before the test, the
subject is asked if he or she feels any
pain, numbness, tingling, or pins and
needles in any area of the body while
lying in that resting position. The

subiect next is instructed to extend
the elbows, thus pushiny the ixcsd and
shou!ders up and away from the tahle
while letting the lower lumbar spu.'s
sag into an extended position. Tae
subject is told to maintain this psi-
tion for a maximum of 30 secinde
and to indicate whether there is any
changs in symptoms. After a maxi-
mum of 30 seconds, the subject is
alluwed to resume a prone-lying ne-
siti-.n. The examiner asks if thers has
been any change in symptoms with
the returning movemer: or 3t the
starting position.

Record the results on the Recording
Form, If there is no change in symp-
toms with the precedure cr if the test
is contraindicited. check the appro-
pria‘s response and proceed to the
next test. if the subject performs e
test and r2ports changes. complete
Gnid A and B according to the follow-
ing instructions. Grid A: Check the
appropriate block for back, right leg,
or left leg pain vse symbols as noted
in key. If pain is felt at resq, for
example; place and X in the apprepri-
ate box under the Before initirtion
column. Use the Symptoms at initia-
tion column to record changes coin-
cident with the start of the test. Use
the Symptom at Termination column
10 record changes present when the
neutral position 1s resumed. Use the

Time to Onset column is used to
indacate the time (in seconds) required
. roduce an alteration in symptoms
or until the end of the test. Use the
After Termination column to record
any changes in symptoms that de-
velop aficr the end of the procedure.
Grid B: Use i identically to that of
Grid A, except recod paresthesia rather
s npan.

“RDER JF ASSESSMENTS: None
TIMING: 30 seconds
REST PERIODS: None.

WHAT TO DD I¥ SUBJECT
CAMNOT ATTAIN OR MAIN-
TAIN POSCITION: Allow one min-
ure of rest ' the subiect’s most com-
fe:bls position. Try again; if that
fai . abort the test, record N/A on the
Kecording Form, and explain the
reax  for the failure.

INDIC . TIONS TO DISCON-
TSN TEST: Symptoms worsen,
incress: or peripheraiize.

POST. tCN IN WHICH TO LEAVE
SUBJE” T: Move the subject 1n a
back-lving position.

COMMON ERRORSTOAVOID:
None.
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Single Straight Leg Raising

DESCRIPTION: Measurement of
a passive straight leg raising by
gravity goniometer.

INSTRUMENTS REQUIRED:
Gravily goniometer.

DEFINITION OF TERMS:
None.

CONTRAINDICATICN: Subijcct
cannot assum~ the starung posiuon,

STARTING PCSTITON OF
SUBJECT: Assumes a supine-
‘ying posiuon with h:ps and knees
extended.

STARTING . OSITION OF
EXAMINER: Standing at the side
of the examirung able and by
the extremity being measured.

PROCEDURE: The examiner
postuons the gravity goniometer so
that it aligns with the long axis of
the fibula on the examined leg and
sets the zero point on the gravity
goniometer. If there is a sympto-
matc leg, the asymptomatic leg is
tested first. For testir 3 the left leg,

the examiner’s left hand is placed
on the posterior aspect of the ankle,
just proximal to the calcaneus,
while the thumb and fingers clasp
the goniometer. The right hand
grasps the superior portion of lower
thigh just above the knee, while the
fingers wrap around the thigh and
palpate the medial hamstring
muscle tendons. The examiner
siowly raises the leg from the table
unul no more mouon is permitted
by muscle tightness in the ham-
string muscles as palpated by the
fingers. The examiner reads the
goniometer to the nearest 5 degree
interval and records the angle on
the Assessment Form. The leg then
1s 'owercd; the examiner rmoves (o
the other side of the table; and the
same procedure is repeated on the
other side, with hands reversed.

ORDER OF ASSESSMENTS:
First the asymptomatic side and
then the symptomatuc side. If there
is no symptomatic side, start with
the right leg.

TIMING: None.

REST PERIODS: None.

WHAT TO DO IF SUBJECT
CANNOT ATTAIN OR MAIN-
TAIN POSITION: Allow one
minute of rest in the subject’s most
comfortable position. Try again; if
that fails, abort the test.

INDICATIONS TO DISCON-
TINUE TEST: Failure on second
attempt.

POSITION IN WHICH TO
LEAVE SUBJECT: A supine-
lying position.

COMMON ERRORS TO
AVOID: [n the examined limb, the
knee is not maintained in terminai
extension, hip rotation is not
controlied in a neutral position, and
hip abduction and adduction are not
controlled in a neutral position. In
the contralateral lower extremity,
the positinn changes. In the pelvis:
movement occurs on the side
opposite the extremity being tested.
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Double Straight Leg Raising

DESCRIPTION: A measurement
of passive double straight leg raising
by a gravity goniometer.

INSTRUMENTS REQUIRED:
Gravity goniometer.

DEFINITION OF TERMS: Nooe.

CONTRAINDICATIONS: Subject
cannot assume the starting position.

STARTING POSITION OF SUB-
JECT: Assumes a supine-lyiny posi-
tion with hips and knees extended.

STARTING POSITION OF EX.
AMINER: Suanding at the side of
the examining table and near the lower
extremites.

PROCEDURE: The examiner posi-
tions the gravity goniometer so that it
aligns with the long axis of the fibula
on the nearest examined leg and sets

the zero point of the gravity goniome-
ter. If standing on the left side of the
subject, the examiner places his or
her left hand on the posterior aspect
of the ankle, just proximal to the
calcaneus, while clasping the gonicme-
ter with the thumb and fingers. The
right hand crosses both of the lower
thighs just yroximal to the knee, while
the fingers wrap around the contra-
lateral thigh to palpate the medial
hamstring muscle tendon. The ex-
aminer slowly raises the legs from the
table until no more motion is permit-
ted by the tightness in the hamsing
muscles as palpated by the fingers.
The examiner reads the goniometer
to the nearest 5 degree interval and
records the angle on the Recording
Form. The legs then are lowered.

ORDER OF ASSESSMENTS:
None.

TIMING: None.

REST PERIODS: None.

WHAT TO DO IF SUBJECT
CANNOT ATTAIN OR MAIN-
TAIN POSITION: Allow one min-
ute of rest in the subject’s most com-
fortable position. Try again; if that
fails, abort the test.,

INDICATIONS TO DISCON-
TINUE TEST: Failure on second
auempt.

POSITION IN WHICH TO LEAVE
SUBJECT: In supine-lying posi-
tion.

COMMON ERRORSTO AYOID:
In the examined limbs, the knees are
not maintained in terminal extension,
hip rotation is not controlled in a
neutral position, and hip abduction
and adduction are not controlled in a
neutral position.
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Hamstring Length

DESCRIPTION: A measure that
represents the relative length of the
right and the left hamstring muscles
by the use of a gravity goniometer.

INSTRUMENTS REQUIRED:
Gravity goniometer,

DEFINITION OF TERMS: None.

CONTRAINDICATION: Penpher
alization Of prain with assumipt
the test starting position.

on of

STARTING POSITION OF SUB-
JECT: Assumes a relaxed supine
position with the lower limb being
measured in 90 degrees of hip joint
flexion.

STARTING POSITION OF EX-
AMINER: Standing at the side of
the examining @abie and by the ex-
tremity being measured.

