
Clinician-friendly lower extremity physical
performance measures in athletes: a systematic
review of measurement properties and correlation
with injury, part 1. The tests for knee function
including the hop tests
Eric J Hegedus,1 Suzanne McDonough,2 Chris Bleakley,3 Chad E Cook,4

G David Baxter5

▸ Additional material is
published online only. To view
please visit the journal online
(http://dx.doi.org/10.1136/
bjsports-2014-094094).
1Department of Physical
Therapy, High Point University,
High Point, North Carolina,
USA
2Centre for Health and
Rehabilitation Technologies,
School of Health Sciences,
Institute of Nursing and Health
Research, University of Ulster,
Newtonabbey, County Antrim,
UK
3Ulster Sports Academy, Sport
and Exercise Sciences Research
Institute, University of Ulster,
Carrickfergus, UK
4Division of Physical Therapy,
Duke University, Durham,
North Carolina, USA
5School of Physiotherapy,
University of Otago, Dunedin,
New Zealand

Correspondence to
Dr Eric J Hegedus, Department
of Physical Therapy, High Point
University, 833 Montlieu Ave,
High Point, NC 27262, USA;
ehegedus@highpoint.edu

Received 29 July 2014
Revised 19 November 2014
Accepted 21 November 2014
Published Online First
10 December 2014

To cite: Hegedus EJ,
McDonough S, Bleakley C,
et al. Br J Sports Med
2015;49:642–648.

ABSTRACT
Objective To review the measurement properties of
physical performance tests (PPTs) of the knee as each
pertain to athletes, and to determine the relationship
between PPTs and injury in athletes age 12 years to
adult.
Methods A search strategy was constructed by
combining the terms ‘lower extremity’ and synonyms for
‘performance test’, and names of performance tests with
variants of the term ‘athlete’. In this, part 1, we report
on findings in the knee. The Preferred Reporting Items
for Systematic reviews and Meta-Analyses (PRISMA)
guidelines were followed and the Consensus-based
Standards for the selection of health Measurement
Instruments (COSMIN) checklist was used to critique the
methodological quality of each paper. A second measure
was used to analyse the quality of the measurement
properties of each test.
Results In the final analysis, we found 29 articles
pertinent to the knee detailing 19 PPTs, of which six
were compiled in a best evidence synthesis. The six tests
were: one leg hop for distance (single and triple hop),
6 m timed hop, crossover hop for distance, triple jump
and single leg vertical jump. The one leg hop for
distance is the most often studied PPT. There is
conflicting evidence regarding the validity of the hop
and moderate evidence that the hop test is responsive to
changes during rehabilitation. No test has established
reliability or measurement error as assessed by the
minimal important change or smallest detectable
change. No test predicts knee injury in athletes.
Conclusions Despite numerous published articles
addressing PPTs at the knee, there is predominantly
limited and conflicting evidence regarding the reliability,
agreement, construct validity, criterion validity and
responsiveness of commonly used PPTs. There is a great
opportunity for further study of these tests and the
measurement properties of each in athletes.

INTRODUCTION
Tests of physical performance are employed at mul-
tiple levels and throughout the sporting world.1–3

These tests, in combination, are being used more
frequently as part of pre-season screening, although
test findings appear to be more specific than sensi-
tive.4 5 The advantage of physical performance
tests (PPTs) is that the tests are easy to administer,

are not time consuming and do not require a great
deal of expertise. Further, PPTs do not require
expensive equipment, and can be completed in
multiple settings and locations.
For PPTs to be useful as outcome measures, we

need to know what constitutes a meaningful
change in score. Further, these tests should possess
some key measurement properties such as reliabil-
ity, validity and responsiveness. A meaningful
change in score is often captured by the minimal
clinically important difference or the minimal
important change (MIC), which is the smallest
change in a score detectable by the patient.6 The
MIC should be greater than the minimal detectable
change in order for the PPT to identify a relevant
change in the patient’s status. Reliability is the
degree to which a measurement is free from error.7

The interested reader is also directed to Davidson’s
discussion of these topics.8

Validity discerns whether a test measures what it
is intended to measure.7 There are different types of
validity. Criterion validity is a measure of how well
the PPTunder investigation correlates with a gold or
criterion standard. Included in criterion validity is
predictive validity, which would be, for example,
how well a PPT predicts an outcome such as injury.
Construct validity, the degree to which a PPT corre-
lates with a latent construct such as strength or func-
tion, can be of either a convergent or divergent/
discriminant nature.7 In convergent validity, one
would expect a PPT that measures function to cor-
relate well with, say, another test of function such as
an established self-report measure. Discriminant val-
idity is the opposite: one would expect low correl-
ation between two measures that assess different
constructs. Whether PPTs provide useful informa-
tion is of some debate9 10 and whether each test pos-
sesses the necessary measurement properties to be
considered a valuable outcome measure is also a
matter of contention.11–14

To examine the evidence behind individual PPTs,
we conducted a systematic review of measures typ-
ically used to assess lower extremity performance
in athletes. Our goals in conducting this systematic
review were to coalesce the literature on PPTs,
subject the literature and measurement properties
to a quality analysis, and provide a best evidence
synthesis. We hypothesised that PPTs would have
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moderate evidence regarding their measurement properties but
have little or no ability to predict injury in athletes.

METHODS
Using the PICO method, we established our research question
as to whether individual PPTs of the lower extremity have any
relationship to injury in athletes, age 12 years to adult (no
limit). We then operationally defined PPTs as measures that
assess components of sport function (strength, power, agility),
determine readiness for return to sport, or predict injury of the
lower extremity; and as measures that can be performed field
side, courtside, or in a gym with affordable, portable and
readily available equipment.

Specifically, this operational definition excluded studies that
made use of three-dimensional motion capture, force plates,
timing gates, treadmills, stationary bikes, metabolic carts or any
other form of non-portable, unaffordable testing device. Also,
this definition excluded tests of which the sole purpose was to
judge movement quality or range of motion, such as the
unloaded double leg squat.

We defined athletes as those individuals at level 5 or above on
the Tegner scale.15 We chose level 5 because the predominance
of literature on PPTs pertains to the knee, and level 5 is the
lowest level in which competitive athletes are still encompassed.
In articles where the Tegner scale was not used, we accepted the
terms ‘recreational athlete’, ‘sports participation’, ‘intramural
athlete’ as indicative of level 5 activity. We also included studies
where 50% or more of the participants were at Tegner level 5
or above. For articles where there was confusion between the
authors about inclusion or exclusion, a consensus was reached
among all authors through discussion and majority vote.

We followed the Preferred Reporting Items for Systematic
reviews and Meta-Analyses (PRISMA)16 17 guidelines and the
Consensus-based Standards for the selection of health
Measurement Instruments (COSMIN) checklist18 to critique the
methodological quality of each paper.

After the fact and in order to make this review more publish-
able, we elected to divide the reporting into two subject categor-
ies: part 1, the knee; and part 2, the rest of the lower extremity.
To be included in the knee review, the studies had to identify
the knee or a knee injury as the focal point of the paper. In lieu
of obvious identification of the knee as the primary focus, we
reasoned that correlations with knee-related outcome measures
or correlational studies with constructs, such as strength as mea-
sured by knee flexor and extensor torque, should be included.

Search strategy
A search was performed in PubMed, CINAHL and SportDiscus
for all dates up to 13 January 2014. The full PubMed search
strategy is described in online supplementary appendix
A. Systematic reviews were then located using the ‘Clinical
Queries’ option of PubMed and the references cited in these
reviews were examined for appropriate articles for inclusion.
Finally, after the selection of the final studies, as outlined below,
citations from these articles that appeared pertinent were read
in full to determine their appropriateness for inclusion.

Study selection
The process by which studies were selected is outlined in figure 1.
Two authors (EJH and CB) read the titles and abstracts of all cita-
tions from the three search engines in order to determine which
articles to read in full. A third author (SM) resolved disputes
between these authors. One author (EJH) then read the complete
text of all remaining articles whereas all other authors read the

same studies based on their area of expertise so that two research-
ers read all articles in full.

Data extraction and analysis of quality
Each of the studies included in the final analysis was read three
times for the purposes of: (1) data extraction, (2) assessment of
methodological quality and (3) assessment of the quality of the
measurement properties of each PPT.

For data extraction, we chose to group the data in two ways.
First, a ‘Study Summary’ was created (see online supplementary
table S1), which summarises the study population, PPTs, aims
and results of each study. Next, we examined the names of the
PPTs and the methodology of each study to determine whether
certain tests were used more often, and if there was a consensus
in how the tests were labelled and performed (see online supple-
mentary table S2).

Methodological quality was critiqued using the COSMIN
four-point scoring system (excellent, good, fair, poor) designed
for systematic reviews19 with the worst score serving as the
global score in each subsection. In addition, we followed the
adaptations to COSMIN for a review on PPTs as described pre-
viously (see online supplementary appendix B).6 Quality of
measurement properties including reliability, measurement
error, hypothesis testing/construct validity, criterion validity
(including predictive validity) and responsiveness (both internal
and external) were assessed using a rating scale of ‘positive’,
‘indeterminate’ and ‘negative’ for each property (see online sup-
plementary appendix C).20 For both these steps, one author
(EJH) applied the adapted COSMIN checklist for methodo-
logical quality and quality criteria to all final articles while each
of the other authors did the same based on their area of expert-
ise so that each article had at least two authors performing
quality assessment. In the event that these two authors disagreed
in their assessment, feedback was obtained from the other
authors and a consensus was reached. Because there was a large
volume of data accrued during this process, the final included
studies were separated by region into hip, thigh, knee, ankle and
entire lower extremity for the first three steps: data extraction,
assessment of methodological quality and assessment of the
quality of the measurement properties of each PPT. All studies
pertaining to the knee are presented in this paper, whereas
studies pertaining to the rest of the lower extremity are pre-
sented in part 2 of this series.

The fourth and final step, a best evidence synthesis, requires
combining the information from findings regarding the meth-
odological quality and the quality of measurement properties.
The best evidence synthesis was subcategorised by PPT. In this
grand summary, only studies with fair, good or excellent meth-
odological quality were included, and the evidence for each test
was rated as ‘strong’, ‘moderate’, ‘limited’, ‘conflicting’ and
‘unknown’.20 21 We used ‘unknown’ to indicate that either there
was no evidence of the statistical property or that there was evi-
dence, but only in studies of poor methodological quality.
Further, for the synthesis, only PPTs with somewhat consistent
descriptions from study to study, across at least two studies,
were considered for the synthesis. The evidence from studies
with sample size less than 30 participants without an a priori
power analysis was classified as limited evidence.6

RESULTS
Included studies, tests and testing procedures
One hundred and sixty-nine articles were read in full and 60
studies were considered for analysis. Almost without exception,
studies were eliminated based on the fact that there were few or
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no athletes in the subject pool or because the examiners used
equipment to conduct the study that would not be regularly
available to most practitioners such as electronic timing gates.

Twenty-nine of the final 60 studies pertinent to the knee were
included in this systematic review (figure 1). These studies
reported on the properties of 19 different tests, of which 8 were
examined in more than one study and, therefore, compiled in a
final evidence synthesis. The most common PPTs studied were:
▸ one leg hop for distance: single hop (24 studies);11–14 22–41

▸ 6 m timed hop (9 studies);11–14 23 25 27 28 40

▸ crossover hop for distance (9 studies);11–14 28 33 40 42 43

▸ one leg hop for distance: triple hop (7 studies);11–14 28 33 44

▸ single leg vertical jump (7 studies);23 25 32 34 42 43 45

▸ single leg squat (5 studies);34 42–45

▸ figure of eight run (3 studies);26 42 43

▸ triple jump (3 studies).30 32 34

For the eight most common tests, there is great variation in
what the tests are named, and in the procedures by which the
tests are to be completed (see online supplementary table S2).
As an example, the one leg hop for distance is the most com-
monly reported PPT in the literature. Where these were
reported, the warm-up and number of practice hops varied
widely. The number of hops comprising the test varied from 1
to 3 to 10. How the arms are to be used during the test is not
standardised and the final scoring can be based on the mean of

two attempts, the greater of two attempts, the greatest of three
attempts, or the greatest of three successful trials. This vast vari-
ability was not limited to the one leg hop for distance; most
other PPTs of the knee also demonstrated marked inconsistency.

Summary of the methodological quality of included studies
Reliability
The methodological quality of studies examining reliability of
PPTs at the knee is generally poor regardless of the PPT studied
(table 1; online supplementary appendix B). Only one42 of eight
total studies addressing reliability had a fair level of evidence.
Bjorklund et al42 reported an inter-rater reliability of κ=0.75
for the single leg vertical jump which was repeated five times
and incorporated a qualitative rating of ‘springiness’. There is
no study with high methodological quality that examines the
single leg vertical leap as it is more traditionally performed
measuring a maximum jump height off of one leg.

Agreement/measurement error
No studies currently exist that have looked at the relationship of
the MIC or smallest detectable change (SDC) to the limits of
agreement.

Figure 1 Process for selecting
studies.

Table 1 Summary of methodological quality by statistical property by test

Test

Statistical property

Reliability Agreement Hypothesis testing Criterion validity Responsiveness

One leg hop for distance: 1 hop Poor No studies Fair Good Poor
One leg hop for distance: 3 hops Poor No studies Poor Good No studies
6 m timed hop Poor No studies Poor Good No studies
Crossover hop for distance Fair No studies Poor Good Good

Triple jump No studies No studies Fair No studies Poor
Single leg vertical jump Fair No studies Mixed—good to poor Mixed—good to poor Mixed—good to poor

Summary quality ratings above are based on the most frequent quality rating in each category. For physical performance tests where the evidence was mixed, a range of quality ratings
was given.
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Hypothesis testing/construct validity
For the one leg hop for distance using a single hop, the meth-
odological quality of the 16 studies11 22–24 26 28 29 31 33–36 38–41

was generally fair and for the version that requires three con-
secutive hops (triple hop), the methodological quality was poor
in two11 28 of three44 studies. Likewise, the 6 m timed hop and
crossover hop for distance generally were studied in articles of
poor methodological quality. In one study34 that examined the
convergent validity of the triple jump and isokinetic quadriceps
testing, a low correlation between the two variables was found.
In this study34 of fair methodological quality, the authors con-
cluded that functional testing and isokinetic strength testing of
the quadriceps reflected two different constructs. Hypothesis
testing for the single leg vertical leap was from mixed quality
articles including one good,43 one fair23 and one poor.42 No
evidence exists with regard to the construct validity of the stair
hop test.

Criterion validity
There is predominantly good-quality evidence for the criterion
validity of PPTs at the knee. The exception was the single leg
vertical jump where the evidence quality was mixed with one
study of poor42 and one of good43 quality.

Responsiveness
Five studies26 30 32 37 43 reported on the responsiveness of five
PPTs at the knee; however, only one study43 demonstrated good
methodological quality. The two PPTs studied in this article43

were the five-repetition single leg vertical leap and the crossover
hop for distance.

Summary of the quality of the measurement properties
Reliability
Four studies25 27 35 39 examined test–retest reliability of the hop
test and all studies scored a positive measurement property
quality rating (see online supplementary appendix C). For the
other tests, reliability was examined in two studies for 6 m
timed25 27 and one study each for the single leg vertical,42 the
hop with three leaps (triple hop)44 and the crossover hop for
distance.42

Agreement/measurement error
There are no data available about the quality of the measure-
ment properties of MIC or SDC with regard to PPTs in athletes.

Hypothesis testing/construct validity
The quality rating of construct validity for the hop test is generally
positive when examining discriminant validity22 29 33 38 and gener-
ally negative when describing convergent validity.26 28 29 34–36 39 40

In examining the other PPTs, such dichotomous quality ratings,
based on whether discriminant or convergent validity is examined,
continue almost without exception.

Criterion validity
With regard to the hop test and the ability of the test to predict
function, two studies12 13 found a positive quality rating and
two 14 27 negative quality ratings. Likewise, the 6 m timed hop
showed both a positive14 and a negative13 quality rating with
regard to predicting function.

Responsiveness
The hop test,26 32 37 single leg vertical jump,32 43 crossover
hop43 and triple jump32 have a positive quality rating and

appeared to change with rehabilitation after knee injury.
However, according to one study,30 the hop for distance, triple
jump and stair hop were not responsive to neuromuscular train-
ing in an anterior cruciate ligament (ACL) tear prevention
programme.

Best evidence synthesis by PPT
The best evidence synthesis is summarised in table 2. Worth
noting again is that for this synthesis, only studies of fair or
better methodological quality were considered. Also, the PPT
could not vary a great deal from the usual description (eg, 10
hops instead of 1), and PPTs that did not have more than one
study examining their properties were eliminated from the syn-
thesis. Adhering to these tenets eliminated the figure of eight
run and the single leg squat; this left six PPTs available for the
synthesis.

Grading key
Unknown: investigated in studies of exclusively poor method-
ology or not investigated in any study.
Strong: multiple studies of good methodological rating or at
least one study of excellent methodology.
Moderate: multiple fair methodological studies or one study
of good methodology.
Limited: one study of fair methodological quality.
Conflicting: contradictory findings.

One leg hop for distance (1 hop)
Although four studies demonstrated test–retest reliability, all
were of poor quality, meaning that in the final analysis, evidence
of the reliability of the one leg hop for distance in athletes is
unknown. Likewise, agreement as represented by the MIC or
SDC is unknown. With regard to hypothesis testing/construct
validity and criterion validity, the evidence is conflicting.

As a reminder, construct validity can be subdivided into dis-
criminant validity, low correlations with tests that are expected
to test different constructs and convergent validity; the results
of two tests examining the same construct will be highly corre-
lated. The hop tests generally displayed discriminant validity but
seldom displayed convergent validity. Thus, the hop test differ-
entiates between a normal and not normal knee regardless of
whether the difference in performance is between an
ACL-repaired (ACLR) knee and the uninvolved knee in the
same person,22 the ACLR knee and the uninvolved knee in age-
matched normals,33 or the ACL-deficient (ACLD) knee and the
uninvolved knee in age-matched normals.38 Although the
gender mix was not specified in one study,33 the other two
studies22 38 have all male participants, giving these results
limited generalisability. Further, the hop may not discriminate at
all once the athlete is 2 years or longer after surgery. In two
long-term follow-up studies examining participants with ACLR,
the hop test was unable to discriminate between the operative
and non-operative knee41 or between competitive and non-
competitive athletes with ACLR.31

In contrast to its discriminative ability, the hop test does not
correlate well with other measures that attempt to capture func-
tion or strength. Several studies examined the correlation
between patient self-report measures of function and the hop
test. One study23 of fair methodological quality reported a sig-
nificant correlation between self-reported function (ability to
run, sprint, jump, land, cut and twist) and the hop test, but
these authors concluded that such self-ratings alone were not
strong enough in isolation to be predictors of function. In all
other cases, the hop test failed to correlate with or explained
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only a small amount of the variance in self-rated functional out-
comes.35 36 39 In other words, results of the hop test generally
fail to predict functional outcomes. There is also no evidence
that results of the hop test predict injury. In addition to the
failure of the hop test to correlate with self-report measures, it
seems to assess a different construct than strength as measured
by isokinetic torque production. Although one study23 found a
correlation between isokinetic quadriceps weakness at 60°/s and
lower hop scores, two other studies found no correlation
between the hop test and either quadriceps torque at 60°,34

90°,35 or 180°/s34, or hamstring torque at 60° or 180°/s.34

Finally, with regard to responsiveness, there is moderate evi-
dence from one good37 and one fair26 quality study that the
hop test is responsive. The hop test displays internal responsive-
ness since outcomes improve as the athlete progresses through
rehabilitation.

One leg hop for distance (3 hops)/triple hop
Evidence regarding the one leg hop for distance with three
hops, most commonly known as the triple hop, is largely incon-
clusive. The only evidence currently available regarding the

measurement properties of the triple hop is that the test has
conflicting criterion validity. Three studies, all in patients with
ACL deficiency, found that the triple hop does not predict
which athletes will be able to cope with ACLD28 nor does it
predict function at 1 year13 as captured by the International
Knee Documentation Committee (IKDC) form,46 self-rated
global function, or the Knee Outcome Survey-Activities of Daily
Living (KOS-ADL) Scale.14 47 Another study that used the
IKDC as a functional outcome measure, found mixed results:
the triple hop performed at baseline had no ability to predict
function 1 year after ACLR while a triple hop performed at
6 months postoperation did predict 1 year self-reported func-
tion.12 No studies are available that investigated whether triple
hop results predict injury.

The 6 m timed hop
Similar to the triple hop, the reliability, agreement, responsive-
ness and ability of the 6 m timed hop to predict injury are
unknown and the evidence about criterion validity is conflicting.
This PPT does not appear to predict a change in usual or worst
pain,27 who will cope with an ACL tear,28 or what sort of

Table 2 Synthesis of evidence by test

Measurement property Unknown (???) Strong (+++) (−−−) Moderate (++) (−−) Limited (+) (−) Conflicting (±)

One leg hop for distance: 1 hop
Reliability ???
Agreement ???
Hypothesis testing ±
Criterion validity ±
Responsiveness ++

One leg hop for distance: 3 hops
Reliability ???
Agreement ???
Hypothesis testing ???
Criterion validity ±
Responsiveness ???

6 m timed hop
Reliability ???
Agreement ???
Hypothesis testing +
Criterion validity ±
Responsiveness ???

Crossover hop for distance
Reliability –

Agreement ???
Hypothesis testing +
Criterion validity ±
Responsiveness +

Triple jump

Reliability ???
Agreement ???
Hypothesis testing –

Criterion validity ???
Responsiveness ???

Single leg vertical jump
Reliability ???
Agreement ???
Hypothesis testing +
Criterion validity ???
Responsiveness ???
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functional outcome will be attained,12 13 nor is it sensitive
enough to detect asymmetry in patients who are ACLD.11

However, the 6 m timed hop performed at 6 months after
surgery does predict self-rated functional outcome at 1 year.12

In one study of fair methodological quality,23 the 6 m timed
hop correlated well with self-reported limitations in running,
twisting, cutting, sprinting and jumping/landing. Therefore, the
evidence regarding construct validity is positive but limited.

Crossover hop for distance
Evidence about agreement and the crossover hop is unknown
and reliability has limited negative evidence.42 However, there is
limited but positive evidence with regard to construct validity
and responsiveness. Bjorklund et al43 found the crossover hop
to possess discriminant validity in that the test can detect differ-
ences in the surgically repaired knee and the unaffected knee at
4 as well as 8 months after ACL repair. These same authors
found a moderate effect size with regard to detecting change
post-ACLR with rehabilitation at the 4-month and 8-month
marks. Finally, there is conflicting evidence about the criterion
validity of the crossover hop. This PPT does not appear to be a
predictor of self-rated function12–14 nor is it sensitive enough to
detect abnormal limb symmetry in an ACLD population.11

However, test results make up one variable that helps predict
who will cope with an ACL deficiency,28 and when the test is
performed at 6 months after ACLR, it correlates with self-
reported function at 1 year.12 There were no studies that exam-
ined the ability of the crossover hop for distance to predict knee
injury in athletes.

Triple jump
Evidence regarding the reliability, agreement, criterion validity
and responsiveness of the triple jump is unknown; however, one
study of fair methodology reported on construct validity and
found a negative correlation with isokinetic testing of the quad-
riceps and hamstrings.34 There were no studies that examined
the ability of the triple jump to predict knee injury in athletes.

Single leg vertical jump
As in the triple jump, evidence regarding the reliability, agree-
ment, criterion validity and responsiveness of the single leg ver-
tical jump is unknown. There is limited positive evidence of the
construct validity of the test. One study23 demonstrated a correl-
ation of the single leg vertical jump with self-assessed difficulty
in pivoting and cutting, isokinetic quadriceps weakness and
patellofemoral compression pain. Importantly, one study43 of
good methodology was eliminated from the synthesis because
the methodology (5 consecutive hops with a qualitative evalu-
ation of ‘springiness’) was significantly different from the usual
(maximum jump height on a single effort). There is no evidence
that results on the single leg vertical jump predict injury.

DISCUSSION
Eight PPTs were studied by more than one group of authors and
six were further examined in the best evidence synthesis. The
methodological quality of the tests ranged from poor to good
and when combined with the quality of the measurement prop-
erties, the level of evidence was generally limited or conflicting.

The exception to this trend was the responsiveness of the one
leg hop for distance where evidence of responsiveness was mod-
erately positive. The hop test displays internal responsiveness
and can be used to track rehabilitation progress.

Other rather significant findings emerged as a result of the
best evidence synthesis. First, the naming of PPTs and the

methods by which each is conducted vary greatly. There is a
clear and urgent need to standardise terminology and method-
ology of these performance tests for the sports and orthopaedic
community. The advantages of PPTs are their simplicity to
conduct and interpret; as a consequence, these are routinely
used by coaches, researchers, physical therapists and physicians.
The lack of standardised terminology and methodology impairs
communication and limits the generalisability of findings.

Second, the clinical applicability of the PPTs can certainly be
questioned since we know very little about the measurement
properties. No PPT for athletes with knee pathology displays
reliability, agreement, construct validity, criterion validity and
responsiveness. In fact, only the one leg hop for distance, 6 m
timed hop, and crossover hop possess more than one of these
measurement properties and we are unsure of the MIC or the
SDC of any of these tests, thus limiting the value of these tests
as outcome measures in the clinic. Further, the only information
about the reliability of these tests is that the triple jump may
lack reliability.

Third, results regarding construct validity seem to be mostly
dichotomous; these PPTs display divergent or discriminative val-
idity but seem to lack convergent validity. In other words, if the
clinical goal is to detect differences between an uninvolved knee
(healthy) and an involved (surgery or ACLD) knee, many of
these single legged tests are helpful. However, if the goal is to
correlate these PPTs with strength (isokinetic quadriceps or
hamstrings torque) or to the patient’s own estimation of func-
tion (self-report outcome measure), then, generally speaking,
these tests would fail. Poor association may not be a negative
characteristic but rather a reflection that self-report of function,
strength measured isokinetically and function as captured by a
PPTare simply different constructs.48 49

Finally, criterion validity has mixed evidence based on the
ability of the studied PPTs to predict functional outcome. The
hop and 6 m timed hop appear to be the best PPTs at predicting
function as measured by self-report outcome measure.13 14 The
answer to the question of whether any of the PPTs predict
injury in athletes remains unknown.

LIMITATIONS
As with any systematic review, there are limitations that need to
be acknowledged. First, although the COSMIN checklist has
been used in several reviews of PPTs, the checklist was originally
developed for reviews of questionnaire-based self-report mea-
sures and, therefore, the measurement properties of the
COSMIN itself can be questioned.6 21 50 Also, there is no stan-
dardised search strategy for PPTs and we limited our results to
studies published in English, therefore, the possibility exists that
some information about these tests was missed or overlooked.
Finally, most of the injured populations in the included studies
had an ACL tear, which limits the generalisability of our findings.

CONCLUSIONS
Physical performance tests are used widely by a broad array of
professionals seeking to gather information about rehabilitation
progression, symmetry between legs and risk for injury. Despite
the ubiquity of PPTs in the literature, the paucity of evidence on
measurement properties, the wide array of test methodologies
and the lower methodological quality of the studies in the field
indicate that there is ample opportunity for research in this
area. Until more is known about these PPTs, caution is urged in
making any firm clinical conclusions based on their results and
in deciding whether an observed change in these outcome mea-
sures is meaningful.
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Summary box

▸ There are six physical performance tests (PPTs) pertinent to
the knee that have been substantially studied so that we
have some idea of their metrics (reliability, agreement,
validity, responsiveness) in an athletic population: the one
leg hop for distance, the triple hop for distance, the 6 m
timed hop, the crossover hop for distance, the triple jump,
and the single leg vertical leap.

▸ The one leg hop for distance is the most studied PPT at the
knee and yet we know only that this test is discriminative in
males with ACL tears and that it is responsive to
rehabilitation after ACL tear.

▸ For all other PPTs at the knee, there is limited, conflicting or
unknown evidence regarding their measurement properties.

▸ The ability of PPTs to predict knee injury is unknown.
▸ Caution is urged in making any firm clinical conclusions

based on the results of PPTs when testing the knee and in
deciding whether an observed change in these outcome
measures is meaningful in athletes.
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Appendix	  A-‐Search	  Strategy	  in	  PubMed	  
	  

("athletic injuries"[MeSH Terms] OR ("sports"[MeSH Terms] AND 
"injuries"[Subheading]) OR (("sprains and strains"[MeSH Terms] OR "joint 

instability"[MeSH Terms]) AND (athletes[mesh] OR athlete[tiab] OR Sports[mesh] 
OR athletic[tiab] OR sport[tiab] OR sports[tiab]))) AND ("Leg Injuries"[Mesh] OR 

lower extremity[Mesh]) AND (reach test[tiab] OR beep test[tiab] OR yo-yo 
test[tiab] OR squat test[tiab] OR lunge test[tiab] OR cutting test[tiab] OR sprint 

test[tiab] OR stability test[tiab] OR vertical leap[tiab] OR drop jump test[tiab] OR 
jump test[tiab] OR acceleration test[tiab] OR shuttle test[tiab] OR hop test[tiab] 
OR power test[tiab] OR endurance test[tiab] OR strength test[tiab] OR agility 
test[tiab] OR ((performance[tiab] OR strength[tiab] OR movement[tiab] OR 
function[tiab] OR functional[tiab] OR motion[tiab] OR edurance[tiab]) AND 

(measure[tiab] OR test[tiab] OR screen[tiab] OR testing[tiab] OR screening[tiab])) 
OR "Exercise Test"[Mesh] OR "Psychomotor Performance"[Mesh] OR 

"Musculoskeletal Physiological Phenomena"[Mesh])	  



APPENDIX	  B	  
Knee	  Methodological	  Quality	  

Red	  type	  =	  Author’s	  comments	  and	  methodological	  quality	  ratings	  
Strikethrough	  indicates	  that	  the	  grading	  criteria	  are	  not	  applicable	  
	  
	  
Battaglia/Am	  J	  Sports	  Med/2007	  
	  
STEP1:	  Evaluated	  measurement	  properties	  in	  the	  article	  

Check	  if	  present	   Property	   Location	  
	   Reliability	   Box	  A	  
	   Agreement/Measurement	  Error	   Box	  B	  
✔	   Hypothesis	  Testing	  /	  Construct	  

validity	  
Box	  C	  

	   Criterion/Predictive	  Validity	   Box	  D	  
	   Responsiveness	   Box	  E	  
Step	  2.	  Determining	  if	  a	  study	  meets	  the	  standards	  for	  good	  methodological	  quality	  
	  
C.	  Hypothesis	  Testing/Construct	  Validity	  	  N=102	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  
missing	  items	  
given?	  	  
none	  

Percentage	  of	  
missing	  items	  
described	  	  
	  
	  

Percentage	  of	  
missing	  items	  
NOT	  described	  
	  
	  
	  
	  	  

NA	   NA	  

Was	  there	  a	  
description	  of	  
how	  missing	  
items	  were	  
handled?	  	  none	  

Described	  how	  
missing	  items	  
were	  handled	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  items	  
were	  handled	  	  

Not	  clear	  how	  
missing	  items	  were	  
handled	  	  

	  

Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  
	  

Adequate	  sample	  
size	  (≥100	  per	  
analysis)	  	  

Good	  sample	  size	  
(50-‐99	  per	  
analysis)	  	  
	  

Moderate	  sample	  
size	  (30-‐49	  per	  
analysis)	  	  

Small	  sample	  
size	  (<30	  per	  
analysis)	  	  

Were	  hypotheses	  
regarding	  
correlations	  or	  
mean	  differences	  
formulated	  a	  
priori	  (i.e.	  before	  
data	  collection)?	  	  

hypotheses	  
formulated	  a	  
priori	  	  
	  
	  

Minimal	  number	  
of	  hypotheses	  
formulate	  a	  
priori	  	  

Hypotheses	  vague	  
or	  not	  formulated	  
but	  possible	  to	  
deduce	  what	  was	  
expected	  	  

Unclear	  what	  
was	  expected	  	  

Was	  the	  expected	  
direction	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  –	  	  

	   	  

Was	  the	  expected	   Expected	   Expected	   	   	  



absolute	  or	  
relative	  
magnitude	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

magnitude	  of	  the	  
correlations	  or	  
differences	  stated	  	  

magnitude	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  	  
	  

for	  convergent	  
validity:	  Was	  an	  
adequate	  
description	  
provided	  of	  the	  
comparator	  
instrument(s)?	  	  

Adequate	  
description	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Adequate	  
description	  of	  
most	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Poor	  description	  of	  
the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

NO	  description	  
of	  the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

for	  convergent	  
validity:	  Were	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
adequately	  
described?	  	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  in	  a	  
population	  
similar	  to	  the	  
study	  population	  	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
but	  not	  sure	  if	  
these	  apply	  to	  
the	  study	  
population	  	  

Some	  information	  
on	  measurement	  
properties	  (or	  a	  
reference	  to	  a	  study	  
on	  measurement	  
properties)	  of	  the	  
comparator	  
instrument(s)	  in	  
any	  study	  
population	  	  

No	  information	  
on	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  	  
	  

Were	  there	  any	  
important	  flaws	  
in	  the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

	   Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  (e.g.	  only	  
data	  presented	  on	  a	  
comparison	  with	  
an	  instrument	  that	  
measures	  another	  
construct)	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

Were	  design	  and	  
statistical	  
methods	  
adequate	  for	  the	  
hypotheses	  to	  be	  
tested?	  	  

Statistical	  
methods	  applied	  
appropriate	  
	  
	  

Assumable	  that	  
statistical	  
methods	  were	  
appropriate,	  e.g.	  
Pearson	  
correlations	  
applied,	  but	  
distribution	  of	  
scores	  or	  mean	  
(SD)	  not	  
presented	  	  

Statistical	  methods	  
applied	  NOT	  
optimal	  	  

Statistical	  
methods	  applied	  
NOT	  appropriate	  	  
	  
	  	  

	  
Bjorklund/Knee	  Surg	  Sports	  Traumatol/2006	  
	  
STEP1:	  Evaluated	  measurement	  properties	  in	  the	  article	  

Check	  if	  present	   Property	   Location	  
✔	   Reliability	   Box	  A	  
	   Agreement/Measurement	  Error	   Box	  B	  
✔	   Hypothesis	  Testing	  /	  Construct	   Box	  C	  



validity	  
	   Criterion/Predictive	  Validity	   Box	  D	  
	  
	  
Step	  2.	  Determining	  if	  a	  study	  meets	  the	  standards	  for	  good	  methodological	  quality	  
A.	  Reliability	  
Design	  requirements	   Excellent	   Good	   Fair	   Poor	  
Was	  the	  percentage	  of	  missing	  
subjects	  given?	  	  
none	  

Percentage	  of	  
missing	  
subjects	  
described	  	  

Percentage	  of	  
missing	  
subjects	  NOT	  
described	  	  

	   	  

Was	  there	  a	  description	  of	  
how	  missing	  subjects	  were	  
handled?	  none	  

Described	  how	  
missing	  
subjects	  were	  
handled	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  
subjects	  were	  
handled	  	  

Not	  clear	  how	  
missing	  
subjects	  were	  
handled	  	  

	  

Was	  the	  sample	  size	  included	  
in	  the	  analysis	  adequate?	  	  

Adequate	  
sample	  size	  
(≥100)	  	  

Good	  sample	  
size	  (50-‐99)	  	  

Moderate	  
sample	  size	  
(30-‐49)	  	  

Small	  sample	  
size	  (<30)	  	  

Were	  at	  least	  two	  
measurements	  available?	  	  
Intra	  and	  inter	  intra	  only	  

At	  least	  two	  
measurements	  	  

	   	   Only	  one	  
measurement	  	  

Were	  the	  administrations	  
independent?	  	  Intra	  

Independent	  
measurements	  	  

Assumable	  
that	  the	  
measurement
s	  were	  
independent	  	  

Doubtful	  
whether	  the	  
measurements	  
were	  
independent	  	  

Measurements	  
NOT	  
independent	  	  

Was	  the	  time	  interval	  stated?	  	  
Intra	  

Time	  interval	  
stated	  	  

	   Time	  interval	  	  
NOT	  stated	  	  

	  

Were	  patients	  stable	  in	  the	  
interim	  period	  on	  the	  
construct	  to	  be	  measured?	  
Intra	  	  

Patients	  were	  
stable	  
(evidence	  
provided)	  	  

Assumable	  
that	  patients	  
were	  stable	  	  

Unclear	  if	  
patients	  were	  
stable	  	  

Patients	  were	  
NOT	  stable	  	  

Was	  the	  time	  interval	  
appropriate?	  	  
Intra	  

Time	  interval	  
appropriate	  	  
	  

	   Doubtful	  
whether	  time	  
interval	  was	  
appropriate	  	  

Time	  interval	  
NOT	  
appropriate	  	  

Were	  the	  test	  conditions	  
similar	  for	  both	  
measurements?	  e.g.	  type	  of	  
administration,	  environment,	  
instructions	  	  

Test	  
conditions	  
were	  similar	  
(evidence	  
provided)	  	  

Assumable	  
that	  test	  
conditions	  
were	  similar	  	  

Unclear	  if	  test	  
conditions	  
were	  similar	  	  

Test	  
conditions	  
were	  NOT	  
similar	  	  

Were	  there	  any	  important	  
flaws	  in	  the	  design	  or	  
methods	  of	  the	  study?	  	  
Intra	  

No	  other	  
important	  
methodologica
l	  flaws	  in	  the	  
design	  or	  
execution	  of	  
the	  study	  

	   Other	  minor	  
methodologica
l	  flaws	  in	  the	  
design	  or	  
execution	  of	  
the	  study	  	  

Other	  
important	  
methodologica
l	  flaws	  in	  the	  
design	  or	  
execution	  of	  
the	  study	  	  

for	  continuous	  scores:	  Was	  an	  
intraclass	  correlation	  
coefficient	  (ICC)	  calculated?	  	  

ICC	  calculated	  
and	  model	  or	  
formula	  of	  the	  
ICC	  is	  

ICC	  calculated	  
but	  model	  or	  
formula	  of	  the	  
ICC	  not	  

Pearson	  or	  
Spearman	  
correlation	  
coefficient	  

No	  ICC	  or	  
Pearson	  or	  
Spearman	  
correlations	  



described	  	   described	  or	  
not	  optimal.	  	  
Pearson	  or	  
Spearman	  
correlation	  
coefficient	  
calculated	  
with	  evidence	  
provided	  that	  
no	  systematic	  
change	  has	  
occurred	  	  

calculated	  
WITHOUT	  
evidence	  
provided	  that	  
no	  systematic	  
change	  has	  
occurred	  or	  
WITH	  
evidence	  that	  
systematic	  
change	  has	  
occurred	  	  

calculated	  	  

For	  
dichotomous/nominal/ordina
l	  scores:	  Was	  kappa	  
calculated?	  	  

Kappa	  
calculated	  	  
	  

	   	   Only	  
percentage	  
agreement	  
calculated	  	  

discriminantfor	  ordinal	  
scores:	  Was	  a	  weighted	  kappa	  
calculated?	  	  

Weighted	  
Kappa	  
calculated	  	  

	   Unweighted	  
Kappa	  
calculated	  	  

Only	  
percentage	  
agreement	  
calculated	  	  

for	  ordinal	  scores:	  Was	  the	  
weighting	  scheme	  described?	  
e.g.	  linear,	  quadratic	  	  

Weighting	  
scheme	  
described	  	  

Weighting	  
scheme	  NOT	  
described	  	  

	   	  

	  
C.	  Hypothesis	  Testing	  /	  Construct	  Validity	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  
missing	  items	  
given?	  	  
none	  

Percentage	  of	  
missing	  items	  
described	  	  
	  
	  

Percentage	  of	  
missing	  items	  
NOT	  described	  
	  
	  
	  
	  	  

NA	   NA	  

Was	  there	  a	  
description	  of	  
how	  missing	  
items	  were	  
handled?	  	  none	  

Described	  how	  
missing	  items	  
were	  handled	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  items	  
were	  handled	  	  

Not	  clear	  how	  
missing	  items	  were	  
handled	  	  

	  

Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  
	  

Adequate	  sample	  
size	  (≥100	  per	  
analysis)	  	  

Good	  sample	  size	  
(50-‐99	  per	  
analysis)	  	  
	  

Moderate	  sample	  
size	  (30-‐49	  per	  
analysis)	  	  

Small	  sample	  
size	  (<30	  per	  
analysis)	  	  

Were	  hypotheses	  
regarding	  
correlations	  or	  
mean	  differences	  
formulated	  a	  
priori	  (i.e.	  before	  
data	  collection)?	  	  

hypotheses	  
formulated	  a	  
priori	  	  
	  
	  

Minimal	  number	  
of	  hypotheses	  
formulate	  a	  
priori	  	  

Hypotheses	  vague	  
or	  not	  formulated	  
but	  possible	  to	  
deduce	  what	  was	  
expected	  	  

Unclear	  what	  
was	  expected	  	  

Was	  the	  expected	  
direction	  of	  
correlations	  or	  

Expected	  
direction	  of	  the	  
correlations	  or	  

Expected	  
direction	  of	  the	  
correlations	  or	  

	   	  



mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

differences	  stated	  	   differences	  NOT	  
stated	  –	  	  

Was	  the	  expected	  
absolute	  or	  
relative	  
magnitude	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  	  
	  

	   	  

for	  convergent	  
validity:	  Was	  an	  
adequate	  
description	  
provided	  of	  the	  
comparator	  
instrument(s)?	  	  

Adequate	  
description	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Adequate	  
description	  of	  
most	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Poor	  description	  of	  
the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

NO	  description	  
of	  the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

for	  convergent	  
validity:	  Were	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
adequately	  
described?	  	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  in	  a	  
population	  
similar	  to	  the	  
study	  population	  	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
but	  not	  sure	  if	  
these	  apply	  to	  
the	  study	  
population	  	  

Some	  information	  
on	  measurement	  
properties	  (or	  a	  
reference	  to	  a	  study	  
on	  measurement	  
properties)	  of	  the	  
comparator	  
instrument(s)	  in	  
any	  study	  
population	  	  

No	  information	  
on	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  	  
NOTE:	  
First	  time	  tested	  
in	  this	  study	  

Were	  there	  any	  
important	  flaws	  
in	  the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

	   Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  (e.g.	  only	  
data	  presented	  on	  a	  
comparison	  with	  
an	  instrument	  that	  
measures	  another	  
construct)	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

Were	  design	  and	  
statistical	  
methods	  
adequate	  for	  the	  
hypotheses	  to	  be	  
tested?	  	  