PROCEDURE: Before testing, the
examiner moves each leg segment of
each lower extremity of the subject to
assess passive range of motion. The
nonmeasured lower exaemity is placed

in a position of hip and knee flexion,
with the heel of that foot in line with
the midpate!lla region of the extrem-
ity being measured. The examiner
positions the gravity goniometer so
that it aligns with the long axis of the
fibula on the examined leg and sets
the zero point of the gravity goniome-
ter. Testing orderis the right leg first,
then the left. The right leg is pilaced
in 90 degrees of hip flexion and pas-

na lawine

sive knes flexicn. The sxaminer nese

A 28 woraees

the right hand to maintain the posi-
tion of the goniometer against the
long axis of the fibula of the lower leg
and uses the left hand to paipate the
hamstring muscle tendons. The ex-
amniner exiends the knee joint until
tension is felt in the hamstring ten-
dons. The dezree of flexion/exten-
sion from the goniometer is recorded
on the Recording Form. The knee
then is returned o the starting posi-
tion, the examiner moves to the other
side of the table, and the procedure is
repeated on the lefi lower exaemity.
Upon completion of testing on both
sides, the subject is allowed to res-
ume a supine-lying position while the
examiner records the angle on the

Recording Form.,

ORDER OF ASSESSMENTS: First
the right leg and then the left leg.

TIMING: None.
REST PERIODS: None.

WHAT 70 DO IF SUBJECT
CANNOT ATTAIN OR MAIN-
TAIN POSTTION: Allow ooe min-
ute of rest in the subject’s maost com-
fortable position. Try again; if that
fails, abort the test.

INDICATIONS TO DISCON.
TINUE TEST: Failure on second
attempt.

POSITION IN WHICH TO LEAVE
SUBJECT: In a supine-lying posi-
tion.

CCMMONERRORS TO AVOID:
In the lower extremity being tested,
the hip is not maintained in 90 de-
grees of flexion or the knee joint is
stretched into extension past the point
of initial tension.
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Figure 7. Hip Flexor Muscle Strength ([liopsoas) Marginal Reliability
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Hip Flexor Muscle Strength (Iliopsoas)

[MARGINAL RELIABILITY]

DESCRIPTION: Iso.metric assess-
ment of the strength equality of the
iliopsocas muscle group from right o
left.

INSTRUMENTS REQUIRED:
None.

DEFINITION OF TERMS: None.

CONIDAIN
alization of svinptoms with assump-

tion of the starting positior of the test.

T A 'Y"II\H:

Ay Peripher-

Sleapinee

STARTING POSITION OF SUB-
JECT: The measured exzemity 1sin
hip and knee fle tion, with the sole of
the foot flat on the table. The non-
measured extrenity 1s in full exten-
sion at the hip and knee.

STARTING POSITION OF EX-
AMINER: Standing at the side of
the examining table and by the ex-

tremity being measured.

PROCEDURE: The right hip flexor
strength is assessed first. The exam-
iner places the right hip in 90 degrees
flexion and 90 d=graes knee flexion,
While stabilizing the left knee in the
noted starting posigon, the examiner
applies resistance to the right proxi-
mal portion of the knee. The muscle
sgength of the iliopenac on the nght
side is assessed. The right hip and
knee are retumed to the neutral posi-
tor, the examiner moves to the left
side of the ~ubject, and repeats the
test. The relatve equality of i'iopsoas
muscle strength is recorded on the
Recoraing Form. The subject is al-
lowed to resume a relaxed supine-
lying position.

ORDER OF ASSESSMENTS: First
the right side and then the left side.

TIMING: None.
REST PERIODS: None.

WHAT TO DO IF SUBJECT
CANNOT ATTAIN OR MAIN-
TAIN POSITION: Allow one min-
ute of rest in the subject’s most com-
Jortable position. Try again; if that
fails, then abort the test

INDICATIONS TO DISCON-
TINUE TEST: Fallure on second
anempt; any pain elicited in the per-
formance of this test will result in its
termination.

POSITION IN WHICH TO LEAVE
SUBJECT: A relaxed supine-lying
position.

COMMON ERRORSTOAVOID:
Excessive hip rotation during the
resistive component of the examina-
uon.
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Figure 18. Lower Abdominal Muscle Strength Marginal Reliability



Lower Abdominal Muscle Strength

{(MARGINAL RELIABILITY]

DESCPIPTION: Assessmentofthe
sength of the lower abdominal
musculature,

INSTRUMENTS REQUIRED:
None.

DEFINITION OF TERMS: The
term lower is an operational defini-
uon, >nd the specific muscles involved
in this test are yet to be determined.

CONTRAINDICATION: Peripher-
alizaton of pain with assumption of
the starting position of the test

STARTING POSITION OF SUB-
JECT: Positioned supine on a table
with hands behind the head. The
subject’s hips are placed in approxi-
mateiy 70 to 90 degrees of flexion,
with the soles of the feet resting on
the wble.

STARTING POSITION OF EX-
AMINER: At the side of the exam-
ining tat.e, with one hand under-
neath the subject to palpate the lum-
bar spinous processes.

PROCEDURE: The examinex places
one hand underneath the low back of
the subject, with the palmar surface
against the region of L2 to LS and the

dorsum against the table surface. The
examiner instructs the subject o ex-
tend the knees, while keeping the
lower back flat against the exam-
iner’s palpating fingers. From the
resting position of 7C to 90 degrees of
hip flexion, the knees are fully ex-
tended while supported by the exam-
iner. Through the subject’s voluntary
contraction and passive assistance by
the examiner, the subject slowly low-
ers both legs while keeping the knees
extended. The examiner confirms
that the low back remains flat against
the table by determining whether the
spinous processes of L2 to LS leave
the palpating fingers. Two practice
tests are performed as the subject is
instructed to keep the back flat against
the examiner’s fingers while the ex-
aminer heips the subject lower the
legs. On the third trial, the subject
lowers the legs without passive assis-
tance from the exar. er while the
examincr keeps one hand under the
legs of the subject and the other hand
remains under the lumbar spinous
processes. After the test, the subject
is allowed to resume a reiaxed su-
pine-lying position. The visuai angle
of hip flexion at the end of the test is
recorded on the Recording Form. Less
than 60 percent: Check here if the
lumbar spine lifts off the examiner’s

palpating fingers within 30 degrees
of hip extension (99" 10 607). Greater
than 60 percent: Check here if the
lumbar spine lifts off the examiner's
palpating fingers after 30 degrees of
hip extension (59° to full extension).

ORDER OF ASSESSMENTS:
None.

WHAT TO DO IF SUBJECT
CANNOT ATTAIN OR MAIN.
TAIN POSITION: Allow one min-
ate of rest in the subject’s most com-
fortable position. Try again; if that
fails, abort the test.

INDICATIONS TO DISCON-
TINUE TEST: Failure on second
attempt; any pain zlicited in the per-
formance of this test will result in its
termination; hamstring tightness.

POSITION INWHICH TO LEAVE
SUBJECT: A supine-lying position.

COMMONERRORSTOAVYOID:
Subject does not understand what is
required by the test or the examiner
gives too much support for the lower
limbs.
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Figure 19. Short Hip Extensor Length Marginal Reliability
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Short Hip Extensor Length

(MARGINAL RELIABILITY]

DESCRIPTION: Assessmentnfthe
tightness of the short hip extensor
(gluteus maximus) muscles.

INSTRUMENTS REQUIRED:
None.

DEFINITION OF TERMS: None.

CONTRAINDICATION: Peripher-
alization of symptoms with assump-
ton of the starting position of the test.

STARTING POSITION OF SUB-
JECT: Assumesasupine position on
the table with both lower extremities
extended.

STARTING POSITION OF EX.
AMINER: Staanding at the side of
the examining table and by the side
being measured, with the palpating
fingers on the ischeal tuberosity.