Statistical	  
methods	  applied	  
appropriate	  
	  
	  

Assumable	  that	  
statistical	  
methods	  were	  
appropriate,	  e.g.	  
Pearson	  
correlations	  
applied,	  but	  
distribution	  of	  
scores	  or	  mean	  
(SD)	  not	  
presented	  	  

Statistical	  methods	  
applied	  NOT	  
optimal	  	  

Statistical	  
methods	  applied	  
NOT	  appropriate	  	  
	  
	  	  

	  
	  
Bjorklund/Knee	  Surg	  Sports	  Traumatol/2009	  
	  
STEP1:	  Evaluated	  measurement	  properties	  in	  the	  article	  



Check	  if	  present	   Property	   Location	  
	   Reliability	   Box	  A	  
	   Agreement/Measurement	  Error	   Box	  B	  
✔	   Hypothesis	  Testing	  /	  Construct	  

validity	  
Box	  C	  

	   Criterion/Predictive	  Validity	   Box	  D	  
✔	   Responsiveness	   Box	  E	  
	   Predictive/Criterion	  validity	   Box	  F	  
	  
Step	  2.	  Determining	  if	  a	  study	  meets	  the	  standards	  for	  good	  methodological	  quality	  
C.	  Hypothesis	  Testing	  /	  Construct	  Validity	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  
missing	  items	  
given?	  	  
none	  

Percentage	  of	  
missing	  items	  
described	  	  
	  
	  

Percentage	  of	  
missing	  items	  
NOT	  described	  
	  
	  
	  
	  	  

NA	   NA	  

Was	  there	  a	  
description	  of	  
how	  missing	  
items	  were	  
handled?	  	  none	  

Described	  how	  
missing	  items	  
were	  handled	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  items	  
were	  handled	  	  

Not	  clear	  how	  
missing	  items	  were	  
handled	  	  

	  

Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  
	  

Adequate	  sample	  
size	  (≥100	  per	  
analysis)	  	  

Good	  sample	  size	  
(50-‐99	  per	  
analysis)	  	  
	  

Moderate	  sample	  
size	  (30-‐49	  per	  
analysis)	  	  

Small	  sample	  
size	  (<30	  per	  
analysis)	  	  

Were	  hypotheses	  
regarding	  
correlations	  or	  
mean	  differences	  
formulated	  a	  
priori	  (i.e.	  before	  
data	  collection)?	  	  

hypotheses	  
formulated	  a	  
priori	  	  
	  
	  

Minimal	  number	  
of	  hypotheses	  
formulate	  a	  
priori	  	  

Hypotheses	  vague	  
or	  not	  formulated	  
but	  possible	  to	  
deduce	  what	  was	  
expected	  	  

Unclear	  what	  
was	  expected	  	  

Was	  the	  expected	  
direction	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  –	  	  

	   	  

Was	  the	  expected	  
absolute	  or	  
relative	  
magnitude	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  	  
	  

	   	  

for	  convergent	  
validity:	  Was	  an	  

Adequate	  
description	  of	  the	  

Adequate	  
description	  of	  

Poor	  description	  of	  
the	  constructs	  

NO	  description	  
of	  the	  constructs	  



adequate	  
description	  
provided	  of	  the	  
comparator	  
instrument(s)?	  	  

constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

most	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

measured	  by	  the	  
comparator	  
instrument(s)	  	  

measured	  by	  the	  
comparator	  
instrument(s)	  	  

for	  convergent	  
validity:	  Were	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
adequately	  
described?	  	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  in	  a	  
population	  
similar	  to	  the	  
study	  population	  	  
IKDC,	  SF-‐36	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
but	  not	  sure	  if	  
these	  apply	  to	  
the	  study	  
population	  	  

Some	  information	  
on	  measurement	  
properties	  (or	  a	  
reference	  to	  a	  study	  
on	  measurement	  
properties)	  of	  the	  
comparator	  
instrument(s)	  in	  
any	  study	  
population	  	  

No	  information	  
on	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  	  
NOTE:	  
First	  time	  tested	  
in	  this	  study	  

Were	  there	  any	  
important	  flaws	  
in	  the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

	   Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  (e.g.	  only	  
data	  presented	  on	  a	  
comparison	  with	  
an	  instrument	  that	  
measures	  another	  
construct)	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

Were	  design	  and	  
statistical	  
methods	  
adequate	  for	  the	  
hypotheses	  to	  be	  
tested?	  	  

Statistical	  
methods	  applied	  
appropriate	  
	  
	  

Assumable	  that	  
statistical	  
methods	  were	  
appropriate,	  e.g.	  
Pearson	  
correlations	  
applied,	  but	  
distribution	  of	  
scores	  or	  mean	  
(SD)	  not	  
presented	  	  

Statistical	  methods	  
applied	  NOT	  
optimal	  	  

Statistical	  
methods	  applied	  
NOT	  appropriate	  	  
	  
	  	  

E.	  Responsiveness	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  
missing	  items	  
given?	  	  

Percentage	  of	  
missing	  items	  
described	  	  

Percentage	  of	  
missing	  items	  
NOT	  described	  	  

	   	  

Was	  there	  a	  
description	  of	  how	  
missing	  items	  
were	  handled?	  	  

Described	  how	  
missing	  items	  
were	  handled	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  items	  
were	  handled	  	  

Not	  clear	  how	  
missing	  items	  were	  
handled	  	  

	  

Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  

Adequate	  sample	  
size	  (≥100)	  	  

Good	  sample	  
size	  (50-‐99)	  	  

Moderate	  sample	  
size	  (30-‐49)	  	  

Small	  sample	  size	  
(<30)	  	  

Was	  a	  longitudinal	  
design	  with	  at	  

Longitudinal	  
design	  used	  	  

	   	   No	  longitudinal	  
design	  used	  	  



least	  two	  
measurement	  
used?	  	  

	  

Was	  the	  time	  
interval	  stated?	  	  

Time	  interval	  
adequately	  
described	  	  

	   	   Time	  interval	  
NOT	  described	  	  

If	  anything	  
occurred	  in	  the	  
interim	  period	  
(e.g.	  intervention,	  
other	  relevant	  
events),	  was	  it	  
adequately	  
described?	  	  

Anything	  that	  
occurred	  during	  
the	  interim	  
period	  (e.g.	  
treatment)	  
adequately	  
described	  	  

Assumable	  what	  
occurred	  during	  
the	  interim	  
period	  	  

Unclear	  or	  NOT	  
described	  what	  
occurred	  during	  
the	  interim	  period	  	  

If	  anything	  
occurred	  in	  the	  
interim	  period	  
(e.g.	  intervention,	  
other	  relevant	  
events),	  was	  it	  
adequately	  
described?	  	  

Was	  a	  proportion	  
of	  the	  patients	  
changed	  (i.e.	  
improvement	  or	  
deterioration)?	  	  

Part	  of	  the	  
patients	  were	  
changed	  
(evidence	  
provided)	  	  

NO	  evidence	  
provided,	  but	  
assumable	  that	  
part	  of	  the	  
patients	  were	  
changed	  	  

Unclear	  if	  part	  of	  
the	  patients	  were	  
changed	  	  

Patients	  were	  
NOT	  changed	  	  

For	  constructs	  for	  which	  a	  gold	  standard	  was	  not	  available:	  	  
	  
Were	  hypotheses	  
about	  changes	  in	  
scores	  formulated	  
a	  priori	  (i.e.	  before	  
data	  collection)?	  	  

Hypotheses	  
formulated	  a	  
priori	  	  

	   Hypotheses	  vague	  
or	  not	  formulated	  
but	  possible	  to	  
deduce	  what	  was	  
expected	  	  

Unclear	  what	  was	  
expected	  	  

Was	  the	  expected	  
direction	  of	  
correlations	  or	  
mean	  differences	  
of	  the	  change	  
scores	  of	  HR-‐PRO	  
instruments	  
included	  in	  these	  
hypotheses?	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  	  

	   	  

Were	  the	  expected	  
absolute	  or	  
relative	  magnitude	  
of	  correlations	  or	  
mean	  differences	  
of	  the	  change	  
scores	  of	  HR-‐PRO	  
instruments	  
included	  in	  these	  
hypotheses?	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
magnitude	  of	  
the	  correlations	  
or	  differences	  
NOT	  stated	  	  

	   	  

Was	  an	  adequate	  
description	  
provided	  of	  the	  
comparator	  
instrument(s)?	  	  

Adequate	  
description	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

	   Poor	  description	  of	  
the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

NO	  description	  of	  
the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Were	  the	  
measurement	  

Adequate	  
measurement	  

Adequate	  
measurement	  

Some	  information	  
on	  measurement	  

NO	  information	  
on	  the	  



properties	  of	  the	  
comparator	  
instrument(s)	  
adequately	  
described?	  	  

properties	  of	  the	  
comparator	  
instrument(s)	  in	  
a	  population	  
similar	  to	  the	  
study	  population	  	  

properties	  of	  
the	  comparator	  
instrument(s)	  
but	  not	  sure	  if	  
these	  apply	  to	  
the	  study	  
population	  	  

properties	  (or	  a	  
reference	  to	  a	  
study	  on	  
measurement	  
properties)	  of	  the	  
comparator	  
instrument(s)	  in	  
any	  study	  
population	  	  

measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  	  

Were	  there	  any	  
important	  flaws	  in	  
the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

	   Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  (e.g.	  only	  
data	  presented	  on	  
a	  comparison	  with	  
an	  instrument	  that	  
measures	  another	  
construct)	  	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

Were	  design	  and	  
statistical	  methods	  
adequate	  for	  the	  
hypotheses	  to	  be	  
tested?	  	  

Statistical	  
methods	  applied	  
appropriate	  	  

	   Statistical	  methods	  
applied	  NOT	  
optimal	  	  

Statistical	  
methods	  applied	  
NOT	  appropriate	  	  

For	  constructs	  for	  which	  a	  gold	  standard	  was	  available:	  
Can	  the	  criterion	  
for	  change	  be	  
considered	  as	  a	  
reasonable	  gold	  
standard?	  	  

Criterion	  used	  
can	  be	  
considered	  an	  
adequate	  ‘gold	  
standard’	  
(evidence	  
provided)	  	  

No	  evidence	  
provided,	  but	  
assumable	  that	  
the	  criterion	  
used	  can	  be	  
considered	  an	  
adequate	  ‘gold	  
standard’	  	  

Unclear	  whether	  
the	  criterion	  used	  
can	  be	  considered	  
an	  adequate	  ‘gold	  
standard’	  	  

Criterion	  used	  
can	  NOT	  be	  
considered	  an	  
adequate	  ‘gold	  
standard’	  	  

Were	  there	  any	  
important	  flaws	  in	  
the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

	   Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

for	  continuous	  
scores:	  Were	  
correlations	  
between	  change	  
scores,	  or	  the	  area	  
under	  the	  
Receiver	  Operator	  
Curve	  (ROC)	  curve	  
calculated?	  	  

Correlations	  or	  
Area	  under	  the	  
ROC	  Curve	  (AUC)	  
calculated	  	  

	   	   Correlations	  or	  
AUC	  NOT	  
calculated	  	  
	  

for	  dichotomous	  
scales:	  Were	  
sensitivity	  and	  
specificity	  
(changed	  versus	  

Sensitivity	  and	  
specificity	  
calculated	  	  

	   	   Sensitivity	  and	  
specificity	  NOT	  
calculated	  	  
	  



not	  changed)	  
determined?	  	  
	  
	  
Carter/Br	  J	  Sports	  Med/	  1997	  
	  
STEP1:	  Evaluated	  measurement	  properties	  in	  the	  article	  

Check	  if	  present	   Property	   Location	  
	   Reliability	   Box	  A	  
	   Agreement/Measurement	  Error	   Box	  B	  
✔	   Hypothesis	  Testing	  /	  Construct	  

validity	  
Box	  C	  

	   Criterion/Predictive	  Validity	   Box	  D	  
✔	   Responsiveness	   Box	  E	  
	   Predictive	  

validity/Criterion/Predictive	  
Validity	  

Box	  F	  

Step	  2.	  Determining	  if	  a	  study	  meets	  the	  standards	  for	  good	  methodological	  quality	  
C.	  Hypothesis	  Testing	  /	  Construct	  Validity	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  
missing	  items	  
given?	  	  
none	  

Percentage	  of	  
missing	  items	  
described	  	  
	  
	  

Percentage	  of	  
missing	  items	  
NOT	  described	  
	  
	  
	  
	  	  

NA	   NA	  

Was	  there	  a	  
description	  of	  
how	  missing	  
items	  were	  
handled?	  	  none	  

Described	  how	  
missing	  items	  
were	  handled	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  items	  
were	  handled	  	  

Not	  clear	  how	  
missing	  items	  were	  
handled	  	  

	  

Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  
	  

Adequate	  sample	  
size	  (≥100	  per	  
analysis)	  	  

Good	  sample	  size	  
(50-‐99	  per	  
analysis)	  	  
50	  +	  23	  controls	  
	  

Moderate	  sample	  
size	  (30-‐49	  per	  
analysis)	  	  

Small	  sample	  
size	  (<30	  per	  
analysis)	  	  

Were	  hypotheses	  
regarding	  
correlations	  or	  
mean	  differences	  
formulated	  a	  
priori	  (i.e.	  before	  
data	  collection)?	  	  

hypotheses	  
formulated	  a	  
priori	  	  
	  
	  

Minimal	  number	  
of	  hypotheses	  
formulate	  a	  
priori	  	  

Hypotheses	  vague	  
or	  not	  formulated	  
but	  possible	  to	  
deduce	  what	  was	  
expected	  	  

Unclear	  what	  
was	  expected	  	  

Was	  the	  expected	  
direction	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  –	  	  

	   	  

Was	  the	  expected	  
absolute	  or	  

Expected	  
magnitude	  of	  the	  

Expected	  
magnitude	  of	  the	  

	   	  



relative	  
magnitude	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

correlations	  or	  
differences	  stated	  	  

correlations	  or	  
differences	  NOT	  
stated	  	  
	  

for	  convergent	  
validity:	  Was	  an	  
adequate	  
description	  
provided	  of	  the	  
comparator	  
instrument(s)?	  	  

Adequate	  
description	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Adequate	  
description	  of	  
most	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Poor	  description	  of	  
the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

NO	  description	  
of	  the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

for	  convergent	  
validity:	  Were	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
adequately	  
described?	  	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  in	  a	  
population	  
similar	  to	  the	  
study	  population	  	  
IKDC,	  SF-‐36	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
but	  not	  sure	  if	  
these	  apply	  to	  
the	  study	  
population	  	  

Some	  information	  
on	  measurement	  
properties	  (or	  a	  
reference	  to	  a	  study	  
on	  measurement	  
properties)	  of	  the	  
comparator	  
instrument(s)	  in	  
any	  study	  
population	  	  

No	  information	  
on	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  	  
	  

Were	  there	  any	  
important	  flaws	  
in	  the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

	   Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  (e.g.	  only	  
data	  presented	  on	  a	  
comparison	  with	  
an	  instrument	  that	  
measures	  another	  
construct)	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

Were	  design	  and	  
statistical	  
methods	  
adequate	  for	  the	  
hypotheses	  to	  be	  
tested?	  	  

Statistical	  
methods	  applied	  
appropriate	  
	  
	  

Assumable	  that	  
statistical	  
methods	  were	  
appropriate,	  e.g.	  
Pearson	  
correlations	  
applied,	  but	  
distribution	  of	  
scores	  or	  mean	  
(SD)	  not	  
presented	  	  

Statistical	  methods	  
applied	  NOT	  
optimal	  	  

Statistical	  
methods	  applied	  
NOT	  appropriate	  	  
	  
	  	  

	  
E.	  Responsiveness	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  
missing	  items	  
given?	  	  none	  

Percentage	  of	  
missing	  items	  
described	  	  

Percentage	  of	  
missing	  items	  
NOT	  described	  	  

	   	  

Was	  there	  a	  
description	  of	  how	  

Described	  how	  
missing	  items	  

Not	  described	  
but	  it	  can	  be	  

Not	  clear	  how	  
missing	  items	  were	  

	  



missing	  items	  
were	  handled?	  	  
none	  

were	  handled	  	   deduced	  how	  
missing	  items	  
were	  handled	  	  

handled	  	  

Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  

Adequate	  sample	  
size	  (≥100)	  	  

Good	  sample	  
size	  (50-‐99)	  	  

Moderate	  sample	  
size	  (30-‐49)	  	  

Small	  sample	  size	  
(<30)	  	  

Was	  a	  longitudinal	  
design	  with	  at	  
least	  two	  
measurement	  
used?	  	  

Longitudinal	  
design	  used	  	  

	   	   No	  longitudinal	  
design	  used	  	  
	  

Was	  the	  time	  
interval	  stated?	  	  

Time	  interval	  
adequately	  
described	  	  

	   	   Time	  interval	  
NOT	  described	  	  

If	  anything	  
occurred	  in	  the	  
interim	  period	  
(e.g.	  intervention,	  
other	  relevant	  
events),	  was	  it	  
adequately	  
described?	  	  

Anything	  that	  
occurred	  during	  
the	  interim	  
period	  (e.g.	  
treatment)	  
adequately	  
described	  	  

Assumable	  what	  
occurred	  during	  
the	  interim	  
period	  	  

Unclear	  or	  NOT	  
described	  what	  
occurred	  during	  
the	  interim	  period	  	  

If	  anything	  
occurred	  in	  the	  
interim	  period	  
(e.g.	  intervention,	  
other	  relevant	  
events),	  was	  it	  
adequately	  
described?	  	  

Was	  a	  proportion	  
of	  the	  patients	  
changed	  (i.e.	  
improvement	  or	  
deterioration)?	  	  

Part	  of	  the	  
patients	  were	  
changed	  
(evidence	  
provided)	  	  

NO	  evidence	  
provided,	  but	  
assumable	  that	  
part	  of	  the	  
patients	  were	  
changed	  	  

Unclear	  if	  part	  of	  
the	  patients	  were	  
changed	  	  

Patients	  were	  
NOT	  changed	  	  

For	  constructs	  for	  which	  a	  gold	  standard	  was	  not	  available:	  	  
	  
Were	  hypotheses	  
about	  changes	  in	  
scores	  formulated	  
a	  priori	  (i.e.	  before	  
data	  collection)?	  	  

Hypotheses	  
formulated	  a	  
priori	  	  

	   Hypotheses	  vague	  
or	  not	  formulated	  
but	  possible	  to	  
deduce	  what	  was	  
expected	  	  

Unclear	  what	  was	  
expected	  	  

Was	  the	  expected	  
direction	  of	  
correlations	  or	  
mean	  differences	  
of	  the	  change	  
scores	  of	  HR-‐PRO	  
instruments	  
included	  in	  these	  
hypotheses?	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  	  

	   	  

Were	  the	  expected	  
absolute	  or	  
relative	  magnitude	  
of	  correlations	  or	  
mean	  differences	  
of	  the	  change	  
scores	  of	  HR-‐PRO	  
instruments	  
included	  in	  these	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
magnitude	  of	  
the	  correlations	  
or	  differences	  
NOT	  stated	  	  

	   	  



hypotheses?	  	  
Was	  an	  adequate	  
description	  
provided	  of	  the	  
comparator	  
instrument(s)?	  	  

Adequate	  
description	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

	   Poor	  description	  of	  
the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

NO	  description	  of	  
the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Were	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
adequately	  
described?	  	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  in	  
a	  population	  
similar	  to	  the	  
study	  population	  	  

Adequate	  
measurement	  
properties	  of	  
the	  comparator	  
instrument(s)	  
but	  not	  sure	  if	  
these	  apply	  to	  
the	  study	  
population	  	  

Some	  information	  
on	  measurement	  
properties	  (or	  a	  
reference	  to	  a	  
study	  on	  
measurement	  
properties)	  of	  the	  
comparator	  
instrument(s)	  in	  
any	  study	  
population	  	  

NO	  information	  
on	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  	  

Were	  there	  any	  
important	  flaws	  in	  
the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

	   Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  (e.g.	  only	  
data	  presented	  on	  
a	  comparison	  with	  
an	  instrument	  that	  
measures	  another	  
construct)	  	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

Were	  design	  and	  
statistical	  methods	  
adequate	  for	  the	  
hypotheses	  to	  be	  
tested?	  	  

Statistical	  
methods	  applied	  
appropriate	  	  

	   Statistical	  methods	  
applied	  NOT	  
optimal	  	  

Statistical	  
methods	  applied	  
NOT	  appropriate	  	  

For	  constructs	  for	  which	  a	  gold	  standard	  was	  available:	  
Can	  the	  criterion	  
for	  change	  be	  
considered	  as	  a	  
reasonable	  gold	  
standard?	  	  

Criterion	  used	  
can	  be	  
considered	  an	  
adequate	  ‘gold	  
standard’	  
(evidence	  
provided)	  	  

No	  evidence	  
provided,	  but	  
assumable	  that	  
the	  criterion	  
used	  can	  be	  
considered	  an	  
adequate	  ‘gold	  
standard’	  	  

Unclear	  whether	  
the	  criterion	  used	  
can	  be	  considered	  
an	  adequate	  ‘gold	  
standard’	  	  

Criterion	  used	  
can	  NOT	  be	  
considered	  an	  
adequate	  ‘gold	  
standard’	  	  

Were	  there	  any	  
important	  flaws	  in	  
the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

	   Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

for	  continuous	  
scores:	  Were	  
correlations	  
between	  change	  
scores,	  or	  the	  area	  

Correlations	  or	  
Area	  under	  the	  
ROC	  Curve	  (AUC)	  
calculated	  	  

	   	   Correlations	  or	  
AUC	  NOT	  
calculated	  	  
	  



under	  the	  
Receiver	  Operator	  
Curve	  (ROC)	  curve	  
calculated?	  	  
for	  dichotomous	  
scales:	  Were	  
sensitivity	  and	  
specificity	  
(changed	  versus	  
not	  changed)	  
determined?	  	  

Sensitivity	  and	  
specificity	  
calculated	  	  

	   	   Sensitivity	  and	  
specificity	  NOT	  
calculated	  	  
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STEP1:	  Evaluated	  measurement	  properties	  in	  the	  article	  

Check	  if	  present	   Property	   Location	  
✔	   Reliability	   Box	  A	  
	   Agreement/Measurement	  Error	   Box	  B	  
	   Hypothesis	  Testing	  /	  Construct	  

validity	  
Box	  C	  

✔	   Criterion/Predictive	  Validity	   Box	  D	  
	   Responsiveness	   Box	  E	  
Step	  2.	  Determining	  if	  a	  study	  meets	  the	  standards	  for	  good	  methodological	  quality	  
A.	  Reliability	  n=10	  
Design	  requirements	   Excellent	   Good	   Fair	   Poor	  
Was	  the	  percentage	  of	  missing	  
subjects	  given?	  	  
none	  

Percentage	  of	  
missing	  
subjects	  
described	  	  

Percentage	  of	  
missing	  
subjects	  NOT	  
described	  	  

	   	  

Was	  there	  a	  description	  of	  
how	  missing	  subjects	  were	  
handled?	  none	  

Described	  how	  
missing	  
subjects	  were	  
handled	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  
subjects	  were	  
handled	  	  

Not	  clear	  how	  
missing	  
subjects	  were	  
handled	  	  

	  

Was	  the	  sample	  size	  included	  
in	  the	  analysis	  adequate?	  	  

Adequate	  
sample	  size	  
(≥100)	  	  

Good	  sample	  
size	  (50-‐99)	  	  

Moderate	  
sample	  size	  
(30-‐49)	  	  

Small	  sample	  
size	  (<30)	  	  

Were	  at	  least	  two	  
measurements	  available?	  	  
Intra	  and	  inter	  intra	  only	  

At	  least	  two	  
measurements	  	  

	   	   Only	  one	  
measurement	  	  

Were	  the	  administrations	  
independent?	  	  Intra	  

Independent	  
measurements	  	  

Assumable	  
that	  the	  
measurement
s	  were	  
independent	  	  

Doubtful	  
whether	  the	  
measurements	  
were	  
independent	  	  

Measurements	  
NOT	  
independent	  	  

Was	  the	  time	  interval	  stated?	  	  
Intra	  

Time	  interval	  
stated	  	  

	   Time	  interval	  	  
NOT	  stated	  	  

	  

Were	  patients	  stable	  in	  the	  
interim	  period	  on	  the	  
construct	  to	  be	  measured?	  
Intra	  	  

Patients	  were	  
stable	  
(evidence	  
provided)	  	  

Assumable	  
that	  patients	  
were	  stable	  	  

Unclear	  if	  
patients	  were	  
stable	  	  

Patients	  were	  
NOT	  stable	  	  

Was	  the	  time	  interval	   Time	  interval	   	   Doubtful	   Time	  interval	  



appropriate?	  	  
Intra	  

appropriate-‐	  
7-‐10	  days	  	  
	  

whether	  time	  
interval	  was	  
appropriate	  	  

NOT	  
appropriate	  	  

Were	  the	  test	  conditions	  
similar	  for	  both	  
measurements?	  e.g.	  type	  of	  
administration,	  environment,	  
instructions	  	  

Test	  
conditions	  
were	  similar	  
(evidence	  
provided)	  	  

Assumable	  
that	  test	  
conditions	  
were	  similar	  	  

Unclear	  if	  test	  
conditions	  
were	  similar	  	  

Test	  
conditions	  
were	  NOT	  
similar	  	  

Were	  there	  any	  important	  
flaws	  in	  the	  design	  or	  
methods	  of	  the	  study?	  	  
Intra	  

No	  other	  
important	  
methodologica
l	  flaws	  in	  the	  
design	  or	  
execution	  of	  
the	  study	  

	   Other	  minor	  
methodologica
l	  flaws	  in	  the	  
design	  or	  
execution	  of	  
the	  study	  	  

Other	  
important	  
methodologica
l	  flaws	  in	  the	  
design	  or	  
execution	  of	  
the	  study	  	  

for	  continuous	  scores:	  Was	  an	  
intraclass	  correlation	  
coefficient	  (ICC)	  calculated?	  	  

ICC	  calculated	  
and	  model	  or	  
formula	  of	  the	  
ICC	  is	  
described	  	  

ICC	  calculated	  
but	  model	  or	  
formula	  of	  the	  
ICC	  not	  
described	  or	  
not	  optimal.	  	  
Pearson	  or	  
Spearman	  
correlation	  
coefficient	  
calculated	  
with	  evidence	  
provided	  that	  
no	  systematic	  
change	  has	  
occurred	  	  

Pearson	  or	  
Spearman	  
correlation	  
coefficient	  
calculated	  
WITHOUT	  
evidence	  
provided	  that	  
no	  systematic	  
change	  has	  
occurred	  or	  
WITH	  
evidence	  that	  
systematic	  
change	  has	  
occurred	  	  

No	  ICC	  or	  
Pearson	  or	  
Spearman	  
correlations	  
calculated	  	  

For	  
dichotomous/nominal/ordina
l	  scores:	  Was	  kappa	  
calculated?	  	  

Kappa	  
calculated	  	  
	  

	   	   Only	  
percentage	  
agreement	  
calculated	  	  

for	  ordinal	  scores:	  Was	  a	  
weighted	  kappa	  calculated?	  	  

Weighted	  
Kappa	  
calculated	  	  

	   Unweighted	  
Kappa	  
calculated	  	  

Only	  
percentage	  
agreement	  
calculated	  	  

for	  ordinal	  scores:	  Was	  the	  
weighting	  scheme	  described?	  
e.g.	  linear,	  quadratic	  	  

Weighting	  
scheme	  
described	  	  

Weighting	  
scheme	  NOT	  
described	  	  

	   	  

	  
	  
D.	  Criterion/Predictive	  Validity	  (Predictive	  in	  this	  case	  	  n=	  58	  but	  only	  27	  used	  in	  analysis	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  
missing	  items	  
given?	  none	  

Percentage	  of	  
missing	  items	  
described	  	  

Percentage	  of	  
missing	  items	  NOT	  
described	  	  

NA	   NA	  

Was	  there	  a	  
description	  of	  
how	  missing	  

Described	  how	  
missing	  items	  
were	  handled	  	  

Not	  described	  but	  it	  
can	  be	  deduced	  how	  
missing	  items	  were	  

Not	  clear	  how	  
missing	  items	  
were	  handled	  	  

	  



items	  were	  
handled?	  none	  

handled-‐	  did	  not	  use	  
controls	  in	  the	  final	  
linear	  regression	  
model	  	  

Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  

Adequate	  sample	  
size	  (≥100)	  	  

Good	  sample	  size	  
(50-‐99)	  	  

Moderate	  sample	  
size	  (30-‐49)	  	  
	  

Small	  sample	  
size	  (<30)	  
N=27	  

Can	  the	  criterion	  
used	  or	  
employed	  be	  
considered	  as	  a	  
reasonable	  ‘gold	  
standard’?	  	  

Criterion	  used	  can	  
be	  considered	  an	  
adequate	  ‘gold	  
standard’	  
(evidence	  
provided)	  	  

No	  evidence	  
provided,	  but	  
assumable	  that	  the	  
criterion	  used	  can	  
be	  considered	  an	  
adequate	  ‘gold	  
standard’	  	  

Unclear	  whether	  
the	  criterion	  used	  
can	  be	  considered	  
an	  adequate	  ‘gold	  
standard’	  	  

Criterion	  used	  
can	  NOT	  be	  
considered	  an	  
adequate	  ‘gold	  
standard’	  	  

Were	  there	  any	  
important	  flaws	  
in	  the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  
the	  study	  	  

Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  	  

Other	  important	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  
the	  study	  	  

Were	  there	  
any	  important	  
flaws	  in	  the	  
design	  or	  
methods	  of	  the	  
study?	  	  

for	  continuous	  
scores:	  Were	  
correlations,	  or	  
the	  area	  under	  
the	  receiver	  
operating	  curve	  
calculated?	  	  

Correlations	  or	  
AUC	  calculated	  	  

	   	   Correlations	  or	  
AUC	  NOT	  
calculated	  

for	  dichotomous	  
scores:	  Were	  
sensitivity	  and	  
specificity	  
determined?	  	  

Sensitivity	  and	  
specificity	  
calculated	  	  

	   	   Sensitivity	  and	  
specificity	  NOT	  
calculated	  	  
	  

	  
	  
	  
	  
Eastlack/MSSE/	  1999	  
STEP1:	  Evaluated	  measurement	  properties	  in	  the	  article	  

Check	  if	  present	   Property	   Location	  
	   Reliability	   Box	  A	  
	   Agreement/Measurement	  Error	   Box	  B	  
✔	   Hypothesis	  Testing	  /	  Construct	  

validity	  
Box	  C	  

✔	   Criterion/Predictive	  Validity	   Box	  D	  
	   Responsiveness	   Box	  E	  
Step	  2.	  Determining	  if	  a	  study	  meets	  the	  standards	  for	  good	  methodological	  quality	  	  
C.	  Hypothesis	  Testing	  /	  Construct	  Validity	  n=45	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  
missing	  items	  

Percentage	  of	  
missing	  items	  
described	  	  

Percentage	  of	  
missing	  items	  
NOT	  described	  

NA	   NA	  



given?	  	  
none	  

	  
	  

	  
	  
	  
	  	  

Was	  there	  a	  
description	  of	  
how	  missing	  
items	  were	  
handled?	  	  none	  

Described	  how	  
missing	  items	  
were	  handled	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  items	  
were	  handled	  	  

Not	  clear	  how	  
missing	  items	  were	  
handled	  	  

	  

Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  
	  

Adequate	  sample	  
size	  (≥100	  per	  
analysis)	  	  

Good	  sample	  size	  
(50-‐99	  per	  
analysis)	  	  
	  

Moderate	  sample	  
size	  (30-‐49	  per	  
analysis)	  	  

Small	  sample	  
size	  (<30	  per	  
analysis)	  	  

Were	  hypotheses	  
regarding	  
correlations	  or	  
mean	  differences	  
formulated	  a	  
priori	  (i.e.	  before	  
data	  collection)?	  	  

hypotheses	  
formulated	  a	  
priori	  	  
	  
	  

Minimal	  number	  
of	  hypotheses	  
formulate	  a	  
priori	  	  

Hypotheses	  vague	  
or	  not	  formulated	  
but	  possible	  to	  
deduce	  what	  was	  
expected	  	  

Unclear	  what	  
was	  expected	  	  

Was	  the	  expected	  
direction	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  –	  	  

	   	  

Was	  the	  expected	  
absolute	  or	  
relative	  
magnitude	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  	  
	  

	   	  

for	  convergent	  
validity:	  Was	  an	  
adequate	  
description	  
provided	  of	  the	  
comparator	  
instrument(s)?	  	  

Adequate	  
description	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Adequate	  
description	  of	  
most	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Poor	  description	  of	  
the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

NO	  description	  
of	  the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

for	  convergent	  
validity:	  Were	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
adequately	  
described?	  	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  in	  a	  
population	  
similar	  to	  the	  
study	  population	  	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
but	  not	  sure	  if	  
these	  apply	  to	  
the	  study	  
population	  	  

Some	  information	  
on	  measurement	  
properties	  (or	  a	  
reference	  to	  a	  study	  
on	  measurement	  
properties)	  of	  the	  
comparator	  
instrument(s)	  in	  
any	  study	  
population	  	  

No	  information	  
on	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  	  
NOTE:	  
First	  time	  tested	  
in	  this	  study	  

Were	  there	  any	  
important	  flaws	  

No	  other	  
important	  

	   Other	  minor	  
methodological	  

Other	  important	  
methodological	  



in	  the	  design	  or	  
methods	  of	  the	  
study?	  	  

methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  (e.g.	  only	  
data	  presented	  on	  a	  
comparison	  with	  
an	  instrument	  that	  
measures	  another	  
construct)	  

flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

Were	  design	  and	  
statistical	  
methods	  
adequate	  for	  the	  
hypotheses	  to	  be	  
tested?	  	  

Statistical	  
methods	  applied	  
appropriate	  
	  
	  

Assumable	  that	  
statistical	  
methods	  were	  
appropriate,	  e.g.	  
Pearson	  
correlations	  
applied,	  but	  
distribution	  of	  
scores	  or	  mean	  
(SD)	  not	  
presented	  	  

Statistical	  methods	  
applied	  NOT	  
optimal	  	  

Statistical	  
methods	  applied	  
NOT	  appropriate	  	  
	  
	  	  

	  
	  
D.	  Criterion/Predictive	  Validity	  (Predictive	  in	  this	  case)	  	  	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  
missing	  items	  
given?	  none	  

Percentage	  of	  
missing	  items	  
described	  	  

Percentage	  of	  
missing	  items	  NOT	  
described	  	  

NA	   NA	  

Was	  there	  a	  
description	  of	  
how	  missing	  
items	  were	  
handled?	  none	  

Described	  how	  
missing	  items	  
were	  handled	  	  

Not	  described	  but	  it	  
can	  be	  deduced	  how	  
missing	  items	  were	  
handled-‐	  did	  not	  use	  
controls	  in	  the	  final	  
linear	  regression	  
model	  	  

Not	  clear	  how	  
missing	  items	  
were	  handled	  	  

	  

Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  

Adequate	  sample	  
size	  (≥100)	  	  

Good	  sample	  size	  
(50-‐99)	  	  

Moderate	  sample	  
size	  (30-‐49)	  	  
	  

Small	  sample	  
size	  (<30)	  	  

Can	  the	  criterion	  
used	  or	  
employed	  be	  
considered	  as	  a	  
reasonable	  ‘gold	  
standard’?	  	  

Criterion	  used	  can	  
be	  considered	  an	  
adequate	  ‘gold	  
standard’	  
(evidence	  
provided)	  	  

No	  evidence	  
provided,	  but	  
assumable	  that	  the	  
criterion	  used	  can	  
be	  considered	  an	  
adequate	  ‘gold	  
standard’	  	  

Unclear	  whether	  
the	  criterion	  used	  
can	  be	  considered	  
an	  adequate	  ‘gold	  
standard’	  	  

Criterion	  used	  
can	  NOT	  be	  
considered	  an	  
adequate	  ‘gold	  
standard’	  	  

Were	  there	  any	  
important	  flaws	  
in	  the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  
the	  study	  	  

Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  	  

Other	  important	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  
the	  study	  	  

Were	  there	  
any	  important	  
flaws	  in	  the	  
design	  or	  
methods	  of	  the	  
study?	  	  

for	  continuous	  
scores:	  Were	  

Correlations	  or	  
AUC	  calculated	  –	  

	   	   Correlations	  or	  
AUC	  NOT	  



correlations,	  or	  
the	  area	  under	  
the	  receiver	  
operating	  curve	  
calculated?	  	  

Multiple	  
regression	  used	  
for	  predictive	  
validity	  

calculated	  

for	  dichotomous	  
scores:	  Were	  
sensitivity	  and	  
specificity	  
determined?	  	  

Sensitivity	  and	  
specificity	  
calculated	  	  

	   	   Sensitivity	  and	  
specificity	  NOT	  
calculated	  	  
	  

	  
	  
	  
	  
Gauffin/Int	  J	  Sports	  Med/1990	  
STEP1:	  Evaluated	  measurement	  properties	  in	  the	  article	  

Check	  if	  present	   Property	   Location	  
	   Reliability	   Box	  A	  
	   Agreement/Measurement	  Error	   Box	  B	  
✔	   Hypothesis	  Testing	  /	  Construct	  

validity	  
Box	  C	  

	   Criterion/Predictive	  Validity	   Box	  D	  
	   Responsiveness	   Box	  E	  
	  
Step	  2.	  Determining	  if	  a	  study	  meets	  the	  standards	  for	  good	  methodological	  quality	  	  
C.	  Hypothesis	  Testing	  /	  Construct	  Validity	  	  n=30?	  Never	  said	  how	  many	  in	  ref	  group	  and	  no	  
indication	  whether	  all	  were	  used	  in	  analyses	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  
missing	  items	  
given?	  	  
	  

Percentage	  of	  
missing	  items	  
described	  	  
	  
	  

Percentage	  of	  
missing	  items	  
NOT	  described	  
	  
	  
	  
	  	  

NA	   NA	  

Was	  there	  a	  
description	  of	  
how	  missing	  
items	  were	  
handled?	  	  	  

Described	  how	  
missing	  items	  
were	  handled	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  items	  
were	  handled	  	  

Not	  clear	  how	  
missing	  items	  were	  
handled	  	  

	  

Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  
	  

Adequate	  sample	  
size	  (≥100	  per	  
analysis)	  	  

Good	  sample	  size	  
(50-‐99	  per	  
analysis)	  	  
	  

Moderate	  sample	  
size	  (30-‐49	  per	  
analysis)	  	  

Small	  sample	  
size	  (<30	  per	  
analysis)	  	  

Were	  hypotheses	  
regarding	  
correlations	  or	  
mean	  differences	  
formulated	  a	  
priori	  (i.e.	  before	  
data	  collection)?	  	  

hypotheses	  
formulated	  a	  
priori	  	  
	  
	  

Minimal	  number	  
of	  hypotheses	  
formulate	  a	  
priori	  	  

Hypotheses	  vague	  
or	  not	  formulated	  
but	  possible	  to	  
deduce	  what	  was	  
expected	  	  

Unclear	  what	  
was	  expected	  	  



Was	  the	  expected	  
direction	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  –	  	  

	   	  

Was	  the	  expected	  
absolute	  or	  
relative	  
magnitude	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  	  
	  

	   	  

for	  convergent	  
validity:	  Was	  an	  
adequate	  
description	  
provided	  of	  the	  
comparator	  
instrument(s)?	  	  

Adequate	  
description	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Adequate	  
description	  of	  
most	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Poor	  description	  of	  
the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

NO	  description	  
of	  the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

for	  convergent	  
validity:	  Were	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
adequately	  
described?	  	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  in	  a	  
population	  
similar	  to	  the	  
study	  population	  	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
but	  not	  sure	  if	  
these	  apply	  to	  
the	  study	  
population	  	  

Some	  information	  
on	  measurement	  
properties	  (or	  a	  
reference	  to	  a	  study	  
on	  measurement	  
properties)	  of	  the	  
comparator	  
instrument(s)	  in	  
any	  study	  
population	  	  

No	  information	  
on	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  	  
	  

Were	  there	  any	  
important	  flaws	  
in	  the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

	   Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  (e.g.	  only	  
data	  presented	  on	  a	  
comparison	  with	  
an	  instrument	  that	  
measures	  another	  
construct)	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

Were	  design	  and	  
statistical	  
methods	  
adequate	  for	  the	  
hypotheses	  to	  be	  
tested?	  	  

Statistical	  
methods	  applied	  
appropriate	  
	  
	  

Assumable	  that	  
statistical	  
methods	  were	  
appropriate,	  e.g.	  
Pearson	  
correlations	  
applied,	  but	  
distribution	  of	  
scores	  or	  mean	  
(SD)	  not	  
presented	  	  

Statistical	  methods	  
applied	  NOT	  
optimal	  	  

Statistical	  
methods	  applied	  
NOT	  appropriate	  	  
	  
	  	  

	  
Holm/Clin	  J	  Sports	  Med/2004	  



	  
STEP1:	  Evaluated	  measurement	  properties	  in	  the	  article	  

Check	  if	  present	   Property	   Location	  
	   Reliability	   Box	  A	  
	   Agreement/Measurement	  Error	   Box	  B	  
	   Hypothesis	  Testing	  /	  Construct	  

validity	  
Box	  C	  

	   Criterion/Predictive	  Validity	   Box	  D	  
✔	   Responsiveness	   Box	  E	  
Step	  2.	  Determining	  if	  a	  study	  meets	  the	  standards	  for	  good	  methodological	  quality	  
E.	  Responsiveness	  n=27	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  
missing	  items	  
given?	  	  

Percentage	  of	  
missing	  items	  
described	  	  

Percentage	  of	  
missing	  items	  
NOT	  described	  	  

	   	  

Was	  there	  a	  
description	  of	  how	  
missing	  items	  
were	  handled?	  	  

Described	  how	  
missing	  items	  
were	  handled	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  items	  
were	  handled	  	  

Not	  clear	  how	  
missing	  items	  were	  
handled	  	  

	  

Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  

Adequate	  sample	  
size	  (≥100)	  	  

Good	  sample	  
size	  (50-‐99)	  	  

Moderate	  sample	  
size	  (30-‐49)	  	  

Small	  sample	  size	  
(<30)	  	  

Was	  a	  longitudinal	  
design	  with	  at	  
least	  two	  
measurement	  
used?	  	  

Longitudinal	  
design	  used	  	  

	   	   No	  longitudinal	  
design	  used	  	  
	  

Was	  the	  time	  
interval	  stated?	  	  

Time	  interval	  
adequately	  
described	  	  

	   	   Time	  interval	  
NOT	  described	  	  

If	  anything	  
occurred	  in	  the	  
interim	  period	  
(e.g.	  intervention,	  
other	  relevant	  
events),	  was	  it	  
adequately	  
described?	  	  

Anything	  that	  
occurred	  during	  
the	  interim	  
period	  (e.g.	  
treatment)	  
adequately	  
described	  	  

Assumable	  what	  
occurred	  during	  
the	  interim	  
period	  	  

Unclear	  or	  NOT	  
described	  what	  
occurred	  during	  
the	  interim	  period	  	  

If	  anything	  
occurred	  in	  the	  
interim	  period	  
(e.g.	  intervention,	  
other	  relevant	  
events),	  was	  it	  
adequately	  
described?	  	  

Was	  a	  proportion	  
of	  the	  patients	  
changed	  (i.e.	  
improvement	  or	  
deterioration)?	  	  

Part	  of	  the	  
patients	  were	  
changed	  
(evidence	  
provided)	  	  

NO	  evidence	  
provided,	  but	  
assumable	  that	  
part	  of	  the	  
patients	  were	  
changed	  	  

Unclear	  if	  part	  of	  
the	  patients	  were	  
changed	  	  

Patients	  were	  
NOT	  changed	  	  

For	  constructs	  for	  which	  a	  gold	  standard	  was	  not	  available:	  	  
	  
Were	  hypotheses	  
about	  changes	  in	  
scores	  formulated	  

Hypotheses	  
formulated	  a	  
priori	  	  

	   Hypotheses	  vague	  
or	  not	  formulated	  
but	  possible	  to	  

Unclear	  what	  was	  
expected	  	  



a	  priori	  (i.e.	  before	  
data	  collection)?	  	  

deduce	  what	  was	  
expected	  	  

Was	  the	  expected	  
direction	  of	  
correlations	  or	  
mean	  differences	  
of	  the	  change	  
scores	  of	  HR-‐PRO	  
instruments	  
included	  in	  these	  
hypotheses?	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  	  

	   	  

Were	  the	  expected	  
absolute	  or	  
relative	  magnitude	  
of	  correlations	  or	  
mean	  differences	  
of	  the	  change	  
scores	  of	  HR-‐PRO	  
instruments	  
included	  in	  these	  
hypotheses?	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
magnitude	  of	  
the	  correlations	  
or	  differences	  
NOT	  stated	  	  

	   	  

Was	  an	  adequate	  
description	  
provided	  of	  the	  
comparator	  
instrument(s)?	  	  