PROCEDURE: With the subject’s
contralateral leg in extension, the

examiner places the leg being meas-
ured in flexion at the knee and at the
hip. One hand (the palpating hand) is
positioned so that the palmer surface
is resting on the ischeal tuberosity.
The examiner gently pushes the sub-
jects’ leg toward the chest with one
hand. When the ischeal mberosity
raises off the palpating hand, the ex-
aminer estimates the degree of hip
flexion. The leg then is lowered, the
examiner moves to the other side of
the tabie, and the procedure is re-
peated on the other leg. Afterward,
the subject is aliowed to resume a
supine-lying position.

The estimated angle of hip flexion is
recorded on the Recording Form. The
grade is recorded as normai when
hip flexion of greater than 120 de-
grees is attained before the ischeal
tuberosity lifts off the palpating fin-
gers. A grade of mild is recorded for
110 to 119 degrees; a grade of mod-
erate is recorded for 100 to 109 de-

grees; and a grade of marked is re-
corded for less than 99 degrees.

ORDER OF ASSESSMENTS: First
the right leg and then the left leg.

TIMING: None.
REST PERIODS: None.

WHAT TO DO IF SUBJECT
CANNOT ATTAIN OR MAIN.
TAIN POSITION: Allow one min-
ute of rest in the subject’s most com-
fortable position. Try again; if that
fails, abort the test.

INDICATIONS TO DISCON.-
TINUE TEST: Failure on second
attempt.

POSITION IN WHICH TO LEAVE
SUBJECT: A supine-lying position.

COMMON ERRORSTOAVOID:
None.
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Hip Flexor Length

{MARGINAL RELIABILITY]

DESCRIPTION: Assessmentofthe
tightness of the hip flexor muscula-
ture (iliopsoas, rectus femoris, and
tensor fascia latae). The test is per-
formed passively and involves differ-
entiating if the ughtness is caused by
one or a combination of the three hip
flexor muscles. The iliopsoas and
rectus femoris muscles are differenti-
ated by assessing the amount of hip
avtension with the knee bent and
straight.  The tensor fascia latae is
assessed by observation of the amount
of hip abduction produced when the
hip joint is moved passively {rom an
extended to a flexed position or by
determination of the presence of ex-
temal rotation of the tibia on the
femur.

INSTRUMENTS REQUIRED:
Nene.

DEFINITION OF TERMS: None.

CONTRAINDICATION: Peripher-
alization of symptoms with assump-
uon of the starting position of the test.

STARTING POSIT ON OF SUB-
JECT: The subject assumes a sitting
posituon with the kaees flexed and
lower legs hanging over the edge of
the tadle.

STARTING POSITION OF EX-
AMINER: Standing at the side of
the examining :able and by the side
being measure.l.

PROCEDURE: As the subject as-
sumes a supine positiou the non
measured knee is broughi tothe chest,
the examiner places ore hand under-
neath the low back with the paimar
surface against the region of L2to LS
and the dorsum against the table sur-
face until the lumbar spine is flat
against the table. The examiner in-
structs the subject to hold the contra-
lateral knee against che chest. The
examiner then lowers the measured
leg, kecping the knee extended and
the hip in neutral abduction. The
@ravily goniomneier is piaced on ibhe
superior portion of the knee and sets
the zcro point. The examined limb is
brought to 90 degrees of knee flexion
and maximum hip flexion. The ex-
anined limb is slowly moved into
extension. The maximum amount of
hip flexion-extension is determined.
The examiaer records the results on
the Record:ng Form under the area
for lliopsoas Grading. While the hip
is in the full extension posture, the
knee is flexed passively ‘o approxi-
mately 50 degrees to full extension
angle with the movement. Reconi
the results on the Recording Form
under the area for Rectus Femoris
Grading. With the hip flexed, the
examiner observes the abduction and
rotaton of the hip and the cxternal
rotation of the tibiaas the leg is moved
into extension. Record the presence
or abssnce of hip abduction on the
Recording Form under the Tensor

Fascia Latae Grading. At the com-
pletion of the test, the examiner leaves
the examined leg with the heel of the
foot resting on the edge of the table.
The examiner moves to the other side
of the table and repeats the proce-
dure,

ORDER OF ASSESSMENTS: First
the right side and then the teft. Test-
ing order is iliopsoas, rectus femoris,
and tensor fascia latae.

TIMING: None.
REST PERIODS: None.

WHAT TO DO IF SUBJECT
CANNOT ATTAIN OR MAIN-
TAIN POSITION: Allow one min-
ute 0728t in the subject’s most com-
fortable position. Try again; if that
fails, abort the test.

INDICATIONS TO DISCON-
TINUE TEST: Failure on second
attempt; any paia elicited in the per-
formance of this test will result in its
wrmination.

POSITION IN WHICH TO LEAVE
SUBJECT: A supine-lying position.

COMMON ERRORS TO AVOID:
Subject does not maintain the lumbar
spine flat against the table or subject
does not understand what is required
by the test.
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Upper Abdominal Muscle Strength

[MARGINAL RELIABILITY]

DESCRIPTION: Assessmentofthe

sgength of the upper abdominal
musculature.

INSTRUMENTS REQUIRED:
None.

DEFINITION OF TERMS: The
term upper is an ope-ational defini-
tion, and the specific muscles involved
i this test are yet to be determined.

CONTRAINDICATION: Peripher-
aicaton of sSympioms with assump-
tion of the starting
position of the test.

STARTING POSITION OF SUB-
JECT: Assumesasupine-lying posi-
tion. For comfon, a pillow may be
placed under the subject’s knees.

STARTING POSITION OF EX.
AMINER: Standing at the side of
the examining table.

PROCEDURE: The subject posi-
uons the hipsand knees either straight
or 'n slight flexion and the hands
resting at the side of the body. The
examiner instructs the subject to flex
the head and shouldersup toa pointat

which the inferior position of the
scapulae are off the table. This mo-
ton should be accomplished without
using any velocity; the subject must
lift the head and upper thoracic re-
gion from a dead start. The examiner
must verify that the hip flexors are
not used o sustain the motion by
observing the movement of the sub-
ject's thighs. If the subject performs
the movement without hip motion,
ask the subject to fold the arms across
the chest and try it again. If the
subject compietes the movement. then
instruct the subject to put arms witn
hands !ocked behind the head, try the
procedure again. After the
procedure(s), allow the subject to
resume a comfortable supine-lying
position.

The ability to perform the test is re-
corded on the Recording Form. The
followinz grading system is used: O:
Subject cannot compiete the proce-
dure. 1: Subject completes the pro-
cedure with arms extended to the
sides. 2: Subject compietes the pro-
cedure with arms folded across the
chest. 3: Subject performs the proce-
dure to a point at which the scapulae

are off the table with hand iocked
behind the henz,

ORDER OF ASSESSMENTS: First
with the arms extended along the
sides, second with arms across the
chest, and last with hands behind the
head.

TIMING: None.
REST PERIODS: None.

WHAT TO DO IF SUBJECT
CANNOT ATTAIN OR MAIN-
TAIN POSTTION: Allow one min-
ute of rest in the subject’s most com-
fortable position. Try again; if that
fails, abort the test

INDICATIONS TO DISCON.
TINUE TEST: Failure on second
attempt; pain elicited in the perform-
an:e of this test wiil resultin termina-
tion.

POSITION IN WHICH TO LEAVE
SUBJECT: A supine-lying position.