Adequate	  
description	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

	   Poor	  description	  of	  
the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

NO	  description	  of	  
the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Were	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
adequately	  
described?	  	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  in	  
a	  population	  
similar	  to	  the	  
study	  population	  	  

Adequate	  
measurement	  
properties	  of	  
the	  comparator	  
instrument(s)	  
but	  not	  sure	  if	  
these	  apply	  to	  
the	  study	  
population	  	  

Some	  information	  
on	  measurement	  
properties	  (or	  a	  
reference	  to	  a	  
study	  on	  
measurement	  
properties)	  of	  the	  
comparator	  
instrument(s)	  in	  
any	  study	  
population	  	  

NO	  information	  
on	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  	  

Were	  there	  any	  
important	  flaws	  in	  
the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

	   Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  (e.g.	  only	  
data	  presented	  on	  
a	  comparison	  with	  
an	  instrument	  that	  
measures	  another	  
construct)	  	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

Were	  design	  and	  
statistical	  methods	  
adequate	  for	  the	  
hypotheses	  to	  be	  
tested?	  	  

Statistical	  
methods	  applied	  
appropriate	  	  

	   Statistical	  methods	  
applied	  NOT	  
optimal	  	  

Statistical	  
methods	  applied	  
NOT	  appropriate	  	  

For	  constructs	  for	  which	  a	  gold	  standard	  was	  available:	  



Can	  the	  criterion	  
for	  change	  be	  
considered	  as	  a	  
reasonable	  gold	  
standard?	  	  

Criterion	  used	  
can	  be	  
considered	  an	  
adequate	  ‘gold	  
standard’	  
(evidence	  
provided)	  	  

No	  evidence	  
provided,	  but	  
assumable	  that	  
the	  criterion	  
used	  can	  be	  
considered	  an	  
adequate	  ‘gold	  
standard’	  	  

Unclear	  whether	  
the	  criterion	  used	  
can	  be	  considered	  
an	  adequate	  ‘gold	  
standard’	  	  

Criterion	  used	  
can	  NOT	  be	  
considered	  an	  
adequate	  ‘gold	  
standard’	  	  

Were	  there	  any	  
important	  flaws	  in	  
the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

	   Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

for	  continuous	  
scores:	  Were	  
correlations	  
between	  change	  
scores,	  or	  the	  area	  
under	  the	  
Receiver	  Operator	  
Curve	  (ROC)	  curve	  
calculated?	  	  

Correlations	  or	  
Area	  under	  the	  
ROC	  Curve	  (AUC)	  
calculated	  	  

	   	   Correlations	  or	  
AUC	  NOT	  
calculated	  	  
	  

for	  dichotomous	  
scales:	  Were	  
sensitivity	  and	  
specificity	  
(changed	  versus	  
not	  changed)	  
determined?	  	  

Sensitivity	  and	  
specificity	  
calculated	  	  

	   	   Sensitivity	  and	  
specificity	  NOT	  
calculated	  	  
	  

	  
	  
Hurd/Am	  J	  Sports	  Med/2008	  
STEP1:	  Evaluated	  measurement	  properties	  in	  the	  article	  

Check	  if	  present	   Property	   Location	  
	   Reliability	   Box	  A	  
	   Agreement/Measurement	  Error	   Box	  B	  
	   Hypothesis	  Testing	  /	  Construct	  

validity	  
Box	  C	  

✔	   Criterion/Predictive	  Validity	   Box	  D	  
	   Responsiveness	   Box	  E	  
	  
Step	  2.	  Determining	  if	  a	  study	  meets	  the	  standards	  for	  good	  methodological	  quality	  	  
D.	  Criterion/Predictive	  Validity	  (Predictive	  in	  this	  case)	  N=	  345	  	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  
missing	  items	  
given?	  none	  

Percentage	  of	  
missing	  items	  
described	  	  

Percentage	  of	  
missing	  items	  NOT	  
described	  	  

NA	   NA	  

Was	  there	  a	  
description	  of	  

Described	  how	  
missing	  items	  were	  

Not	  described	  but	  it	  
can	  be	  deduced	  how	  

Not	  clear	  how	  
missing	  items	  

	  



how	  missing	  
items	  were	  
handled?	  none	  

handled	  	   missing	  items	  were	  
handled-‐	  did	  not	  
use	  controls	  in	  the	  
final	  linear	  
regression	  model	  	  

were	  handled	  	  

Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  

Adequate	  sample	  
size	  (≥100)	  	  

Good	  sample	  size	  
(50-‐99)	  	  

Moderate	  sample	  
size	  (30-‐49)	  	  
	  

Small	  sample	  
size	  (<30)	  	  

Can	  the	  criterion	  
used	  or	  
employed	  be	  
considered	  as	  a	  
reasonable	  ‘gold	  
standard’?	  	  

Criterion	  used	  can	  
be	  considered	  an	  
adequate	  ‘gold	  
standard’	  
(evidence	  
provided)	  	  

No	  evidence	  
provided,	  but	  
assumable	  that	  the	  
criterion	  used	  can	  
be	  considered	  an	  
adequate	  ‘gold	  
standard’	  	  

Unclear	  whether	  
the	  criterion	  used	  
can	  be	  considered	  
an	  adequate	  ‘gold	  
standard’	  	  

Criterion	  used	  
can	  NOT	  be	  
considered	  an	  
adequate	  ‘gold	  
standard’	  	  

Were	  there	  any	  
important	  flaws	  
in	  the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  important	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  	  

Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

Were	  there	  
any	  important	  
flaws	  in	  the	  
design	  or	  
methods	  of	  the	  
study?	  	  

for	  continuous	  
scores:	  Were	  
correlations,	  or	  
the	  area	  under	  
the	  receiver	  
operating	  curve	  
calculated?	  	  

Correlations	  or	  
AUC	  calculated	  –	  
since	  it	  was	  
predictive	  validity,	  
a	  hierarchical	  
regression	  method	  
was	  used	  

	   	   Correlations	  
or	  AUC	  NOT	  
calculated	  

for	  dichotomous	  
scores:	  Were	  
sensitivity	  and	  
specificity	  
determined?	  	  

Sensitivity	  and	  
specificity	  
calculated	  	  

	   	   Sensitivity	  and	  
specificity	  
NOT	  
calculated	  	  
	  

	  
Koutras/Int	  J	  Sports	  Med/2009	  
STEP1:	  Evaluated	  measurement	  properties	  in	  the	  article	  

Check	  if	  present	   Property	   Location	  
	   Reliability	   Box	  A	  
	   Agreement/Measurement	  Error	   Box	  B	  
	   Hypothesis	  Testing	  /	  Construct	  

validity	  
Box	  C	  

	   Criterion/Predictive	  Validity	   Box	  D	  
✔	   Responsiveness	   Box	  E	  
	  
	  
Step	  2.	  Determining	  if	  a	  study	  meets	  the	  standards	  for	  good	  methodological	  quality	  	  
	  
E.	  Responsiveness	  n=20	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  

Percentage	  of	  
missing	  items	  

Percentage	  of	  
missing	  items	  

	   	  



missing	  items	  
given?	  	  

described	  	   NOT	  described	  	  

Was	  there	  a	  
description	  of	  how	  
missing	  items	  
were	  handled?	  	  

Described	  how	  
missing	  items	  
were	  handled	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  items	  
were	  handled	  	  

Not	  clear	  how	  
missing	  items	  were	  
handled	  	  

	  

Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  

Adequate	  sample	  
size	  (≥100)	  	  

Good	  sample	  
size	  (50-‐99)	  	  

Moderate	  sample	  
size	  (30-‐49)	  	  

Small	  sample	  size	  
(<30)	  	  

Was	  a	  longitudinal	  
design	  with	  at	  
least	  two	  
measurement	  
used?	  	  

Longitudinal	  
design	  used	  	  

	   	   No	  longitudinal	  
design	  used	  	  
	  

Was	  the	  time	  
interval	  stated?	  	  

Time	  interval	  
adequately	  
described	  	  

	   	   Time	  interval	  
NOT	  described	  	  

If	  anything	  
occurred	  in	  the	  
interim	  period	  
(e.g.	  intervention,	  
other	  relevant	  
events),	  was	  it	  
adequately	  
described?	  	  

Anything	  that	  
occurred	  during	  
the	  interim	  
period	  (e.g.	  
treatment)	  
adequately	  
described	  	  

Assumable	  what	  
occurred	  during	  
the	  interim	  
period	  	  

Unclear	  or	  NOT	  
described	  what	  
occurred	  during	  
the	  interim	  period	  	  

If	  anything	  
occurred	  in	  the	  
interim	  period	  
(e.g.	  intervention,	  
other	  relevant	  
events),	  was	  it	  
adequately	  
described?	  	  

Was	  a	  proportion	  
of	  the	  patients	  
changed	  (i.e.	  
improvement	  or	  
deterioration)?	  	  

Part	  of	  the	  
patients	  were	  
changed	  
(evidence	  
provided)	  	  

NO	  evidence	  
provided,	  but	  
assumable	  that	  
part	  of	  the	  
patients	  were	  
changed	  	  

Unclear	  if	  part	  of	  
the	  patients	  were	  
changed	  	  

Patients	  were	  
NOT	  changed	  	  

For	  constructs	  for	  which	  a	  gold	  standard	  was	  not	  available:	  	  
	  
Were	  hypotheses	  
about	  changes	  in	  
scores	  formulated	  
a	  priori	  (i.e.	  before	  
data	  collection)?	  	  

Hypotheses	  
formulated	  a	  
priori	  	  

	   Hypotheses	  vague	  
or	  not	  formulated	  
but	  possible	  to	  
deduce	  what	  was	  
expected	  	  

Unclear	  what	  was	  
expected	  	  

Was	  the	  expected	  
direction	  of	  
correlations	  or	  
mean	  differences	  
of	  the	  change	  
scores	  of	  HR-‐PRO	  
instruments	  
included	  in	  these	  
hypotheses?	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  	  

	   	  

Were	  the	  expected	  
absolute	  or	  
relative	  magnitude	  
of	  correlations	  or	  
mean	  differences	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
magnitude	  of	  
the	  correlations	  
or	  differences	  
NOT	  stated	  	  

	   	  



of	  the	  change	  
scores	  of	  HR-‐PRO	  
instruments	  
included	  in	  these	  
hypotheses?	  	  
Was	  an	  adequate	  
description	  
provided	  of	  the	  
comparator	  
instrument(s)?	  	  

Adequate	  
description	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

	   Poor	  description	  of	  
the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

NO	  description	  of	  
the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Were	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
adequately	  
described?	  	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  in	  
a	  population	  
similar	  to	  the	  
study	  population	  	  

Adequate	  
measurement	  
properties	  of	  
the	  comparator	  
instrument(s)	  
but	  not	  sure	  if	  
these	  apply	  to	  
the	  study	  
population	  	  

Some	  information	  
on	  measurement	  
properties	  (or	  a	  
reference	  to	  a	  
study	  on	  
measurement	  
properties)	  of	  the	  
comparator	  
instrument(s)	  in	  
any	  study	  
population	  	  

NO	  information	  
on	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  	  

Were	  there	  any	  
important	  flaws	  in	  
the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

	   Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  (e.g.	  only	  
data	  presented	  on	  
a	  comparison	  with	  
an	  instrument	  that	  
measures	  another	  
construct)	  	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

Were	  design	  and	  
statistical	  methods	  
adequate	  for	  the	  
hypotheses	  to	  be	  
tested?	  	  

Statistical	  
methods	  applied	  
appropriate	  	  

	   Statistical	  methods	  
applied	  NOT	  
optimal	  	  

Statistical	  
methods	  applied	  
NOT	  appropriate	  	  

For	  constructs	  for	  which	  a	  gold	  standard	  was	  available:	  
Can	  the	  criterion	  
for	  change	  be	  
considered	  as	  a	  
reasonable	  gold	  
standard?	  	  

Criterion	  used	  
can	  be	  
considered	  an	  
adequate	  ‘gold	  
standard’	  
(evidence	  
provided)	  	  

No	  evidence	  
provided,	  but	  
assumable	  that	  
the	  criterion	  
used	  can	  be	  
considered	  an	  
adequate	  ‘gold	  
standard’	  	  

Unclear	  whether	  
the	  criterion	  used	  
can	  be	  considered	  
an	  adequate	  ‘gold	  
standard’	  	  

Criterion	  used	  
can	  NOT	  be	  
considered	  an	  
adequate	  ‘gold	  
standard’	  	  

Were	  there	  any	  
important	  flaws	  in	  
the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

	   Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

for	  continuous	   Correlations	  or	   	   	   Correlations	  or	  



scores:	  Were	  
correlations	  
between	  change	  
scores,	  or	  the	  area	  
under	  the	  
Receiver	  Operator	  
Curve	  (ROC)	  curve	  
calculated?	  	  

Area	  under	  the	  
ROC	  Curve	  (AUC)	  
calculated	  	  

AUC	  NOT	  
calculated	  	  
	  

for	  dichotomous	  
scales:	  Were	  
sensitivity	  and	  
specificity	  
(changed	  versus	  
not	  changed)	  
determined?	  	  

Sensitivity	  and	  
specificity	  
calculated	  	  

	   	   Sensitivity	  and	  
specificity	  NOT	  
calculated	  	  
	  

	  
Myer/JOSPT/2011	  
STEP1:	  Evaluated	  measurement	  properties	  in	  the	  article	  

Check	  if	  present	   Property	   Location	  
	   Reliability	   Box	  A	  
	   Agreement/Measurement	  Error	   Box	  B	  
✔	   Hypothesis	  Testing	  /	  Construct	  

validity	  
Box	  C	  

	   Criterion/Predictive	  Validity	   Box	  D	  
	   Responsiveness	   Box	  E	  
	  
	  
Step	  2.	  Determining	  if	  a	  study	  meets	  the	  standards	  for	  good	  methodological	  quality	  	  
C.	  Hypothesis	  Testing	  /	  Construct	  Validity	  N=	  18	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  
missing	  items	  
given?	  	  
none	  
	  

Percentage	  of	  
missing	  items	  
described	  	  
	  
	  

Percentage	  of	  
missing	  items	  
NOT	  described	  
	  
	  
	  
	  	  

NA	   NA	  

Was	  there	  a	  
description	  of	  
how	  missing	  
items	  were	  
handled?	  	  	  
unsure	  

Described	  how	  
missing	  items	  
were	  handled	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  items	  
were	  handled	  	  

Not	  clear	  how	  
missing	  items	  were	  
handled	  	  

	  

Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  
	  

Adequate	  sample	  
size	  (≥100	  per	  
analysis)	  	  

Good	  sample	  size	  
(50-‐99	  per	  
analysis)	  	  
	  

Moderate	  sample	  
size	  (30-‐49	  per	  
analysis)	  	  

Small	  sample	  
size	  (<30	  per	  
analysis)	  	  

Were	  hypotheses	  
regarding	  
correlations	  or	  
mean	  differences	  

hypotheses	  
formulated	  a	  
priori	  	  
	  

Minimal	  number	  
of	  hypotheses	  
formulate	  a	  
priori	  	  

Hypotheses	  vague	  
or	  not	  formulated	  
but	  possible	  to	  
deduce	  what	  was	  

Unclear	  what	  
was	  expected	  	  



formulated	  a	  
priori	  (i.e.	  before	  
data	  collection)?	  	  

	   expected	  	  

Was	  the	  expected	  
direction	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  –	  	  

	   	  

Was	  the	  expected	  
absolute	  or	  
relative	  
magnitude	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  	  
	  

	   	  

for	  convergent	  
validity:	  Was	  an	  
adequate	  
description	  
provided	  of	  the	  
comparator	  
instrument(s)?	  	  

Adequate	  
description	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Adequate	  
description	  of	  
most	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Poor	  description	  of	  
the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

NO	  description	  
of	  the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

for	  convergent	  
validity:	  Were	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
adequately	  
described?	  	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  in	  a	  
population	  
similar	  to	  the	  
study	  population	  	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
but	  not	  sure	  if	  
these	  apply	  to	  
the	  study	  
population	  	  

Some	  information	  
on	  measurement	  
properties	  (or	  a	  
reference	  to	  a	  study	  
on	  measurement	  
properties)	  of	  the	  
comparator	  
instrument(s)	  in	  
any	  study	  
population	  	  

No	  information	  
on	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  	  
	  

Were	  there	  any	  
important	  flaws	  
in	  the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

	   Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  (e.g.	  only	  
data	  presented	  on	  a	  
comparison	  with	  
an	  instrument	  that	  
measures	  another	  
construct)	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

Were	  design	  and	  
statistical	  
methods	  
adequate	  for	  the	  
hypotheses	  to	  be	  
tested?	  	  

Statistical	  
methods	  applied	  
appropriate	  
	  
	  

Assumable	  that	  
statistical	  
methods	  were	  
appropriate,	  e.g.	  
Pearson	  
correlations	  
applied,	  but	  
distribution	  of	  
scores	  or	  mean	  
(SD)	  not	  

Statistical	  methods	  
applied	  NOT	  
optimal	  	  

Statistical	  
methods	  applied	  
NOT	  appropriate	  	  
	  
	  	  



presented	  	  
	  
Nagano/	  Open	  Sports	  Medicine	  Journal/2010	  
STEP1:	  Evaluated	  measurement	  properties	  in	  the	  article	  

Check	  if	  present	   Property	   Location	  
✔	   Reliability	   Box	  A	  
	   Agreement/Measurement	  Error	   Box	  B	  
	   Hypothesis	  Testing	  /	  Construct	  

validity	  
Box	  C	  

✔	   Criterion/Predictive	  Validity	   Box	  D	  
	   Responsiveness	   Box	  E	  
	  
	  
Step	  2.	  Determining	  if	  a	  study	  meets	  the	  standards	  for	  good	  methodological	  quality	  	  
A.	  Reliability	  	  n=14	  subjects	  
Design	  requirements	   Excellent	   Good	   Fair	   Poor	  
Was	  the	  percentage	  of	  missing	  
subjects	  given?	  	  
Not	  addressed	  

Percentage	  of	  
missing	  
subjects	  
described	  	  

Percentage	  of	  
missing	  
subjects	  NOT	  
described	  	  

	   	  

Was	  there	  a	  description	  of	  
how	  missing	  subjects	  were	  
handled?	  	  

Described	  how	  
missing	  
subjects	  were	  
handled	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  
subjects	  were	  
handled	  	  

Not	  clear	  how	  
missing	  
subjects	  were	  
handled	  	  

	  

Was	  the	  sample	  size	  included	  
in	  the	  analysis	  adequate?	  	  

Adequate	  
sample	  size	  
(≥100)	  	  

Good	  sample	  
size	  (50-‐99)	  	  

Moderate	  
sample	  size	  
(30-‐49)	  	  

Small	  sample	  
size	  (<30)	  	  

Were	  at	  least	  two	  
measurements	  available?	  	  
Intra	  and	  inter	  intra	  only	  

At	  least	  two	  
measurements	  	  

	   	   Only	  one	  
measurement	  	  

Were	  the	  administrations	  
independent?	  	  Intra	  

Independent	  
measurements	  	  

Assumable	  
that	  the	  
measurement
s	  were	  
independent	  	  

Doubtful	  
whether	  the	  
measurements	  
were	  
independent	  	  

Measurements	  
NOT	  
independent	  	  

Was	  the	  time	  interval	  stated?	  	  
Intra	  

Time	  interval	  
stated	  	  

	   Time	  interval	  	  
NOT	  stated	  	  

	  

Were	  patients	  stable	  in	  the	  
interim	  period	  on	  the	  
construct	  to	  be	  measured?	  
Intra	  	  

Patients	  were	  
stable	  
(evidence	  
provided)	  	  

Assumable	  
that	  patients	  
were	  stable	  	  

Unclear	  if	  
patients	  were	  
stable	  	  

Patients	  were	  
NOT	  stable	  	  

Was	  the	  time	  interval	  
appropriate?	  	  
Intra	  

Time	  interval	  
appropriate	  	  
	  

	   Doubtful	  
whether	  time	  
interval	  was	  
appropriate	  	  

Time	  interval	  
NOT	  
appropriate	  	  

Were	  the	  test	  conditions	  
similar	  for	  both	  
measurements?	  e.g.	  type	  of	  
administration,	  environment,	  
instructions	  	  

Test	  
conditions	  
were	  similar	  
(evidence	  
provided)	  	  

Assumable	  
that	  test	  
conditions	  
were	  similar	  	  

Unclear	  if	  test	  
conditions	  
were	  similar	  	  

Test	  
conditions	  
were	  NOT	  
similar	  	  

Were	  there	  any	  important	   No	  other	   	   Other	  minor	   Other	  



flaws	  in	  the	  design	  or	  
methods	  of	  the	  study?	  	  
Intra	  

important	  
methodologica
l	  flaws	  in	  the	  
design	  or	  
execution	  of	  
the	  study	  

methodologica
l	  flaws	  in	  the	  
design	  or	  
execution	  of	  
the	  study	  	  

important	  
methodologica
l	  flaws	  in	  the	  
design	  or	  
execution	  of	  
the	  study	  	  

for	  continuous	  scores:	  Was	  an	  
intraclass	  correlation	  
coefficient	  (ICC)	  calculated?	  	  

ICC	  calculated	  
and	  model	  or	  
formula	  of	  the	  
ICC	  is	  
described	  	  

ICC	  calculated	  
but	  model	  or	  
formula	  of	  the	  
ICC	  not	  
described	  or	  
not	  optimal.	  	  
Pearson	  or	  
Spearman	  
correlation	  
coefficient	  
calculated	  
with	  evidence	  
provided	  that	  
no	  systematic	  
change	  has	  
occurred	  	  

Pearson	  or	  
Spearman	  
correlation	  
coefficient	  
calculated	  
WITHOUT	  
evidence	  
provided	  that	  
no	  systematic	  
change	  has	  
occurred	  or	  
WITH	  
evidence	  that	  
systematic	  
change	  has	  
occurred	  	  

No	  ICC	  or	  
Pearson	  or	  
Spearman	  
correlations	  
calculated	  	  

For	  
dichotomous/nominal/ordina
l	  scores:	  Was	  kappa	  
calculated?	  	  

Kappa	  
calculated	  	  
	  

	   	   Only	  
percentage	  
agreement	  
calculated	  	  

for	  ordinal	  scores:	  Was	  a	  
weighted	  kappa	  calculated?	  	  

Weighted	  
Kappa	  
calculated	  	  

	   Unweighted	  
Kappa	  
calculated	  	  

Only	  
percentage	  
agreement	  
calculated	  	  

for	  ordinal	  scores:	  Was	  the	  
weighting	  scheme	  described?	  
e.g.	  linear,	  quadratic	  	  

Weighting	  
scheme	  
described	  	  

Weighting	  
scheme	  NOT	  
described	  	  

	   	  

	  
D.	  Criterion/Predictive	  Validity	  (Predictive	  in	  this	  case)	  N=	  59	  subjects;	  114	  legs	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  
missing	  items	  
given?	  	  

Percentage	  of	  missing	  
items	  described	  	  

Percentage	  of	  
missing	  items	  NOT	  
described	  	  

NA	   NA	  

Was	  there	  a	  
description	  of	  
how	  missing	  
items	  were	  
handled?	  	  

Described	  how	  
missing	  items	  were	  
handled	  	  

Not	  described	  but	  
it	  can	  be	  deduced	  
how	  missing	  items	  
were	  handled-‐	  did	  
not	  use	  controls	  in	  
the	  final	  linear	  
regression	  model	  	  

Not	  clear	  how	  
missing	  items	  
were	  handled	  	  
Not	  clear	  if	  there	  
were	  missing	  
items	  

	  

Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  

Adequate	  sample	  size	  
(≥100)	  	  

Good	  sample	  size	  
(50-‐99)	  	  

Moderate	  sample	  
size	  (30-‐49)	  	  
	  

Small	  sample	  
size	  (<30)	  	  

Can	  the	  
criterion	  used	  or	  

Criterion	  used	  can	  be	  
considered	  an	  

No	  evidence	  
provided,	  but	  

Unclear	  whether	  
the	  criterion	  used	  

Criterion	  used	  
can	  NOT	  be	  



employed	  be	  
considered	  as	  a	  
reasonable	  ‘gold	  
standard’?	  	  

adequate	  ‘gold	  
standard’	  (evidence	  
provided)	  	  

assumable	  that	  the	  
criterion	  used	  can	  
be	  considered	  an	  
adequate	  ‘gold	  
standard’	  	  

can	  be	  
considered	  an	  
adequate	  ‘gold	  
standard’	  	  

considered	  an	  
adequate	  
‘gold	  
standard’	  	  

Were	  there	  any	  
important	  flaws	  
in	  the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  important	  
methodological	  flaws	  
in	  the	  design	  or	  
execution	  of	  the	  study	  	  

Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

Were	  there	  
any	  important	  
flaws	  in	  the	  
design	  or	  
methods	  of	  
the	  study?	  	  

for	  continuous	  
scores:	  Were	  
correlations,	  or	  
the	  area	  under	  
the	  receiver	  
operating	  curve	  
calculated?	  	  

Correlations	  or	  AUC	  
calculated	  
1.	  correlation	  
between	  video	  peak	  
knee	  flexion	  and	  the	  
anterior	  reach	  of	  the	  
YBT	  2.	  No	  correlation	  
between	  YBT	  and	  
peak	  knee	  valgus	  3.	  
since	  it	  was	  predictive	  
validity,	  a	  stepwise	  
regression	  method	  
was	  used	  

	   	   Correlations	  
or	  AUC	  NOT	  
calculated	  

for	  dichotomous	  
scores:	  Were	  
sensitivity	  and	  
specificity	  
determined?	  	  

Sensitivity	  and	  
specificity	  calculated	  	  

	   	   Sensitivity	  
and	  specificity	  
NOT	  
calculated	  	  
	  

	  
	  
Noyes/Am	  J	  Sports	  Med/1991	  
	  
STEP1:	  Evaluated	  measurement	  properties	  in	  the	  article	  

Check	  if	  present	   Property	   Location	  
	   Reliability	   Box	  A	  
	   Agreement/Measurement	  Error	   Box	  B	  
✔	   Hypothesis	  Testing	  /	  Construct	  

validity	  
Box	  C	  

✔	   Criterion/Predictive	  Validity	   Box	  D	  
	   Responsiveness	   Box	  E	  
	  
Step	  2.	  Determining	  if	  a	  study	  meets	  the	  standards	  for	  good	  methodological	  quality	  
C.	  Hypothesis	  Testing	  /	  Construct	  Validity	  	  n=67	  	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  
missing	  items	  
given?	  	  
none	  
	  

Percentage	  of	  
missing	  items	  
described	  	  
	  
	  

Percentage	  of	  
missing	  items	  
NOT	  described	  
	  
	  
	  
	  	  

NA	   NA	  



Was	  there	  a	  
description	  of	  
how	  missing	  
items	  were	  
handled?	  	  none	  

Described	  how	  
missing	  items	  were	  
handled	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  items	  
were	  handled	  	  

Not	  clear	  how	  
missing	  items	  
were	  handled	  	  

	  

Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  
	  

Adequate	  sample	  
size	  (≥100	  per	  
analysis)	  	  

Good	  sample	  
size	  (50-‐99	  per	  
analysis)	  	  
	  

Moderate	  sample	  
size	  (30-‐49	  per	  
analysis)	  	  

Small	  sample	  
size	  (<30	  per	  
analysis)	  	  

Were	  
hypotheses	  
regarding	  
correlations	  or	  
mean	  differences	  
formulated	  a	  
priori	  (i.e.	  before	  
data	  collection)?	  	  

hypotheses	  
formulated	  a	  priori	  	  
	  
	  

Minimal	  number	  
of	  hypotheses	  
formulate	  a	  
priori	  	  

Hypotheses	  vague	  
or	  not	  formulated	  
but	  possible	  to	  
deduce	  what	  was	  
expected	  	  

Unclear	  what	  
was	  expected	  	  

Was	  the	  
expected	  
direction	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  direction	  
of	  the	  correlations	  
or	  differences	  stated	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  –	  	  

	   	  

Was	  the	  
expected	  
absolute	  or	  
relative	  
magnitude	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  magnitude	  
of	  the	  correlations	  
or	  differences	  stated	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  	  
	  

	   	  

for	  convergent	  
validity:	  Was	  an	  
adequate	  
description	  
provided	  of	  the	  
comparator	  
instrument(s)?	  	  

Adequate	  
description	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Adequate	  
description	  of	  
most	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Poor	  description	  
of	  the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

NO	  description	  
of	  the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

for	  convergent	  
validity:	  Were	  
the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
adequately	  
described?	  	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  in	  a	  
population	  similar	  
to	  the	  study	  
population	  	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
but	  not	  sure	  if	  
these	  apply	  to	  
the	  study	  
population	  	  

Some	  information	  
on	  measurement	  
properties	  (or	  a	  
reference	  to	  a	  
study	  on	  
measurement	  
properties)	  of	  the	  
comparator	  
instrument(s)	  in	  
any	  study	  
population	  	  

No	  information	  
on	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  	  
	  

Were	  there	  any	  
important	  flaws	  

No	  other	  important	  
methodological	  

	   Other	  minor	  
methodological	  

Other	  important	  
methodological	  



in	  the	  design	  or	  
methods	  of	  the	  
study?	  	  

flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  	  

flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  (e.g.	  only	  
data	  presented	  on	  
a	  comparison	  with	  
an	  instrument	  that	  
measures	  another	  
construct)	  

flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

Were	  design	  and	  
statistical	  
methods	  
adequate	  for	  the	  
hypotheses	  to	  be	  
tested?	  	  

Statistical	  methods	  
applied	  appropriate-‐	  
single	  and	  then	  
multiple	  linear	  
regression	  for	  limb	  
symmetry	  as	  
dependent	  variable	  
and	  only	  significant	  
correlation	  was	  a	  
low	  one	  (.49)	  with	  
isokinetic	  testing	  at	  
60	  degrees/second	  
	  
	  

Assumable	  that	  
statistical	  
methods	  were	  
appropriate,	  e.g.	  
Pearson	  
correlations	  
applied,	  but	  
distribution	  of	  
scores	  or	  mean	  
(SD)	  not	  
presented	  	  

Statistical	  
methods	  applied	  
NOT	  optimal	  	  

Statistical	  
methods	  applied	  
NOT	  
appropriate	  	  
	  
	  	  

	  	  
D.	  Criterion/Predictive	  Validity	  N=	  67	  subjects	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  
missing	  items	  
given?	  none	  

Percentage	  of	  
missing	  items	  
described	  	  

Percentage	  of	  
missing	  items	  NOT	  
described	  	  

NA	   NA	  

Was	  there	  a	  
description	  of	  
how	  missing	  
items	  were	  
handled?	  	  

Described	  how	  
missing	  items	  
were	  handled	  	  

Not	  described	  but	  it	  
can	  be	  deduced	  how	  
missing	  items	  were	  
handled-‐	  did	  not	  use	  
controls	  in	  the	  final	  
linear	  regression	  
model	  	  

Not	  clear	  how	  
missing	  items	  
were	  handled	  	  
Not	  clear	  if	  there	  
were	  missing	  
items	  

	  

Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  

Adequate	  sample	  
size	  (≥100)	  	  

Good	  sample	  size	  
(50-‐99)	  	  

Moderate	  sample	  
size	  (30-‐49)	  	  
	  

Small	  sample	  
size	  (<30)	  	  

Can	  the	  criterion	  
used	  or	  
employed	  be	  
considered	  as	  a	  
reasonable	  ‘gold	  
standard’?	  	  

Criterion	  used	  can	  
be	  considered	  an	  
adequate	  ‘gold	  
standard’	  
(evidence	  
provided)	  	  

No	  evidence	  
provided,	  but	  
assumable	  that	  the	  
criterion	  used	  can	  
be	  considered	  an	  
adequate	  ‘gold	  
standard’	  	  

Unclear	  whether	  
the	  criterion	  used	  
can	  be	  considered	  
an	  adequate	  ‘gold	  
standard’	  	  

Criterion	  used	  
can	  NOT	  be	  
considered	  an	  
adequate	  ‘gold	  
standard’	  	  

Were	  there	  any	  
important	  flaws	  
in	  the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  
the	  study	  	  

Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  	  

Other	  important	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  
the	  study	  	  

Were	  there	  
any	  important	  
flaws	  in	  the	  
design	  or	  
methods	  of	  the	  
study?	  	  



for	  continuous	  
scores:	  Were	  
correlations,	  or	  
the	  area	  under	  
the	  receiver	  
operating	  curve	  
calculated?	  	  

Correlations	  or	  
AUC	  calculated	  
	  

	   	   Correlations	  or	  
AUC	  NOT	  
calculated	  

for	  dichotomous	  
scores:	  Were	  
sensitivity	  and	  
specificity	  
determined?	  	  

Sensitivity	  and	  
specificity	  
calculated	  	  
Single	  hop	  52;97;	  
LR+	  17.3	  
Timed	  hop	  
49;92;LR+	  6.125	  

	   	   Sensitivity	  and	  
specificity	  NOT	  
calculated	  	  
	  

	  
Purdam/PT	  in	  Sport/2003	  
	  
STEP1:	  Evaluated	  measurement	  properties	  in	  the	  article	  

Check	  if	  present	   Property	   Location	  
✔	   Reliability	   Box	  A	  
	   Agreement/Measurement	  Error	   Box	  B	  
	   Hypothesis	  Testing	  /	  Construct	  

validity	  
Box	  C	  

	   Criterion/Predictive	  Validity	   Box	  D	  
✔	   Responsiveness	   Box	  E	  
Step	  2.	  Determining	  if	  a	  study	  meets	  the	  standards	  for	  good	  methodological	  quality	  
A.	  Reliability	  	  n=46	  subjects	  
Design	  requirements	   Excellent	   Good	   Fair	   Poor	  
Was	  the	  percentage	  of	  missing	  
subjects	  given?	  	  
	  

Percentage	  of	  
missing	  
subjects	  
described	  	  

Percentage	  of	  
missing	  
subjects	  NOT	  
described	  	  

	   	  

Was	  there	  a	  description	  of	  
how	  missing	  subjects	  were	  
handled?	  	  

Described	  how	  
missing	  
subjects	  were	  
handled	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  
subjects	  were	  
handled	  	  

Not	  clear	  how	  
missing	  
subjects	  were	  
handled	  	  

	  

Was	  the	  sample	  size	  included	  
in	  the	  analysis	  adequate?	  	  

Adequate	  
sample	  size	  
(≥100)	  	  

Good	  sample	  
size	  (50-‐99)	  	  

Moderate	  
sample	  size	  
(30-‐49)	  	  

Small	  sample	  
size	  (<30)	  	  

Were	  at	  least	  two	  
measurements	  available?	  	  
Intra	  and	  inter	  intra	  only	  

At	  least	  two	  
measurements	  	  

	   	   Only	  one	  
measurement	  	  

Were	  the	  administrations	  
independent?	  	  Intra	  

Independent	  
measurements	  	  

Assumable	  
that	  the	  
measurement
s	  were	  
independent	  	  

Doubtful	  
whether	  the	  
measurements	  
were	  
independent	  	  

Measurements	  
NOT	  
independent	  	  

Was	  the	  time	  interval	  stated?	  	  
Intra	  

Time	  interval	  
stated	  	  

	   Time	  interval	  	  
NOT	  stated	  	  

	  

Were	  patients	  stable	  in	  the	  
interim	  period	  on	  the	  

Patients	  were	  
stable	  

Assumable	  
that	  patients	  

Unclear	  if	  
patients	  were	  

Patients	  were	  
NOT	  stable	  	  



construct	  to	  be	  measured?	  
Intra	  	  

(evidence	  
provided)	  	  

were	  stable	  	   stable	  	  

Was	  the	  time	  interval	  
appropriate?	  	  
Intra	  

Time	  interval	  
appropriate	  	  
	  

	   Doubtful	  
whether	  time	  
interval	  was	  
appropriate	  	  

Time	  interval	  
NOT	  
appropriate	  	  

Were	  the	  test	  conditions	  
similar	  for	  both	  
measurements?	  e.g.	  type	  of	  
administration,	  environment,	  
instructions	  	  

Test	  
conditions	  
were	  similar	  
(evidence	  
provided)	  	  

Assumable	  
that	  test	  
conditions	  
were	  similar	  	  

Unclear	  if	  test	  
conditions	  
were	  similar	  	  

Test	  
conditions	  
were	  NOT	  
similar	  	  

Were	  there	  any	  important	  
flaws	  in	  the	  design	  or	  
methods	  of	  the	  study?	  	  
Intra	  

No	  other	  
important	  
methodologica
l	  flaws	  in	  the	  
design	  or	  
execution	  of	  
the	  study	  

	   Other	  minor	  
methodologica
l	  flaws	  in	  the	  
design	  or	  
execution	  of	  
the	  study	  	  

Other	  
important	  
methodologica
l	  flaws	  in	  the	  
design	  or	  
execution	  of	  
the	  study	  	  

for	  continuous	  scores:	  Was	  an	  
intraclass	  correlation	  
coefficient	  (ICC)	  calculated?	  	  

ICC	  calculated	  
and	  model	  or	  
formula	  of	  the	  
ICC	  is	  
described	  	  

ICC	  calculated	  
but	  model	  or	  
formula	  of	  the	  
ICC	  not	  
described	  or	  
not	  optimal.	  	  
Pearson	  or	  
Spearman	  
correlation	  
coefficient	  
calculated	  
with	  evidence	  
provided	  that	  
no	  systematic	  
change	  has	  
occurred	  	  

Pearson	  or	  
Spearman	  
correlation	  
coefficient	  
calculated	  
WITHOUT	  
evidence	  
provided	  that	  
no	  systematic	  
change	  has	  
occurred	  or	  
WITH	  
evidence	  that	  
systematic	  
change	  has	  
occurred	  	  

No	  ICC	  or	  
Pearson	  or	  
Spearman	  
correlations	  
calculated	  	  

For	  
dichotomous/nominal/ordina
l	  scores:	  Was	  kappa	  
calculated?	  	  

Kappa	  
calculated	  	  
	  

	   	   Only	  
percentage	  
agreement	  
calculated	  	  

for	  ordinal	  scores:	  Was	  a	  
weighted	  kappa	  calculated?	  	  

Weighted	  
Kappa	  
calculated	  	  

	   Unweighted	  
Kappa	  
calculated	  	  

Only	  
percentage	  
agreement	  
calculated	  –	  
actually	  TEM	  
calculated	  

for	  ordinal	  scores:	  Was	  the	  
weighting	  scheme	  described?	  
e.g.	  linear,	  quadratic	  	  

Weighting	  
scheme	  
described	  	  

Weighting	  
scheme	  NOT	  
described	  	  

With	  TEM-‐	  not	  
sure	  how	  to	  
answer	  this	  

	  

	  
E.	  Responsiveness	  n=56,	  then	  50	  eligible,	  then	  15/17	  control	  and	  13/15	  case	  subjects	  
completing	  3	  testing	  sessions	  +	  18	  more	  added	  for	  reliability	  study	  	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  

Percentage	  of	  
missing	  items	  

Percentage	  of	  
missing	  items	  

	   	  



missing	  items	  
given?	  	  

described	  	   NOT	  described	  	  

Was	  there	  a	  
description	  of	  how	  
missing	  items	  
were	  handled?	  	  

Described	  how	  
missing	  items	  
were	  handled	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  items	  
were	  handled	  	  

Not	  clear	  how	  
missing	  items	  were	  
handled	  	  

	  

Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  

Adequate	  sample	  
size	  (≥100)	  	  

Good	  sample	  
size	  (50-‐99)	  	  

Moderate	  sample	  
size	  (30-‐49)	  	  

Small	  sample	  size	  
(<30)	  	  
N=28	  

Was	  a	  longitudinal	  
design	  with	  at	  
least	  two	  
measurement	  
used?	  	  

Longitudinal	  
design	  used	  	  

	   	   No	  longitudinal	  
design	  used	  	  
	  

Was	  the	  time	  
interval	  stated?	  	  

Time	  interval	  
adequately	  
described	  	  

	   	   Time	  interval	  
NOT	  described	  	  

If	  anything	  
occurred	  in	  the	  
interim	  period	  
(e.g.	  intervention,	  
other	  relevant	  
events),	  was	  it	  
adequately	  
described?	  	  

Anything	  that	  
occurred	  during	  
the	  interim	  
period	  (e.g.	  
treatment)	  
adequately	  
described	  	  

Assumable	  what	  
occurred	  during	  
the	  interim	  
period	  	  

Unclear	  or	  NOT	  
described	  what	  
occurred	  during	  
the	  interim	  period	  	  

If	  anything	  
occurred	  in	  the	  
interim	  period	  
(e.g.	  intervention,	  
other	  relevant	  
events),	  was	  it	  
adequately	  
described?	  	  

Was	  a	  proportion	  
of	  the	  patients	  
changed	  (i.e.	  
improvement	  or	  
deterioration)?	  	  

Part	  of	  the	  
patients	  were	  
changed	  
(evidence	  
provided)	  	  

NO	  evidence	  
provided,	  but	  
assumable	  that	  
part	  of	  the	  
patients	  were	  
changed	  	  

Unclear	  if	  part	  of	  
the	  patients	  were	  
changed	  	  

Patients	  were	  
NOT	  changed	  	  

For	  constructs	  for	  which	  a	  gold	  standard	  was	  not	  available:	  	  
	  
Were	  hypotheses	  
about	  changes	  in	  
scores	  formulated	  
a	  priori	  (i.e.	  before	  
data	  collection)?	  	  

Hypotheses	  
formulated	  a	  
priori	  	  

	   Hypotheses	  vague	  
or	  not	  formulated	  
but	  possible	  to	  
deduce	  what	  was	  
expected	  	  

Unclear	  what	  was	  
expected	  	  

Was	  the	  expected	  
direction	  of	  
correlations	  or	  
mean	  differences	  
of	  the	  change	  
scores	  of	  HR-‐PRO	  
instruments	  
included	  in	  these	  
hypotheses?	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  	  

	   	  

Were	  the	  expected	  
absolute	  or	  
relative	  magnitude	  
of	  correlations	  or	  
mean	  differences	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
magnitude	  of	  
the	  correlations	  
or	  differences	  
NOT	  stated	  	  

	   	  



of	  the	  change	  
scores	  of	  HR-‐PRO	  
instruments	  
included	  in	  these	  
hypotheses?	  	  
Was	  an	  adequate	  
description	  
provided	  of	  the	  
comparator	  
instrument(s)?	  	  

Adequate	  
description	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

	   Poor	  description	  of	  
the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

NO	  description	  of	  
the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Were	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
adequately	  
described?	  	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  in	  
a	  population	  
similar	  to	  the	  
study	  population	  	  

Adequate	  
measurement	  
properties	  of	  
the	  comparator	  
instrument(s)	  
but	  not	  sure	  if	  
these	  apply	  to	  
the	  study	  
population	  	  

Some	  information	  
on	  measurement	  
properties	  (or	  a	  
reference	  to	  a	  
study	  on	  
measurement	  
properties)	  of	  the	  
comparator	  
instrument(s)	  in	  
any	  study	  
population	  	  

NO	  information	  
on	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  	  

Were	  there	  any	  
important	  flaws	  in	  
the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

	   Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  (e.g.	  only	  
data	  presented	  on	  
a	  comparison	  with	  
an	  instrument	  that	  
measures	  another	  
construct)	  	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

Were	  design	  and	  
statistical	  methods	  
adequate	  for	  the	  
hypotheses	  to	  be	  
tested?	  	  

Statistical	  
methods	  applied	  
appropriate	  	  

	   Statistical	  methods	  
applied	  NOT	  
optimal	  	  

Statistical	  
methods	  applied	  
NOT	  appropriate	  	  

For	  constructs	  for	  which	  a	  gold	  standard	  was	  available:	  
Can	  the	  criterion	  
for	  change	  be	  
considered	  as	  a	  
reasonable	  gold	  
standard?	  	  