COMMON ERRORS TOAVOID:
Subject subsatutes hip flexor muscles
for the muscles being tested.
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Figure 22. Gluteus Medius Muscle Strength Marginal Reliability
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Gluteus Medius Muscle Strength

(MARGINAL RELIABILITY]

DESCRIPTION: Eguality of as-
sessment of the bilateral gluteus medius
muscles strength.

INSTRUMENTS REQUIRED:
Wall marker.

DEFINITICN OF TERMS: None.

CONTRAINDICATION: Peripher-
alizauon of symptoms with assump-
tion of the starting position of the test.

STARTING POSITION OF SUB-
JECT: The subject is asked to lie in
the side-lying position wit the hip to
be measured in a superior position.
To ensure appropniate stabilization,
the examining table is positioned
against a wall.

STARTING POSITION OF EX.-
AMINER: Standing and facing the
subject.

PROCEDURE: Instruct the subject
to place his or her back and buttocks
squarely against the wall and to flex
the inferior leg at the hip and knee in
order to put the sole of the foot in
contact with the wall. The examiner
passively raises the supenicr leg upward
{(abduction) and palpates the superior

iliac crest. When the iliac crest starts
10 rotate, a point is marked on the
wall congruent to the subject’s lateral
malleolus. This procedure establishes
the subject’s passive hip ROM. Next,
instruct the subject to externally ro-
tate and abduct (raise sideward) the
superior leg, keeping the knee straight
and the heel in contact with the wall.
The subject is allowed to practice the
test movement two or three umes,
after which he or she is to pecform the
i€st o reach at least the cstablished
passive end point. The subject is
instructed to repeat the movement
actvely 10 umes. Afteraseriesof 10
(or as many as the subject can per-
form), the subject then is told to turn
around so that the opposite leg can be
tested in the same manner. After the
passive ROM has been determined
for the left side, the subject is again
asked to practice two or three imes
and then to lift the leg for a series of
10 times. [f the subjectis able to raise
the leg 10 times on both sides, the
examiner asks him or her to assess the
relative difficulty of the lifts. The
subject then is allowed to resume a
supine-lying position.

Record the data on the Recording
Form. The grading is as follows: 0:

Subject cannot actively attain the
passive ROM. 1: Passive ROM level
is not attained with subsequent active
(10) repetitions. 2: Subject can ac-
tively attain the passive ROM level
10 times.

ORDER OF ASSESSMENTS: First
the right leg and then the left leg.

TIMING: None.
REST PERIODS: None.

WHAT TO DO IF SUBJECT
CANNOT ATTAIN OR MAIN-
TAIN POSITION: Allow one min-
ute of rest in the subject’s most com-
fortable position. Then try again; if
that fails, abort the test.

INDICATIONS TO DISCON-
TINUE TEST: Failure on second
attempt.

POSITION IN WHICH TO LEAVE
SUBJECT: Supine-lying position.

COMMONERRORSTOAVOID:
Substitution of hip-hiking or subject
does not maintain external rotation.
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e 23. The tools.
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Bubble goniometer.

Figure 25. Gravity goniometer.




Figure 26. Vertical rule. A is a one foot section of 2-inch by 4-inch board;
B 15 a2 wooden yardstick.
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Figure 27. A “crest tester.”" See text for source and use.

Figure 28. Flexible (Architect’s) ruler. In this figure it is shaped as a sine wave.
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Figure 29. Transferring the shape of the iumbar spine
to the poster board.
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Figure 30. Derivation of the Vertebral Angle 0.
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f the lumbar spine.

Procedure to calculate the Jumbar lordosis angle from the flexible ruler:

1. Trace the curve from the flexible ruler that touched the skin cnto a piece of paper.
2. On the tracing, place a point corresponding to both the L5 and L1 marks (see Figure 30).

3. Connect the two points with a straight line. This line is called the cord. Measure the length
of this cord in centimeters. Mark the center of the cord (C).

4. Draw a perpindicular line from the bisected cord to the curve. Measure the distance
of this line (P).

5. Apply the formula to determine the angle of lumbar lordosis.

Lumbar Lordosis angle = 4 arctan ( 2£)
c

6. You will need a calculator that has *“arctar™ as one of its functions.
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NIOSH Low Back Atlas of Standardized Tests and Measures

PART 2 - RECORDING FORM






TEST: Lumbar lordosis - flexible ruler - standing

CONTRAINDICATION: Patient cannot attain or maintain the static standing position for a short period or cannot
tolerate the necessary pressure involived to conform the ruler to the lumbar spine.

top

anterior posterior

bottom
Standing

Flexible Ruler - Tracing
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Standing

Lumbar Lordosis - flexible ruler - standing: degrees
[liac cresu - posterior - standing High night
High left
Equal
N/A

If N/A, give reason:

CONTRAINDICATIONS: Patient cannot attain or maintain the static standing position for a short period.

PSIS - posterior - standing High right
High left
Equal
N/A
If N/A, give reason:

CONTRAINDICATIONS: Padent cannot attain or maintain the static seated position for 2 short period.

thac crest - antenor - standing Highnght _____
Highleft ____
Equal _
N/A
If N/A, give reason:

CONTRAINDICATIONS: Patient cannot attain or maintain the static standing position for a short period.

ASIS - antenor - standing High right
High leit
Equal
N/A
If N/A, give reason:

CONTRAINDICATIONS: Patient cannot attain or mainta.n the static standing position for a short period.

£8-



Side bending to the right and o the left and total exertion of motion each way

Right side bending Vertical ruler:

Left side bending Vertical ruler:

cm
cm

Excursion cm

cm
cm

Excursion cm

CONTRAINDICATION: Patient cannot attain or maintain the static standing position for a short period.

Sisti

Iliac crest - anterior - sitting

High right

High left

Equal

N/A

If N/A, give reason:

CONTRAINDICATIONS: Patient cannot attain or maintain :he static seated position for a short period.

[liac crest - posterior - sitting

High right

High left

Equal

N/A
If N/A, give reason;

CONTRAINDICATIONS: Patient cannot atiain or maintain the satic seated position for a short period.

PSIS - pusterior - sitting

CONTRAINDICATIONS: Patient cannot attain or maintain the static seated position for a short peniod of time.

High right

High left

Equal _
N/A

if N/A, give reason:




Lumbar lordosis-fiexible ruler-
rclaxed sitting degrees degrees

Lumbar lordosis-flexible ruler-
suswaained erect sitting degrees

Lumbar tordosis-flexible ruler-
sustained slouched sitting degrees

TEST: Lumbar lordosis--flexible ruler--relaxed sitting

CONTRAINDICATION: Patient cannot attain or maintain the static seated position for a short period of time.

top

antenor posterior

bottom

Flexible ruler - (:n relaxed sitting posture)
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TEST: Lumbar lordosis--flexible ruler--sustained erect sitting,

CONTRAINDICATION: Peripheralization of symptoms with brief sitting

top

anterior posterior

bottom
Sustained erect sitting

Flexible ruler
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TEST: Lumbar lordosis--flexible ruler--sustained slouched sitting

CONTRAINDICATION: Peripheralization of symptoms with brief sitting,

top

antenor

posterior

bottom
Sustwained slouched sitting

Fleaibie ruler



Prone lying

Hip joint rotation range
of motion with subject in

a prone position (R) int, rotation degrees
R) ext. rotation degrees
(B int. rotation degrees
@) ext. rotation degrees

CONTRAINDICATION: Patient cannot assume a static prone position for a short period.