Criterion	  used	  
can	  be	  
considered	  an	  
adequate	  ‘gold	  
standard’	  
(evidence	  
provided)	  	  

No	  evidence	  
provided,	  but	  
assumable	  that	  
the	  criterion	  
used	  can	  be	  
considered	  an	  
adequate	  ‘gold	  
standard’	  	  

Unclear	  whether	  
the	  criterion	  used	  
can	  be	  considered	  
an	  adequate	  ‘gold	  
standard’	  	  

Criterion	  used	  
can	  NOT	  be	  
considered	  an	  
adequate	  ‘gold	  
standard’	  	  

Were	  there	  any	  
important	  flaws	  in	  
the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

	   Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

for	  continuous	   Correlations	  or	   Change	  in	  0-‐10	   	   Correlations	  or	  



scores:	  Were	  
correlations	  
between	  change	  
scores,	  or	  the	  area	  
under	  the	  
Receiver	  Operator	  
Curve	  (ROC)	  curve	  
calculated?	  	  

Area	  under	  the	  
ROC	  Curve	  (AUC)	  
calculated	  	  

pain	  scale	  is	  
interval	  data	  

AUC	  NOT	  
calculated	  	  
	  

for	  dichotomous	  
scales:	  Were	  
sensitivity	  and	  
specificity	  
(changed	  versus	  
not	  changed)	  
determined?	  	  

Sensitivity	  and	  
specificity	  
calculated	  	  

	   	   Sensitivity	  and	  
specificity	  NOT	  
calculated	  	  
	  

	  
Ross/Knee	  Sport	  Taumatol/2002	  
STEP1:	  Evaluated	  measurement	  properties	  in	  the	  article	  

Check	  if	  present	   Property	   Location	  
✔	   Reliability	   Box	  A	  
	   Agreement/Measurement	  Error	   Box	  B	  
✔	   Hypothesis	  Testing	  /	  Construct	  

validity	  
Box	  C	  

	   Criterion/Predictive	  Validity	   Box	  D	  
	   Responsiveness	   Box	  E	  
Step	  2.	  Determining	  if	  a	  study	  meets	  the	  standards	  for	  good	  methodological	  quality	  
A.	  Reliability	  	  n=50	  subjects	  but	  only	  10	  for	  reliability	  
Design	  requirements	   Excellent	   Good	   Fair	   Poor	  
Was	  the	  percentage	  of	  missing	  
subjects	  given?	  	  
	  

Percentage	  of	  
missing	  
subjects	  
described	  	  

Percentage	  of	  
missing	  
subjects	  NOT	  
described	  	  

	   	  

Was	  there	  a	  description	  of	  
how	  missing	  subjects	  were	  
handled?	  	  

Described	  how	  
missing	  
subjects	  were	  
handled	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  
subjects	  were	  
handled	  	  

Not	  clear	  how	  
missing	  
subjects	  were	  
handled	  	  

	  

Was	  the	  sample	  size	  included	  
in	  the	  analysis	  adequate?	  	  

Adequate	  
sample	  size	  
(≥100)	  	  

Good	  sample	  
size	  (50-‐99)	  	  

Moderate	  
sample	  size	  
(30-‐49)	  	  

Small	  sample	  
size	  (<30)	  	  

Were	  at	  least	  two	  
measurements	  available?	  	  
Intra	  and	  inter	  intra	  only	  

At	  least	  two	  
measurements	  	  

	   	   Only	  one	  
measurement	  	  

Were	  the	  administrations	  
independent?	  	  Intra	  

Independent	  
measurements	  	  

Assumable	  
that	  the	  
measurement
s	  were	  
independent	  	  

Doubtful	  
whether	  the	  
measurements	  
were	  
independent	  	  

Measurements	  
NOT	  
independent	  	  

Was	  the	  time	  interval	  stated?	  	  
Intra	  

Time	  interval	  
stated	  	  

	   Time	  interval	  	  
NOT	  stated	  	  

	  

Were	  patients	  stable	  in	  the	  
interim	  period	  on	  the	  

Patients	  were	  
stable	  

Assumable	  
that	  patients	  

Unclear	  if	  
patients	  were	  

Patients	  were	  
NOT	  stable	  	  



construct	  to	  be	  measured?	  
Intra	  	  

(evidence	  
provided)	  	  

were	  stable	  	   stable	  	  

Was	  the	  time	  interval	  
appropriate?	  	  
Intra	  

Time	  interval	  
appropriate	  	  
	  

	   Doubtful	  
whether	  time	  
interval	  was	  
appropriate	  	  

Time	  interval	  
NOT	  
appropriate	  	  

Were	  the	  test	  conditions	  
similar	  for	  both	  
measurements?	  e.g.	  type	  of	  
administration,	  environment,	  
instructions	  	  

Test	  
conditions	  
were	  similar	  
(evidence	  
provided)	  	  

Assumable	  
that	  test	  
conditions	  
were	  similar	  	  

Unclear	  if	  test	  
conditions	  
were	  similar	  	  

Test	  
conditions	  
were	  NOT	  
similar	  	  

Were	  there	  any	  important	  
flaws	  in	  the	  design	  or	  
methods	  of	  the	  study?	  	  
Intra	  

No	  other	  
important	  
methodologica
l	  flaws	  in	  the	  
design	  or	  
execution	  of	  
the	  study	  

	   Other	  minor	  
methodologica
l	  flaws	  in	  the	  
design	  or	  
execution	  of	  
the	  study	  	  

Other	  
important	  
methodologica
l	  flaws	  in	  the	  
design	  or	  
execution	  of	  
the	  study	  	  

for	  continuous	  scores:	  Was	  an	  
intraclass	  correlation	  
coefficient	  (ICC)	  calculated?	  	  

ICC	  calculated	  
and	  model	  or	  
formula	  of	  the	  
ICC	  is	  
described	  	  

ICC	  calculated	  
but	  model	  or	  
formula	  of	  the	  
ICC	  not	  
described	  or	  
not	  optimal.	  	  
Pearson	  or	  
Spearman	  
correlation	  
coefficient	  
calculated	  
with	  evidence	  
provided	  that	  
no	  systematic	  
change	  has	  
occurred	  	  

Pearson	  or	  
Spearman	  
correlation	  
coefficient	  
calculated	  
WITHOUT	  
evidence	  
provided	  that	  
no	  systematic	  
change	  has	  
occurred	  or	  
WITH	  
evidence	  that	  
systematic	  
change	  has	  
occurred	  	  

No	  ICC	  or	  
Pearson	  or	  
Spearman	  
correlations	  
calculated	  	  

For	  
dichotomous/nominal/ordina
l	  scores:	  Was	  kappa	  
calculated?	  	  

Kappa	  
calculated	  	  
	  

	   	   Only	  
percentage	  
agreement	  
calculated	  	  

for	  ordinal	  scores:	  Was	  a	  
weighted	  kappa	  calculated?	  	  

Weighted	  
Kappa	  
calculated	  	  

	   Unweighted	  
Kappa	  
calculated	  	  

Only	  
percentage	  
agreement	  
calculated	  –	  
actually	  TEM	  
calculated	  

for	  ordinal	  scores:	  Was	  the	  
weighting	  scheme	  described?	  
e.g.	  linear,	  quadratic	  	  

Weighting	  
scheme	  
described	  	  

Weighting	  
scheme	  NOT	  
described	  	  

With	  TEM-‐	  not	  
sure	  how	  to	  
answer	  this	  

	  

	  
C.	  Hypothesis	  Testing	  /	  Construct	  Validity	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  
missing	  items	  

Percentage	  of	  
missing	  items	  
described	  	  

Percentage	  of	  
missing	  items	  
NOT	  described	  

NA	   NA	  



given?	  	  
	  

	  
	  

	  
	  
	  
	  	  

Was	  there	  a	  
description	  of	  
how	  missing	  
items	  were	  
handled?	  	  	  

Described	  how	  
missing	  items	  
were	  handled	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  items	  
were	  handled	  	  

Not	  clear	  how	  
missing	  items	  were	  
handled	  	  

	  

Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  
	  

Adequate	  sample	  
size	  (≥100	  per	  
analysis)	  	  

Good	  sample	  size	  
(50-‐99	  per	  
analysis)	  	  
	  

Moderate	  sample	  
size	  (30-‐49	  per	  
analysis)	  	  

Small	  sample	  
size	  (<30	  per	  
analysis)	  	  

Were	  hypotheses	  
regarding	  
correlations	  or	  
mean	  differences	  
formulated	  a	  
priori	  (i.e.	  before	  
data	  collection)?	  	  

hypotheses	  
formulated	  a	  
priori	  	  
	  
	  

Minimal	  number	  
of	  hypotheses	  
formulate	  a	  
priori	  	  

Hypotheses	  vague	  
or	  not	  formulated	  
but	  possible	  to	  
deduce	  what	  was	  
expected	  	  

Unclear	  what	  
was	  expected	  	  

Was	  the	  expected	  
direction	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  
stated-‐	  functional	  
tests	  correlate	  
positively	  with	  
self-‐report	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  –	  	  

	   	  

Was	  the	  expected	  
absolute	  or	  
relative	  
magnitude	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  	  
	  

	   	  

for	  convergent	  
validity:	  Was	  an	  
adequate	  
description	  
provided	  of	  the	  
comparator	  
instrument(s)?	  	  

Adequate	  
description	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Adequate	  
description	  of	  
most	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Poor	  description	  of	  
the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

NO	  description	  
of	  the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

for	  convergent	  
validity:	  Were	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
adequately	  
described?	  	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  in	  a	  
population	  
similar	  to	  the	  
study	  population-‐	  	  
KOS,	  ADLS,	  SAS	  
used	  but	  only	  the	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
but	  not	  sure	  if	  
these	  apply	  to	  
the	  study	  
population	  	  

Some	  information	  
on	  measurement	  
properties	  (or	  a	  
reference	  to	  a	  study	  
on	  measurement	  
properties)	  of	  the	  
comparator	  
instrument(s)	  in	  
any	  study	  
population	  	  

No	  information	  
on	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  	  
NOTE:	  
First	  time	  tested	  
in	  this	  study	  



rel/valid	  of	  KOS	  
cited	  

Were	  there	  any	  
important	  flaws	  
in	  the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

	   Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  (e.g.	  only	  
data	  presented	  on	  a	  
comparison	  with	  
an	  instrument	  that	  
measures	  another	  
construct)	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

Were	  design	  and	  
statistical	  
methods	  
adequate	  for	  the	  
hypotheses	  to	  be	  
tested?	  	  

Statistical	  
methods	  applied	  
appropriate	  
	  
	  

Assumable	  that	  
statistical	  
methods	  were	  
appropriate,	  e.g.	  
Pearson	  
correlations	  
applied,	  but	  
distribution	  of	  
scores	  or	  mean	  
(SD)	  not	  
presented	  	  

Statistical	  methods	  
applied	  NOT	  
optimal	  	  

Statistical	  
methods	  applied	  
NOT	  appropriate	  	  
	  
	  	  

	   	   	   	   	  
Ross/Knee	  Sport	  Taumatol/2010	  
STEP1:	  Evaluated	  measurement	  properties	  in	  the	  article	  

Check	  if	  present	   Property	   Location	  
	   Reliability	   Box	  A	  
	   Agreement/Measurement	  Error	   Box	  B	  
✔	   Hypothesis	  Testing	  /	  Construct	  

validity	  
Box	  C	  

	   Criterion/Predictive	  Validity	   Box	  D	  
	   Responsiveness	   Box	  E	  
Step	  2.	  Determining	  if	  a	  study	  meets	  the	  standards	  for	  good	  methodological	  quality	  
C.	  Hypothesis	  Testing	  /	  Construct	  Validity	  n=48	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  
missing	  items	  
given?	  	  
	  

Percentage	  of	  
missing	  items	  
described	  	  
	  
	  

Percentage	  of	  
missing	  items	  
NOT	  described	  
	  
	  
	  
	  	  

NA	   NA	  

Was	  there	  a	  
description	  of	  
how	  missing	  
items	  were	  
handled?	  	  	  

Described	  how	  
missing	  items	  were	  
handled	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  items	  
were	  handled	  	  

Not	  clear	  how	  
missing	  items	  were	  
handled	  	  

	  

Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  

Adequate	  sample	  
size	  (≥100	  per	  
analysis)	  	  

Good	  sample	  
size	  (50-‐99	  per	  
analysis)	  	  
	  

Moderate	  sample	  
size	  (30-‐49	  per	  
analysis)	  	  

Small	  sample	  
size	  (<30	  per	  
analysis)	  	  



	  
Were	  
hypotheses	  
regarding	  
correlations	  or	  
mean	  
differences	  
formulated	  a	  
priori	  (i.e.	  before	  
data	  collection)?	  	  

hypotheses	  
formulated	  a	  priori	  	  
	  
	  

Minimal	  
number	  of	  
hypotheses	  
formulate	  a	  
priori	  	  

Hypotheses	  vague	  
or	  not	  formulated	  
but	  possible	  to	  
deduce	  what	  was	  
expected	  	  

Unclear	  what	  
was	  expected	  	  

Was	  the	  
expected	  
direction	  of	  
correlations	  or	  
mean	  
differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  direction	  
of	  the	  correlations	  
or	  differences	  
stated-‐	  FABQ	  
correlate	  positively	  
with	  self-‐report	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  –	  	  

	   	  

Was	  the	  
expected	  
absolute	  or	  
relative	  
magnitude	  of	  
correlations	  or	  
mean	  
differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  magnitude	  
of	  the	  correlations	  
or	  differences	  
stated	  	  

Expected	  
magnitude	  of	  
the	  correlations	  
or	  differences	  
NOT	  stated	  	  
	  

	   	  

for	  convergent	  
validity:	  Was	  an	  
adequate	  
description	  
provided	  of	  the	  
comparator	  
instrument(s)?	  	  

Adequate	  
description	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Adequate	  
description	  of	  
most	  of	  the	  
constructs	  
measured	  by	  
the	  comparator	  
instrument(s)	  	  

Poor	  description	  of	  
the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

NO	  description	  
of	  the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

for	  convergent	  
validity:	  Were	  
the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
adequately	  
described?	  	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  in	  a	  
population	  similar	  
to	  the	  study	  
population-‐	  	  
KOS,	  SAS,	  ADLS	  
used	  and	  the	  
reliability/validity	  
of	  KOS	  cited	  

Adequate	  
measurement	  
properties	  of	  
the	  comparator	  
instrument(s)	  
but	  not	  sure	  if	  
these	  apply	  to	  
the	  study	  
population	  	  

Some	  information	  
on	  measurement	  
properties	  (or	  a	  
reference	  to	  a	  study	  
on	  measurement	  
properties)	  of	  the	  
comparator	  
instrument(s)	  in	  
any	  study	  
population	  	  

No	  information	  
on	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  	  
NOTE:	  
First	  time	  tested	  
in	  this	  study	  

Were	  there	  any	  
important	  flaws	  
in	  the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  important	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  	  

	   Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  (e.g.	  only	  data	  
presented	  on	  a	  
comparison	  with	  an	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  –	  	  



instrument	  that	  
measures	  another	  
construct)-‐	  they	  
adapted	  FABQ	  to	  
knee	  so	  metrics	  of	  
FABQ	  not	  known	  in	  
knee	  

Were	  design	  and	  
statistical	  
methods	  
adequate	  for	  the	  
hypotheses	  to	  be	  
tested?	  	  

Statistical	  methods	  
applied	  appropriate	  
	  
	  

Assumable	  that	  
statistical	  
methods	  were	  
appropriate,	  e.g.	  
Pearson	  
correlations	  
applied,	  but	  
distribution	  of	  
scores	  or	  mean	  
(SD)	  not	  
presented	  	  

Statistical	  methods	  
applied	  NOT	  
optimal	  	  

Statistical	  
methods	  applied	  
NOT	  
appropriate	  	  
	  
	  	  

	  
Svensson/Knee	  Sport	  Taumatol/2006	  
STEP1:	  Evaluated	  measurement	  properties	  in	  the	  article	  

Check	  if	  present	   Property	   Location	  
	   Reliability	   Box	  A	  
	   Agreement/Measurement	  Error	   Box	  B	  
	   Hypothesis	  Testing	  /	  Construct	  

validity	  
Box	  C	  

	   Criterion/Predictive	  Validity	   Box	  D	  
✔	   Responsiveness	   Box	  E	  
Step	  2.	  Determining	  if	  a	  study	  meets	  the	  standards	  for	  good	  methodological	  quality	  
E.	  Responsiveness	  n=59	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  
missing	  items	  
given?	  	  

Percentage	  of	  
missing	  items	  
described	  	  

Percentage	  of	  
missing	  items	  
NOT	  described	  	  

	   	  

Was	  there	  a	  
description	  of	  how	  
missing	  items	  
were	  handled?	  	  

Described	  how	  
missing	  items	  
were	  handled	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  items	  
were	  handled	  	  

Not	  clear	  how	  
missing	  items	  were	  
handled	  	  

	  

Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  

Adequate	  sample	  
size	  (≥100)	  	  

Good	  sample	  
size	  (50-‐99)	  	  

Moderate	  sample	  
size	  (30-‐49)	  	  

Small	  sample	  size	  
(<30)	  	  

Was	  a	  longitudinal	  
design	  with	  at	  
least	  two	  
measurement	  
used?	  	  

Longitudinal	  
design	  used	  	  

	   	   No	  longitudinal	  
design	  used	  	  
	  

Was	  the	  time	  
interval	  stated?	  	  

Time	  interval	  
adequately	  
described	  	  

	   	   Time	  interval	  
NOT	  described	  	  



If	  anything	  
occurred	  in	  the	  
interim	  period	  
(e.g.	  intervention,	  
other	  relevant	  
events),	  was	  it	  
adequately	  
described?	  	  

Anything	  that	  
occurred	  during	  
the	  interim	  
period	  (e.g.	  
treatment)	  
adequately	  
described	  	  

Assumable	  what	  
occurred	  during	  
the	  interim	  
period	  	  

Unclear	  or	  NOT	  
described	  what	  
occurred	  during	  
the	  interim	  period	  	  

If	  anything	  
occurred	  in	  the	  
interim	  period	  
(e.g.	  intervention,	  
other	  relevant	  
events),	  was	  it	  
adequately	  
described?	  	  

Was	  a	  proportion	  
of	  the	  patients	  
changed	  (i.e.	  
improvement	  or	  
deterioration)?	  	  

Part	  of	  the	  
patients	  were	  
changed	  
(evidence	  
provided)-‐	  
actually,	  all	  were	  
improved	  at	  2	  
year	  follow-‐up	  	  

NO	  evidence	  
provided,	  but	  
assumable	  that	  
part	  of	  the	  
patients	  were	  
changed	  	  

Unclear	  if	  part	  of	  
the	  patients	  were	  
changed	  	  

Patients	  were	  
NOT	  changed	  	  

For	  constructs	  for	  which	  a	  gold	  standard	  was	  not	  available:	  	  
	  
Were	  hypotheses	  
about	  changes	  in	  
scores	  formulated	  
a	  priori	  (i.e.	  before	  
data	  collection)?	  	  

Hypotheses	  
formulated	  a	  
priori	  	  

	   Hypotheses	  vague	  
or	  not	  formulated	  
but	  possible	  to	  
deduce	  what	  was	  
expected	  	  

Unclear	  what	  was	  
expected	  	  

Was	  the	  expected	  
direction	  of	  
correlations	  or	  
mean	  differences	  
of	  the	  change	  
scores	  of	  HR-‐PRO	  
instruments	  
included	  in	  these	  
hypotheses?	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  	  

	   	  

Were	  the	  expected	  
absolute	  or	  
relative	  magnitude	  
of	  correlations	  or	  
mean	  differences	  
of	  the	  change	  
scores	  of	  HR-‐PRO	  
instruments	  
included	  in	  these	  
hypotheses?	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
magnitude	  of	  
th√e	  
correlations	  or	  
differences	  NOT	  
stated	  	  

	   	  

Was	  an	  adequate	  
description	  
provided	  of	  the	  
comparator	  
instrument(s)?	  	  

Adequate	  
description	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

	   Poor	  description	  of	  
the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

NO	  description	  of	  
the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Were	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
adequately	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  in	  
a	  population	  

Adequate	  
measurement	  
properties	  of	  
the	  comparator	  
instrument(s)	  
but	  not	  sure	  if	  

Some	  information	  
on	  measurement	  
properties	  (or	  a	  
reference	  to	  a	  
study	  on	  
measurement	  

NO	  information	  
on	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  	  



described?	  	   similar	  to	  the	  
study	  population	  	  

these	  apply	  to	  
the	  study	  
population	  	  

properties)	  of	  the	  
comparator	  
instrument(s)	  in	  
any	  study	  
population	  	  

Were	  there	  any	  
important	  flaws	  in	  
the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

	   Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  (e.g.	  only	  
data	  presented	  on	  
a	  comparison	  with	  
an	  instrument	  that	  
measures	  another	  
construct)	  	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

Were	  design	  and	  
statistical	  methods	  
adequate	  for	  the	  
hypotheses	  to	  be	  
tested?	  	  

Statistical	  
methods	  applied	  
appropriate	  	  

	   Statistical	  methods	  
applied	  NOT	  
optimal	  	  

Statistical	  
methods	  applied	  
NOT	  appropriate	  	  

For	  constructs	  for	  which	  a	  gold	  standard	  was	  available:	  
Can	  the	  criterion	  
for	  change	  be	  
considered	  as	  a	  
reasonable	  gold	  
standard?	  	  

Criterion	  used	  
can	  be	  
considered	  an	  
adequate	  ‘gold	  
standard’	  
(evidence	  
provided)	  	  

No	  evidence	  
provided,	  but	  
assumable	  that	  
the	  criterion	  
used	  can	  be	  
considered	  an	  
adequate	  ‘gold	  
standard’	  	  

Unclear	  whether	  
the	  criterion	  used	  
can	  be	  considered	  
an	  adequate	  ‘gold	  
standard’	  	  

Criterion	  used	  
can	  NOT	  be	  
considered	  an	  
adequate	  ‘gold	  
standard’	  	  

Were	  there	  any	  
important	  flaws	  in	  
the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

	   Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

for	  continuous	  
scores:	  Were	  
correlations	  
between	  change	  
scores,	  or	  the	  area	  
under	  the	  
Receiver	  Operator	  
Curve	  (ROC)	  curve	  
calculated?	  	  