Sustained extension in prone lying-- press-up-symptom change (maximum 30 seconds)

test contraindicated yes[ ] no{ ]

reason:

NOTE: [F THERE IS NO CHANGE IN INTENSITY/LOCATION OF PAIN/PARESTHESIA WITH POSITION,

CHECK HERE [ ], AND RO NOT FILL OUT ANY GRID.

a. PAIN
Before Symptoms at Symptoms at Time After
initiation initiation termination 1o onset termination
Symbois 0.X 0.X C,P.Isq I.D,Isq seconds Im,W.,Isq
right leg
leftleg
REST PERIOD (up to 60 seconds)
KEY
O: no symptoms I: increased
X: symptoms present D: decreased

C: centralization
P: peripheralization

Isq: no change
Im: improved
W: worse
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b. PARESTHESIA

Before Symptoms at Symptoms at Time After
initiation initiation termination to onset lermination
Symbois 0.X 0.X C.P.Isq I.D,Isq seconds Im,W,Isq
right leg
left leg
REST PERIOD (up to 60 seconds)

c. Summaryofsaws: Im{ ] W[ ] Isq[ ]

KEY

O: no symptoms I: increased

X: symptoms present D: decreased

C: centraiizaiion Isq: no change

P: peripheralization Im: improved
W: worse

CONTRAINDICATION: Peripheralization of symptoms with sustained prone lying.

Supine Iyi

Single straight leg raising degrees right
degrees left

CONTRAINDICATION: Patient cannot assume the starting position.

Double straight leg raising (DSLR degrees
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CONTRAINDICATION: Patient cannot assume the starting position of supine lying with hips and knees extended.

Hamstring length degrees right
degrees left

CONTRAINDICATION: Peripheralization of pair with assumpuon of the starting position.

lip flexor muscle strength

(iliopsoas) Right-muscle test grade
Right stronger
Left stronger
Symmetncal

CONTRAINDICATION: Peripheralization of symptoms with assumption of the sta~ung position of the test.

Lower abdominal muscle strength <5 than 60 percent
Greater than 60 percent

CONTRAINDICATION: Peripheralization of pain with assumption of the starting position of the test.

Short hip extensor length Right Left

Normal (greater than 120 degrees)
Mild (110 to 119 degrees)
Moderate (100 to 109 degrees)
Marked (99 degrees or less)

CONTRAINDICATION: Peripheralization of symptoms with assumption of the starting position of the test.

Hip flexor length

Iliopsoas

(R) normal (0-50) {1] L) normal (0-50) (1]
mild (6-100) [l mild (6-100) [1]
moderate (11-200) ] moderate (11-200) {1
marked (>210) 1] marked (>210) [1

right tighter thi :n left
left tighter than nght
symmetrical

cannot do

ey —
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Rectus femoris grading

Right Left
change in hip flexion/extension Yes I .
No — e
Presence of:
hip abduction R)yes{ ) nof )
Lyyes{ ] no{ ]

nght tighter than leit
left ughter than nght
symmetncal

cannot do

— o~ s -

CONTRAINDICATION: Penpheralization of symptoms with assumption of the starting position of the test.

Upper abdominal muscle strength

Grade Check Appropriate Box
Cannoi compleie 0 {1
Compilete with arms extended 1 [1]
Complete with arms across chest 2 1
Compiete with arms behind head 3 {1

CONTRAINDICATION: Feripneralizaton of symptoms with assumption of the starting position of the test.

Side yi
Gluteus medius muscle suength

Right-muscle test grade: 0 1
Left-muscie test grade: 0 1

t2 D

Pauent percepuon after 10 repeutions

Right stronger {1
Left suonger {]
Symmetncal {1

CONTRAINDICATION: Peppheralizauon of pain with assumpuon of the starting position.
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APPENDIX A

105 test/measures for low back February, 1984

I. SUBJECTIVE EXAMINATION
A. History

1.Present

2.Present For
3.Symptoms on Onset
4.Precipitating Factor
5.Predisposing Factor
6. Mode of Onset
7.Previous History
8.Past Treatment

9. Activity Level
10.Effect of Activity
11.5pecial Questions
12.5ymptoms Best
13.Condition Has Been

2 Hmnravine

Hmproving
0)Static

¢)Becoming Worse
14 Results of X-rays
15.Medications
16.Health Status
17.Other Medical Conditions
18.Weight Change in Past 12 Months
19 Gait
=0 Blac’der/Bowel Dvsfunction
21 Sexual Dyvsfunction

B. Observation

1 Siting

2.5tanding { Anterior View)
3.Standing (Lateral View)

4 Standing (Posterior View)
5 Rhomberg Test

6 Gait
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ILOBJECTIVE EXAMINATION
A. Standing

1.Cervical Flexion Test
2.Heel Walking
3.Toe Walking
4.5quat Test
S.Forward Bending
6.Backward Bending
7.Sidebending
8.Sidegliding
9.Posterior Translation
10.Posterior Shear
11.Flexion
1.Single
2.Sustained
3.Repeated
12.Extension
1Single
2.Sustained
3.Repeated
13.Lateral Flexiun (P)
1.Single
2.Sustained
3.Repeated
14.Lateral Extension (L)
1.Single
2.Sustained
3.Repeated
15.Vertical Rule Test
16.Flexible Rule Test
1.Flexion
a. Thoracic
b. Lumbar
2.Extension
a. Thoracic
b. Lumbar
17.Shober’s Test
18.5Shift Correction



B. Sitting

1.0Observation - Postenor View
2.Hip Internal Rotation - ROM
3.Hip External Rotation - ROM
4.Quadriceps Strength Test
S.Patellar Reflex

6.Achilles Reflex

7.Extensor Hallucis Strength Test
8.Anterior Tibialis Strength Test
9.Peroneal Strength Test

C. Supine

1.Upper Abdominal Strength Test
2.Lower Abdominal Strength Test
3.Lower Abdominal Strength Test
4.Leg Length

5.Straight Leg Raise Test

6.Well Leg SLR Test

7.Bowstring Test

8.SLR With Ankle Dorsiflexion

9 SLR With Ankle Dorsiflex.on and Cervical Flexion
10.Bilateral SLR Test

11.Double Knee To Chesc

12.Hip Flexion - ROM

13.lliopsoas Strength Test
14.Patrick’s Test

15.Hip Abuuction - ROM

16.Hip Flexor Length

17 Rectus Femoris Length

18.Two Joint Hip Flexor Test
19.Hamstring Strength
20.Hamstring Length

21.Babinski Test

22.Clorus

23.Sensory Test

24.Palpation

25.Penpheral Pulses

26.Thigh Circumference
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D. Prone

1.Extension-Sustained
2.Extension-Repeated

3.Reflex Hammer Test

4.Spring Test

5.Sacrum Mobility Test

6.P/A Central Vertebral Pressure
7.Transverse Veitebral Pressure
8.Palpation

9.Sensory Test

10.Gluteus Maximus Strength Test
11.Sign of the Buttock

12.Prone Hip Rotation

E. Sidelying
1.Gluteus Medius Strength Test

2.Iliotibial Band Length Test
3.Segmented Mobility Test
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APPENDIX B

85 test/measures listed by research site August, 1985

PART 1 - Subjective/Hittery - George Washington University

EXAMINATION ITEMS
[. SUBJECTIVE EXAMINATION
A. History

Items 1 through 21

PART II- Kinesiologic - West Virginia University
EXAMINATION ITEMS

I. SUBJECTIVE EXA® TNATION

\ad

7. Ohservation

Sithng

Standing (Lat. View)
Standing (Lat. View)
Standing (Post View)

- D

1. OBJECTIVE EXAMINATION
A. Standing

Squat Test
Forward Bending
Backward Bending
Sidebending
Sidegliding

A BEC ARV B o

®
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B. Sitting

1. Observation-Post View
2. Hip Internal Rot - ROM
3. Hip External Rot - ROM

C. Supine

4. Leg Length

11. Double Knee to Chest
12. Hip Flexion - ROM

13. Hip Abduction - ROM

PART III - Neurologic - The University of lowa Hospitals and Clinics
EXAMINATION ITEMS
I. SUBJECTIVE EXAMINATION
B. Observation
5. Rhomberg Test
6. Gait
1. OBJECTIVE EXAMINATION
A. Standing

1 Cervical Flexion Test
2. Heel Walking
3. Toe Walking

B. Sitting

5. Pate:la Reflex
6. Achilles Reflex

C. Supine

5. Straight Leg Raise Test

6. Well Leg SLR Test

7. Bowstring Test

8. SLR With Ankle Dorsiflex

. SLR With Ankle Dorsiflex and Cervical Flexion
10. Bilateral SLR

21. Babinski

22. Clonus

23. Sensory Test

24. Cervical Flexion Supine

o .

D. Prone

9. Sensory Test



PART [V ~ Muscle Strengtiv'Length - Washington University
EXAMINATION ITEMS
1. OBJECTIVE EXAMINATION
B. Sitting
. Quadriceps Strength Test
Ext. Hall Strength Test

Ant. Tibialis Strength Test
Peroneal Strength Test

o XN b

C. Supine

1. Upper Abdominal Strength Test
2. Lower Abdominal Strength Test
3. Lower Abdominal Strength Test
13. lliopsoas Strength test

16. Hip Flexor Length

17. Rectus Fernoris Length

18. Two Joint Hip Flexor Test

13. Hamstring Strength

20. Hamstring Length

PART IV — Muscle Strength/Length - Washington University
D. Prone
10. Gluteus Maximus Sirength
E. Sidelying

1. Gleutius Medius Strer gth Test
2. lliotibiai Band Cength Test
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PART V = Movement Testing - Hayward Physical Therapy
EXAMINATION ITEMS
II. OBJECTIVE EXAMINATION

C. Supine

24. Palpation
25. Peripheral Pulses
—~ FHlexion in Lying
—~ Repeated Flex in Lying

D. Prone

Extension - Sustained/Repeated /Single
Reflex Hammer Test

Spring lest

Sacrum Mobility Test

P/ A Central Vertebral Pressure
Transverse Vertebral Pressure
Palpation

Flexion - Sustained /Repeated /Single

PO NP DN



APPENDIX C

List of 69 "Acceptable/Marginal” Tests/Measures - August, 1986

Tests/measures in alphabetical order:

ASIS

Double straight leg raising

Extension in standing with pelvic translocation right and left
Flexible ruler (standing)

Flexible ruler (in relaxed sitting posture)

Gluteus medius strength

Hamstring length

Hip flexor length

Hip flexor strength (iliopsoas)

[hac crest anterior (standing)

lliac crest anterior and posterior (sitting)

lliac crest posterior (standing)

Leg length

Lower abdominal strength

Lumbar jordosis

Medal hip rotation

Positive long sitting (relative change in leg length)

Posterior shear (palpable translocation)

Prone hip rotation

PSIS flexion (standing)

PSIS static (standing)

PSIS static and flexion (sitting)

Reperiod extension iniying

Repeated extension in lving with night and ieft pelvic translocation
Repeated extension in standing

Repeated extension in standing with pelvic translocation dght or left
Repeated flexion in lying (kneeling)

Repeated flexion in standing

Repeated pelvic translocaton right or left

Right and left pelvic transiocation (guided) with ROM comparison
Shiit (list) (standing)

Short hip extension length

Side bending (right ard left) and gross active ROM

Single extensior and flexion in standing and gross active ROM
Single extension in lying

Single flexion in lying (kneeling)

Siting posture

Spning test sacrum

Squat test

Strargit leg raising (SLR)

Sustained erect sitting

Sustained extension in lying, press-up

Sustained extension in lying, prone on elbcws
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Sustained extension in lying with right and left pelvic translocation, prone
on elbows

Sustained extension in standing

Sustained extension in standing with pelvic translocation right and left

Sustained flexion in lying (kneeling)

Sustained flexion in standing

Sustained prone lying

Sustained prone lying with pelvic translocation right and left

Sustained slouched sitting

Upper abdomunal strength
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APPENDIX D

Tests and Measures not included in low back atlas due to low
reliability scores or insufficient distribution of subjects

STANDING

Lumbar Lordosis

Shift (List)

Right side bending: symptom behavior
Change in intensity of pain
Change in intensity of paresthesia
Change in location of pain
Change in lovation of paresthesia
Pain
Paresthesia
Point in range: pain
Point in range: paresthesia
Summary of status: improved, worse, no change
\Fleoxsbie nuler

Left side bending: symptom behavior
Change in intensity of pain
Change in intensity of paresthesia
Change in iocation of pain
Change in location of paresthesia
Pain
Paresthesia
1 OINt 1N range: pain
Point in range: paresthesia
Summary of status: improved, worse, no change
Flexible ruler

Gross active ROM (side bending)

Single extension in standing (EIS)
Change in intensity of pain
Change in intensity of paresthesia
Change in location of pain

Change in location of paresthesia
Pain

Paresthesia

Point in range: pain

Point 1n range: paresthesia

Summary of status: improved, worse, no change



Single fiexion in stanaing (FIS)
Change in intensity of pain
Change in intensity of paresthesia
Change in location of pain
Change in location of paresthesia
Pain
Paresthesia
Point in range: pain
Point in range: paresthesia
Summary of status: improved, worse, no change

Gross active ROM (flexion - extension)

ROM pattern
Excessive lumber with restricted pelvic
Excessive pelvic with restricted lumbar

Not excessively disproportionate
Other

Right pelvic translocation (guided)
Change in intensity of pain
Change in intensity of paresthesia
Change in location of pa:n
Change in location of paresthesia
Pain
Paresthesia
Point in range: pain
Point in range: paresthesia
Summary of status: improved, worse, no change

Left pelvic translocation (guided)
Change in intensity of pain
Change in intensity of paresthesia
Change in location of pain
Change in jocation of paresthesia
Pain
Paresthesia
Point in range: pain
Point in range: paresthesia
Summary of status: improved, worse, no change

Range of motion (from right to left guided)
Posterior shear (palpable translocation)

Repeated right pelvic translocation
Pain - grid
Paresthesia - grid
ROM - increase, decrease, no change
Summary of status: improved, worse, no change



Repeated left pelvic translocation
Pain - gnd
Paresthesia - grid
ROM - increase, decrease, no change
Summary of status: improved, worse, no change

Repeated extension in standing (REIS)
Pain - grid
Paresthesia - grid
ROM - increase, decrease, no change
Summary of status: improved, worse, no change

Extension in standing (EIS) with pelvic translocation right
Change in intensity of pain: increase, worse, decrease, improve, no charge
Change inintensity of paresthesia: increase, worse, decrease, improve, no
change
Change in location of pain: peripheralizes, centralizes, no change,
abolished, produced
Change in intensity of paresthesia: peripheralizes, centralizes, no
change, abolished, produced
Point in range: pain: grid
Point in range: paresthesia: gnid
Summary of status: improved, worse, no change

Extension ir. standing (EIS) with pelvic translocation left
Change in intensity of pain: increase, worse, Jecrease, improve, ro change
Change in intensity of paresthesia: increase, worse, decrease. improve, no
change
Change in location of pain: peripheralizes centralizes. no change,
abolished, produced
Change in intensity of paresthesia: peripheralizes, centralizes, no
change, abolished, produced
Point in range: pair- grid
Point in range: paresthesia: gnd
Summary of status: improved, worse, no change

Repeated extension in standing with pelvic ranslocation nght
Pain: gnid
Jaresthesia: gnd
RCM: 1increase, decrease. no change
Summary of status: improved, worse, no change

Repeated extension in standing with peivic translocation left
Pain: grid
Paresthesia: gnd
ROM: increase, decrease, no change
Summary of status: improve, worse, no change

Reveated flexion in standing (RFIS)
Pain: giod
Paresthesia: gnd
ROM: increase, decrease. no change
Summary of status: improve, wors¢, no change
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PSIS (flexion)

Sustained extension in standing (30 seconds)
Pain: grid/rest 60 seconds
Pain status
Paresthesia: grid/rest
Paresthesia status
Flexible ruler
Summary of status

Sustained extension in standing with pelvic translocation right (30 seconds)
Pain: grid/rest 60 seconds
Pain status
Paresthesia: grid/rest 60 seconds
Paresthesia status
Summary of status

Sustained extension in standing with pelvic translocation left (30 seconds)
Pain: grid/rest 60 seconds
Pain status
Paresthesia
Paresthesia status: grid/rest 60 seconds
Summary of status

Sustained flexion in standing (30 seconds)
Pain: grid/rest 60 seconds
Pain status
Paresthesia: grid/rest 60 seconds
Paresthesia status
Schobers test
Flexible ruler
Summary of status

SITTING

PSIS (flexion)
Sitting posture
Lordosis/ Kyphosis/Normal

Sustained erect sitting
Pain: grid/rest 60 seconds
Pain status
Paresthesia: grid/rest 60 seconds
Paresthesia status
Flexitle ruler
Summary of status

Sustained slouched sitting (maximum 2 minutes): symptom pehavior
Pain: grid/rest 60 seconds
Pain status
Paresthesia: grid/rest 60 seconds
Paresthesia status
Accepted (flexible ruler)
Summary of status
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PRONE

Sustained prone lying (maximum 2 minutes)
Flexible nuler
Pain: grid/rest 60 seconds
Pain statvs
Paresthesis: grid/rest 60 seconds
Paresthesia status
Summary of status

Sustained extension in lying, prone on elbows
Pain: grid/rest 60 seconds
Pain status
Paresthesia: grid/rest 60 seconds
Paresthesia status
Summary of status

Single extension in lying (EIL)
Change in intensity of pain
Change in intensity of paresthesia
Change in location of pain
Change in location of paresthesia
Pain
Paresthesia
Point in range: pain/grid
Point in range: paresthesia/grid
Summary of status

Repeated extension in lying (10 times)
Pain: grid
Pain status
Paresthesia: grid
Parcsthesia status
ROM
Summary of status

Sustained prone lying with pelvic translocation right
Pain: grid
Pain status
Paresthesia: grid
Paresthesia status
Summary of status

Sustained prone lying with pelvic translocation left
Pain: grid
Pain status
Parest} ~sia: grid
Paresthesia status
Summary of status



Sustained extension in lying with pelvic translocation right, prone on elbows
Pain: grid
Pain status
Paresthesia: grid
Paresthesia status
Summary of status

Sustained extension in lying with pelvic tranzlocation left, prone on efbows
Pain: grid
Pain status
Paresthesia: grid
Paresthesia status
Summary of status

Repeated extension in lying with pelvic translocation right
Pain: grid
Pain status
Paresthesia: grid
Paresthesia status
Summary of status

Repeated extension in lying with pelvic translocation left
Pain: grid
Pain status
Paresthesia: grid
Paresthesia status
Summary of status

Single flexion in lying (FIL) (kneeling)
Change in intensity of pain
Change in intensity of paresthesia
Change in location of pain
Change in location of paresthesia
Pain
Paresthesia
Point in range: pain: grid
Point in range: paresthesia: grid
Summary of status

Repeated flexion in lying (kneeling)
Pain: grid
Pain status
Paresthesia: grid
Paresthesia status
Summary of status

Sustained flexion in lying (kneeling)
Pain: grid
Pain status
Paresthesia: grid
Paresthcsia status
Flexible ruler
Summary of status



Spring test Sacrum

Supine lying
Straight leg raising
Pain behavior right
Pain behavior left
Pain on resistance
Leg length
Right - Left
Positive long sitting (relative to change in leg length)
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GLOSSARY

Abduction - To draw away from the mid-line or away from the axial line of a limb.

Acceptable - (Statistical Signifiance Test) - Statistical technique for determining the
probability that the observed or larger differences or associations would occur by chance
alone it there is no true difference or association in the larger parent population. To
regard as having a certaia meaning or to receive officially.

Adduction - To draw toward the mid-line or toward the axial line of a limb.

Anatomic Sites - The location of musculoskeletal structures to be identified during the
LEA assessment.

Anterior - Situated in front of or in the forward part of the body, toward the head end of
the body or a term used to reference the belly side of the body.

Anthropometric Description - Measurements of the size, weight, and proportions of the
human tody.

Arctan - A rigonometry term/function used to calculate angle of lumbar lordosis from
flexible ruler measuzements.

Asymptomatic - Showing or causing no subjective complaints.

Atlas - A collectioa of tests/measures that include illustrations, information, tables, grids,
and textual material.

Bone Landinarks - A readily recognizzble anatomic structure used as a point of
reference in establishing the location of another structure or in determining
measurements.

Centralization - The localization of pain, numbness or dngling toward the low back
from the leg or buttock. This change in symptoms is in response to the activity of
position associated with a test/measure.

Classification Scheme - A systematic, organized framework for evaluating, identifying,

and categorizing groups of musculoske:etal injury sigr - and symptoms which lead 0
geatment inteiventons.

Clinical Validity - The exten" to which a study or test measures what it purports to
measure when that test or measure is applied to the actual assessment of subjects/patients.
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Coincident - Occupying the same space or time

Computer Compatible - The data from the Low Back Atlas may be coded and
subsequently stored by a computer program.

Concurrent Validity - Positive agreement or convergence of opinion about the validity
of a test/measure and its ability to be measured.

Contraindications - A situation in which inherent factors, action or propositions are
inconsistent or contrary to one another. Refers to a subject response leading to
termination of a test/measure.

Contralateral - Occuring on or acting in conjunction with similar parts on an opposite
side.

Cord - A wigonometry term describing a segment of a line from a point on a circle to
another point on the same circle without passing through the circles cneter.

Crest Tester - The instrument used to assess the equality of the iliac crest heights. Itis
used in select standing and sitting tests/measures.

Criteria - A standard on which a judgement or decision may be based.

Decreased - To become progressively less in intensity; to reduce or lower the amount of
pain associated with a test/measure.

Delimiting - A character that marks the beginning or end of a unit of data; to fix or
define the boundary.

Deviation - A turning away from the regular standard or accepted course. Movement
away from normal axis and range of motion.

Diagnostic - The art of distinguishing one injury or disease from another; determination
of the nature of an injury or disease.

Discal - The circular or rounded flat plate between the vertebral body of the axial spine.
(Refers to pain caused by deformation of the disk.)

Dominant Eye - The commanding ard controlling eye used to determine position and
height equality measurements during the LBA Assessment.

Dysfunction - Impaired, disturbe or abnormal functioning.

Erect - Standing or sitting upright; characterized by firm or rigid straightness in body
posidon.

-100-



Excursion - The distance traversed.

Excursion Measurements - The distance traversed from the beginning to end of the
side-bending lumbar range of motion as measured with the vertical ruler.

Expert - An individua! experienced in performing the test/measure; one with
demons:rated special skills or knowledge which has been valxdatcd and therefore
represents a mastery of a particular subject.

Extension - The movement by which two ends of any joint part are drawn away from
cach other. A movement which brings a limb into or toward a straight condition.

External Rotation - The lateral or outward turning of an extremity about its long axis.

Flexibility - A state characterized by a rcady capability to adapt to new, different or
changing alignments or positions of the spine.

Flexible Ruler - A pliable metal band encased in a supple nonelastic plastic covering
which is used for measuring lumbar spine range of modon.

Flexion - The mavement by which two ends of any joint are drwan towa

.
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movement whcih brings a limb into or toward a bent condition.

Goniometric Measurement - Determination of extremity and axial spine range of
motion using a goniometer (instrument used to measure angles).

Gravity Goniometer - An instrument for measuring angles. Orientation of the

measuring dial is influenced and governed by the forces of gravity. All angles measured
arc referenced to gravity.

Grid - A chart with horizontal and prependicular lines used for recording response to
tests/measures.

Improved - To advance or progess in a desireable direction. A positive response to a
test/measure.

increased - To become progressively greater; to grow in intensity as in pain, numbness
or tingling as a response to a test/measure.

Indications - A sign or circumstance which points to ¢ shows the cause, pathology or
treatment of an injury; that which serves as a guide or wamning.

Inferior - Situated helow or directed downward.
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Internal Derangement - Intra-articular loose fragment of cartilage or bone which causes
a localized block of joint movement and a painful loss of range of motion.

Internal Rotation - The medial or inward turning of an extrerity about its long axis.
Interspinous Space - Area between the vertebral spinous processes.

Intervention - To occur, fall or come between points of time or events; to come in or
berween by way of modification.

Ipsilateral - Situated on or affecting the same side.

Kinesiologic - Pertaining to the study of moton of the human body. The sum of what is
known regarding human motion.

Lateral - Denoting a position further from the midline of the body.

Length - An expression of a muscle characteristic describing the most compact or
shortened to the extreme elongated demension of the muscle. Ability of muscle to allow
the joint structure to move through a full, unrestricted range of moticn.

Lordotic - Pertaining to or characterized by lordosis.

Lumbar Lordosis - The anterior concavity (hollow) in the curvature of the lumbar spine
as viewed from the side.

Marginal - On the border, edge or the outermost limits. Occupying the borderline
Medial - Pertaining to the niid-line of the body.

Mobility - A state characterized by free flowing movement.

Movement Testing - Observation and measurement of trunk and limb motion.

Muscle Strength/Length - The ability of muscle to perform a sustained, powerful
movement through the full range of motion.

Musculoskeletal Injuries - Damage, inflammation or impairment of the muscle, tendon,
ligament or bony structures of the body.

Neurologic - Pertaining to the nervous system.

Neutral Position - Resting position of the body; alignment of the body in the mid-rar.ge,
resting position.

Novice - An individual inexperienced in perfonming the tests/measures.
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Objective - A sign that is perceptible to the examiner and external senses; a measureable
sign.

Ordered Tests - The arrangement of the tests/measures so that the outcome of each
test/measure does not affect or effect subsequent test/measure results.

Pain Behavior - Action or reaction of the subject in response to a more or less localized
sensation of discomfort, distress or agony which results from the stimulation of
specialized nerve endings. Subject pain response may be no change, increased or
decreased.

Palmar Surface - Pertaining to the palm or flexor surface of the hand or the hollow of
the hand.

Palpating - The art of feeling with the fingers; the application of the fingers with light

pressure to the surface of the body for the purpose of identifying bony landmarks and
anatomic structures.

Paresthesia - Abnormal sensation such as burning, prickling or crawling.

— R . .
Passive Range of Motion Minimum/maximium bending and srraightening of a joint ag

W adaaa

performed by external forces or means. The subject/patient does not actively participate
in performing the motion.

Performance Criteria - The ability to execute and fullfil a standard on which a
judgement or decision may be based.

Peripheralization - Response to a iest/measure that causes pain, numbness or tingling to
move away from the low back into the buttock or leg.

Perpendicular - Being at right argles (90 degrees) to a given line or plane.

Posterior - Situated in back of or in the back part of, or affecting the back part of the
structure; a term used in reference to the back or dorsal surface of the body.

Prone - Lying face downward.
Protocol - The original notes made on an experiment or test/measure.
Range of Motion (ROM) -The space or extent included, cove. .d orused. The

difference between the upper and lower limits. The minimum and maximum available
joint angles.

Relaxed Sitting - Posture achieved by lengthening and relative inactivity of paraspinal
muscles usually resuliing in flattening of the lumbar lordosis.
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Reliable - Giving the same results on successive trials.

Reproducibility - The ability of a test/measure to produce consistent results when
independently repeated and interpreted under nearly identical circumstances.

Sagittal Plane - Situated in the direction of an anteroposterior plane or section parallel to
the median plane of the body.

Sensitivity - The proportion of those tests/measures with positive results as measured by
the gold standard.

Signs - An indication of the existance of something; any objective evidence of an injury.
Such evidence of a problem is perceptible to the examiner.

Spinal Dysfunction - Impaired, disturbed or abnormal functioning of spinal segments
due to pain, internal derangement, etc. resulting in the loss of range of motion.

Static - At rest; in equilibrium; not in motion; not dynamic.

Strength - The quality or state of being strong; a capacity for exertion of endurance;
power to resist force.

Strong - Possesing or exhibiting physical power or force; having or marked by great
physical power.

Subjective - Pertaining to or perceived only by the effected individual; not perceptibie to
the senses of the examiner.

Substitute - The act of putting one thing in the place of another. Using one muscle
activity in place of another to avoid pain or weakness.

Superior - Situated above or directed upward; a term used in reference to a structure
occupying a position nearer the top.

Supine - Lying on the back, face upward.
Sustained - To hold up; prolonged; maintained.

Sustained Erect Sitting - Prolonged, upright sitting posture to achieve and maintain
increased lumbar lordosis.

Sustained Extension in Prone Lying - Prolonged, prone lying posture to achieve and
maintain increased lumbar lordosis in a relaxed, supported position.



Sustained Slouched Sitting - Prolonged, relaxed sitting posture to achieve and maintain
decreased lumbar lordosis or increased lumbar kyphosis (rounded); an indirect
measuremsnt of iumbar flexion.

Symmetrical - The similar arrangement in form and relationship of parts around a
common axis, or on each side of a plane of the body.

Symptomatic - Pertaining (o or of the nature of a symptom.
Symptom - Any subjective evidence of injury or a patients condition. Such evidence as

perceived by the patient as a change in their condition indicative of some bodily or
mental state.

Transposing - The art of tracing the outline of the fiexible ruler onto paper so
mezsurements of lumbar lordosis angle may be calculated. The transfer of information
from one place or period to another.

Validity - The extent to which a study or test measures what it purports to measure.
Vertical Ruier - Test/measure equipment used to measure side-bending excursion and
lumbar lateral flexion (side-bending) range of motion. It is constructed by attaching a
one mcter long ruler to a wood base.

Weak - Applies to deficiency or inferiority in strength or power.

Worse - Applies to a test/measure outcome that causes the subject’s pain to increase.
Also implies an unfavorable or unpleasant outcome to a test/measure.
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