Correlations	  or	  
Area	  under	  the	  
ROC	  Curve	  (AUC)	  
calculated	  	  

	   	   Correlations	  or	  
AUC	  NOT	  
calculated	  	  
	  

for	  dichotomous	  
scales:	  Were	  
sensitivity	  and	  
specificity	  
(changed	  versus	  
not	  changed)	  
determined?	  	  

Sensitivity	  and	  
specificity	  
calculated	  	  

	   	   Sensitivity	  and	  
specificity	  NOT	  
calculated	  	  
	  

	  
Tegner/Am	  J	  Sports	  Med/1986	  



STEP1:	  Evaluated	  measurement	  properties	  in	  the	  article	  
Check	  if	  present	   Property	   Location	  

	   Reliability	   Box	  A	  
	   Agreement/Measurement	  Error	   Box	  B	  
✔	   Hypothesis	  Testing	  /	  Construct	  

validity	  	  
Box	  C	  

	   Criterion/Predictive	  Validity	   Box	  D	  
	   Responsiveness	   Box	  E	  
Step	  2.	  Determining	  if	  a	  study	  meets	  the	  standards	  for	  good	  methodological	  quality	  
C.	  Hypothesis	  Testing	  /	  Construct	  Validity	  n=48	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  
missing	  items	  
given?	  	  
	  

Percentage	  of	  
missing	  items	  
described	  	  
	  
	  

Percentage	  of	  
missing	  items	  
NOT	  described	  
	  
	  
	  
	  	  

NA	   NA	  

Was	  there	  a	  
description	  of	  
how	  missing	  
items	  were	  
handled?	  	  	  

Described	  how	  
missing	  items	  
were	  handled	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  items	  
were	  handled	  	  

Not	  clear	  how	  
missing	  items	  were	  
handled	  	  

	  

Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  
	  

Adequate	  sample	  
size	  (≥100	  per	  
analysis)	  	  

Good	  sample	  size	  
(50-‐99	  per	  
analysis)	  	  
	  

Moderate	  sample	  
size	  (30-‐49	  per	  
analysis)	  	  

Small	  sample	  
size	  (<30	  per	  
analysis)	  	  

Were	  hypotheses	  
regarding	  
correlations	  or	  
mean	  differences	  
formulated	  a	  
priori	  (i.e.	  before	  
data	  collection)?	  	  

hypotheses	  
formulated	  a	  
priori	  	  
	  
	  

Minimal	  number	  
of	  hypotheses	  
formulate	  a	  
priori	  	  

Hypotheses	  vague	  
or	  not	  formulated	  
but	  possible	  to	  
deduce	  what	  was	  
expected	  	  

Unclear	  what	  
was	  expected	  	  

Was	  the	  expected	  
direction	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  
stated-‐	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  –	  	  

	   	  

Was	  the	  expected	  
absolute	  or	  
relative	  
magnitude	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  	  
	  

	   	  

for	  convergent	  
validity:	  Was	  an	  
adequate	  

Adequate	  
description	  of	  the	  
constructs	  

Adequate	  
description	  of	  
most	  of	  the	  

Poor	  description	  of	  
the	  constructs	  
measured	  by	  the	  

NO	  description	  
of	  the	  constructs	  
measured	  by	  the	  



description	  
provided	  of	  the	  
comparator	  
instrument(s)?	  	  

measured	  by	  the	  
comparator	  
instrument(s)	  	  

constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

comparator	  
instrument(s)	  	  

comparator	  
instrument(s)	  	  

for	  convergent	  
validity:	  Were	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
adequately	  
described?	  	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  in	  a	  
population	  
similar	  to	  the	  
study	  population-‐	  	  
KOS,	  SAS,	  ADLS	  
used	  and	  the	  
rel/valid	  of	  KOS	  
cited	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
but	  not	  sure	  if	  
these	  apply	  to	  
the	  study	  
population	  	  

Some	  information	  
on	  measurement	  
properties	  (or	  a	  
reference	  to	  a	  study	  
on	  measurement	  
properties)	  of	  the	  
comparator	  
instrument(s)	  in	  
any	  study	  
population	  	  

No	  information	  
on	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  	  
NOTE:	  
First	  time	  tested	  
in	  this	  study	  

Were	  there	  any	  
important	  flaws	  
in	  the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

	   Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  (e.g.	  only	  
data	  presented	  on	  a	  
comparison	  with	  
an	  instrument	  that	  
measures	  another	  
construct)	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  –	  

Were	  design	  and	  
statistical	  
methods	  
adequate	  for	  the	  
hypotheses	  to	  be	  
tested?	  	  

Statistical	  
methods	  applied	  
appropriate	  
	  
	  

Assumable	  that	  
statistical	  
methods	  were	  
appropriate,	  e.g.	  
Pearson	  
correlations	  
applied,	  but	  
distribution	  of	  
scores	  or	  mean	  
(SD)	  not	  
presented	  	  

Statistical	  methods	  
applied	  NOT	  
optimal-‐	  
correlation	  
coefficients	  would	  
be	  more	  
appropriate	  	  

Statistical	  
methods	  applied	  
NOT	  appropriate	  	  
	  
	  	  

	  
Witvrouw/Scand	  J	  Med	  Sci	  Sports/2002	  
STEP1:	  Evaluated	  measurement	  properties	  in	  the	  article	  

Check	  if	  present	   Property	   Location	  
✔	   Reliability	   Box	  A	  
	   Agreement/Measurement	  Error	   Box	  B	  
✔	   Hypothesis	  Testing	  /	  Construct	  

validity	  	  
Box	  C	  

	   Criterion/Predictive	  Validity	   Box	  D	  
	   Responsiveness	   Box	  E	  
Step	  2.	  Determining	  if	  a	  study	  meets	  the	  standards	  for	  good	  methodological	  quality	  
A.	  Reliability	  	  n=25	  for	  reliability	  
Design	  requirements	   Excellent	   Good	   Fair	   Poor	  
Was	  the	  percentage	  of	  missing	  
subjects	  given?	  	  
none	  

Percentage	  of	  
missing	  
subjects	  

Percentage	  of	  
missing	  
subjects	  NOT	  

	   	  



	   described	  	   described	  	  
Was	  there	  a	  description	  of	  
how	  missing	  subjects	  were	  
handled?	  	  

Described	  how	  
missing	  
subjects	  were	  
handled	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  
subjects	  were	  
handled	  	  

Not	  clear	  how	  
missing	  
subjects	  were	  
handled	  	  

	  

Was	  the	  sample	  size	  included	  
in	  the	  analysis	  adequate?	  	  

Adequate	  
sample	  size	  
(≥100)	  	  

Good	  sample	  
size	  (50-‐99)	  	  

Moderate	  
sample	  size	  
(30-‐49)	  	  

Small	  sample	  
size	  (<30)	  	  

Were	  at	  least	  two	  
measurements	  available?	  	  
Intra	  and	  inter	  intra	  only	  

At	  least	  two	  
measurements	  	  

	   	   Only	  one	  
measurement	  	  

Were	  the	  administrations	  
independent?	  	  Intra	  

Independent	  
measurements	  	  

Assumable	  
that	  the	  
measurement
s	  were	  
independent	  	  

Doubtful	  
whether	  the	  
measurements	  
were	  
independent	  	  

Measurements	  
NOT	  
independent	  	  

Was	  the	  time	  interval	  stated?	  	  
Intra	  

Time	  interval	  
stated	  	  

	   Time	  interval	  	  
NOT	  stated	  	  

	  

Were	  patients	  stable	  in	  the	  
interim	  period	  on	  the	  
construct	  to	  be	  measured?	  
Intra	  	  

Patients	  were	  
stable	  
(evidence	  
provided)	  	  

Assumable	  
that	  patients	  
were	  stable	  	  

Unclear	  if	  
patients	  were	  
stable	  	  

Patients	  were	  
NOT	  stable	  	  

Was	  the	  time	  interval	  
appropriate?	  	  
Intra	  

Time	  interval	  
appropriate	  	  
	  

	   Doubtful	  
whether	  time	  
interval	  was	  
appropriate	  	  

Time	  interval	  
NOT	  
appropriate	  	  

Were	  the	  test	  conditions	  
similar	  for	  both	  
measurements?	  e.g.	  type	  of	  
administration,	  environment,	  
instructions	  	  

Test	  
conditions	  
were	  similar	  
(evidence	  
provided)	  	  

Assumable	  
that	  test	  
conditions	  
were	  similar	  	  

Unclear	  if	  test	  
conditions	  
were	  similar	  	  

Test	  
conditions	  
were	  NOT	  
similar	  	  

Were	  there	  any	  important	  
flaws	  in	  the	  design	  or	  
methods	  of	  the	  study?	  	  
Intra	  

No	  other	  
important	  
methodologica
l	  flaws	  in	  the	  
design	  or	  
execution	  of	  
the	  study	  

	   Other	  minor	  
methodologica
l	  flaws	  in	  the	  
design	  or	  
execution	  of	  
the	  study	  	  

Other	  
important	  
methodologica
l	  flaws	  in	  the	  
design	  or	  
execution	  of	  
the	  study	  	  

for	  continuous	  scores:	  Was	  an	  
intraclass	  correlation	  
coefficient	  (ICC)	  calculated?	  	  

ICC	  calculated	  
and	  model	  or	  
formula	  of	  the	  
ICC	  is	  
described	  	  

ICC	  calculated	  
but	  model	  or	  
formula	  of	  the	  
ICC	  not	  
described	  or	  
not	  optimal.	  	  
Pearson	  or	  
Spearman	  
correlation	  
coefficient	  
calculated	  
with	  evidence	  
provided	  that	  
no	  systematic	  

Pearson	  or	  
Spearman	  
correlation	  
coefficient	  
calculated	  
WITHOUT	  
evidence	  
provided	  that	  
no	  systematic	  
change	  has	  
occurred	  or	  
WITH	  
evidence	  that	  
systematic	  

No	  ICC	  or	  
Pearson	  or	  
Spearman	  
correlations	  
calculated	  	  



change	  has	  
occurred	  	  

change	  has	  
occurred	  	  

For	  
dichotomous/nominal/ordina
l	  scores:	  Was	  kappa	  
calculated?	  	  

Kappa	  
calculated	  	  
	  

	   	   Only	  
percentage	  
agreement	  
calculated	  	  

for	  ordinal	  scores:	  Was	  a	  
weighted	  kappa	  calculated?	  	  

Weighted	  
Kappa	  
calculated	  	  

	   Unweighted	  
Kappa	  
calculated	  	  

Only	  
percentage	  
agreement	  
calculated	  –	  
actually	  TEM	  
calculated	  

for	  ordinal	  scores:	  Was	  the	  
weighting	  scheme	  described?	  
e.g.	  linear,	  quadratic	  	  

Weighting	  
scheme	  
described	  	  

Weighting	  
scheme	  NOT	  
described	  	  

With	  TEM-‐	  not	  
sure	  how	  to	  
answer	  this	  

	  

	  
C.	  Hypothesis	  Testing	  /	  Construct	  Validity	  n=30	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  
missing	  items	  
given?	  
none	  	  
	  

Percentage	  of	  
missing	  items	  
described	  	  
	  
	  

Percentage	  of	  
missing	  items	  
NOT	  described	  
	  
	  
	  
	  	  

NA	   NA	  

Was	  there	  a	  
description	  of	  
how	  missing	  
items	  were	  
handled?	  	  	  

Described	  how	  
missing	  items	  
were	  handled-‐	  all	  
in	  final	  analysis	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  items	  
were	  handled	  	  

Not	  clear	  how	  
missing	  items	  were	  
handled	  	  

	  

Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  
	  

Adequate	  sample	  
size	  (≥100	  per	  
analysis)	  	  

Good	  sample	  size	  
(50-‐99	  per	  
analysis)	  	  
	  

Moderate	  sample	  
size	  (30-‐49	  per	  
analysis)	  	  

Small	  sample	  
size	  (<30	  per	  
analysis)	  	  

Were	  hypotheses	  
regarding	  
correlations	  or	  
mean	  differences	  
formulated	  a	  
priori	  (i.e.	  before	  
data	  collection)?	  	  

hypotheses	  
formulated	  a	  
priori	  	  
	  
	  

Minimal	  number	  
of	  hypotheses	  
formulate	  a	  
priori	  	  

Hypotheses	  vague	  
or	  not	  formulated	  
but	  possible	  to	  
deduce	  what	  was	  
expected	  	  

Unclear	  what	  
was	  expected	  	  

Was	  the	  expected	  
direction	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  
stated-‐	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  –	  	  

	   	  

Was	  the	  expected	  
absolute	  or	  
relative	  
magnitude	  of	  
correlations	  or	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  	  

	   	  



mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

	  

for	  convergent	  
validity:	  Was	  an	  
adequate	  
description	  
provided	  of	  the	  
comparator	  
instrument(s)?	  	  

Adequate	  
description	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Adequate	  
description	  of	  
most	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Poor	  description	  of	  
the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

NO	  description	  
of	  the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

for	  convergent	  
validity:	  Were	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
adequately	  
described?	  	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  in	  a	  
population	  
similar	  to	  the	  
study	  population-‐	  	  
	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
but	  not	  sure	  if	  
these	  apply	  to	  
the	  study	  
population	  	  

Some	  information	  
on	  measurement	  
properties	  (or	  a	  
reference	  to	  a	  study	  
on	  measurement	  
properties)	  of	  the	  
comparator	  
instrument(s)	  in	  
any	  study	  
population	  	  

No	  information	  
on	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  	  
NOTE:	  
First	  time	  tested	  
in	  this	  study	  

Were	  there	  any	  
important	  flaws	  
in	  the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

	   Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  (e.g.	  only	  
data	  presented	  on	  a	  
comparison	  with	  
an	  instrument	  that	  
measures	  another	  
construct)	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  –	  

Were	  design	  and	  
statistical	  
methods	  
adequate	  for	  the	  
hypotheses	  to	  be	  
tested?	  	  

Statistical	  
methods	  applied	  
appropriate	  
	  
	  

Assumable	  that	  
statistical	  
methods	  were	  
appropriate,	  e.g.	  
Pearson	  
correlations	  
applied,	  but	  
distribution	  of	  
scores	  or	  mean	  
(SD)	  not	  
presented	  	  

Statistical	  methods	  
applied	  NOT	  
optimal-‐	  
correlation	  
coefficients	  would	  
be	  more	  
appropriate	  	  

Statistical	  
methods	  applied	  
NOT	  appropriate	  	  
	  
	  	  

	  
Zouita/Annals	  of	  Phys	  &	  Rehab	  Medicine/2009	  
STEP1:	  Evaluated	  measurement	  properties	  in	  the	  article	  

Check	  if	  present	   Property	   Location	  
	   Reliability	   Box	  A	  
	   Agreement/Measurement	  Error	   Box	  B	  
✔	   Hypothesis	  Testing	  /	  Construct	  

validity	  	  
Box	  C	  

	   Criterion/Predictive	  Validity	   Box	  D	  
	   Responsiveness	   Box	  E	  
Step	  2.	  Determining	  if	  a	  study	  meets	  the	  standards	  for	  good	  methodological	  quality	  
C.	  Hypothesis	  Testing	  /	  Construct	  Validity	  n=46	  



Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  
missing	  items	  
given?	  
	  
	  

Percentage	  of	  
missing	  items	  
described	  	  
	  
	  

Percentage	  of	  
missing	  items	  
NOT	  described	  
	  
	  
	  
	  	  

NA	   NA	  

Was	  there	  a	  
description	  of	  
how	  missing	  
items	  were	  
handled?	  	  	  

Described	  how	  
missing	  items	  
were	  handled-‐	  all	  
in	  final	  analysis	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  items	  
were	  handled	  	  

Not	  clear	  how	  
missing	  items	  were	  
handled	  	  

	  

Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  
	  

Adequate	  sample	  
size	  (≥100	  per	  
analysis)	  	  

Good	  sample	  size	  
(50-‐99	  per	  
analysis)	  	  
	  

Moderate	  sample	  
size	  (30-‐49	  per	  
analysis)	  	  

Small	  sample	  
size	  (<30	  per	  
analysis)	  	  

Were	  hypotheses	  
regarding	  
correlations	  or	  
mean	  differences	  
formulated	  a	  
priori	  (i.e.	  before	  
data	  collection)?	  	  

hypotheses	  
formulated	  a	  
priori	  	  
	  
	  

Minimal	  number	  
of	  hypotheses	  
formulate	  a	  
priori	  	  

Hypotheses	  vague	  
or	  not	  formulated	  
but	  possible	  to	  
deduce	  what	  was	  
expected	  	  

Unclear	  what	  
was	  expected	  	  

Was	  the	  expected	  
direction	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  
stated-‐	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  –	  	  

	   	  

Was	  the	  expected	  
absolute	  or	  
relative	  
magnitude	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  	  
	  

	   	  

for	  convergent	  
validity:	  Was	  an	  
adequate	  
description	  
provided	  of	  the	  
comparator	  
instrument(s)?	  	  

Adequate	  
description	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  –	  
same	  test	  in	  a	  
healthy	  
population	  

Adequate	  
description	  of	  
most	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Poor	  description	  of	  
the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

NO	  description	  
of	  the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

for	  convergent	  
validity:	  Were	  the	  
measurement	  
properties	  of	  the	  
comparator	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  in	  a	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  

Some	  information	  
on	  measurement	  
properties	  (or	  a	  
reference	  to	  a	  
study	  on	  

No	  information	  
on	  the	  
measurement	  
properties	  of	  the	  
comparator	  



instrument(s)	  
adequately	  
described?	  	  

population	  
similar	  to	  the	  
study	  population-‐	  	  
	  

but	  not	  sure	  if	  
these	  apply	  to	  
the	  study	  
population	  	  

measurement	  
properties)	  of	  the	  
comparator	  
instrument(s)	  in	  
any	  study	  
population	  	  

instrument(s)	  	  
NOTE:	  
First	  time	  tested	  
in	  this	  study	  

Were	  there	  any	  
important	  flaws	  
in	  the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

	   Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  (e.g.	  only	  
data	  presented	  on	  a	  
comparison	  with	  
an	  instrument	  that	  
measures	  another	  
construct)	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  –	  

Were	  design	  and	  
statistical	  
methods	  
adequate	  for	  the	  
hypotheses	  to	  be	  
tested?	  	  

Statistical	  
methods	  applied	  
appropriate	  
	  
	  

Assumable	  that	  
statistical	  
methods	  were	  
appropriate,	  e.g.	  
Pearson	  
correlations	  
applied,	  but	  
distribution	  of	  
scores	  or	  mean	  
(SD)	  not	  
presented	  	  

Statistical	  methods	  
applied	  NOT	  
optimal-‐	  
correlation	  
coefficients	  would	  
be	  more	  
appropriate	  	  

Statistical	  
methods	  applied	  
NOT	  appropriate	  	  
	  
	  	  

	  
Barber/CORR/1990	  
STEP1:	  Evaluated	  measurement	  properties	  in	  the	  article	  

Check	  if	  present	   Property	   Location	  
	   Reliability	   Box	  A	  
	   Agreement/Measurement	  Error	   Box	  B	  
✔	   Hypothesis	  Testing	  /	  Construct	  

validity	  	  
Box	  C	  

	   Criterion/Predictive	  Validity	   Box	  D	  
	   Responsiveness	   Box	  E	  
Step	  2.	  Determining	  if	  a	  study	  meets	  the	  standards	  for	  good	  methodological	  quality	  
C.	  Hypothesis	  Testing	  /	  Construct	  Validity	  n=93	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  
missing	  items	  
given?	  
none	  
	  
	  

Percentage	  of	  
missing	  items	  
described	  	  
	  
	  

Percentage	  of	  
missing	  items	  
NOT	  described	  
	  
	  
	  
	  	  

NA	   NA	  

Was	  there	  a	  
description	  of	  
how	  missing	  
items	  were	  
handled?	  	  	  

Described	  how	  
missing	  items	  
were	  handled-‐	  all	  
in	  final	  analysis	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  items	  
were	  handled	  	  

Not	  clear	  how	  
missing	  items	  were	  
handled	  	  

	  



Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  
	  

Adequate	  sample	  
size	  (≥100	  per	  
analysis)	  	  

Good	  sample	  size	  
(50-‐99	  per	  
analysis)	  	  
	  

Moderate	  sample	  
size	  (30-‐49	  per	  
analysis)	  	  

Small	  sample	  
size	  (<30	  per	  
analysis)	  	  

Were	  hypotheses	  
regarding	  
correlations	  or	  
mean	  differences	  
formulated	  a	  
priori	  (i.e.	  before	  
data	  collection)?	  	  

hypotheses	  
formulated	  a	  
priori	  	  
	  
	  

Minimal	  number	  
of	  hypotheses	  
formulate	  a	  
priori	  	  

Hypotheses	  vague	  
or	  not	  formulated	  
but	  possible	  to	  
deduce	  what	  was	  
expected	  	  

Unclear	  what	  
was	  expected	  	  

Was	  the	  expected	  
direction	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  
stated-‐	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  –	  	  

	   	  

Was	  the	  expected	  
absolute	  or	  
relative	  
magnitude	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  	  
	  

	   	  

for	  convergent	  
validity:	  Was	  an	  
adequate	  
description	  
provided	  of	  the	  
comparator	  
instrument(s)?	  	  

Adequate	  
description	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  –	  
same	  test	  in	  a	  
healthy	  
population	  

Adequate	  
description	  of	  
most	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Poor	  description	  of	  
the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

NO	  description	  
of	  the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

for	  convergent	  
validity:	  Were	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
adequately	  
described?	  	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  in	  a	  
population	  
similar	  to	  the	  
study	  population-‐	  	  
	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
but	  not	  sure	  if	  
these	  apply	  to	  
the	  study	  
population	  	  

Some	  information	  
on	  measurement	  
properties	  (or	  a	  
reference	  to	  a	  
study	  on	  
measurement	  
properties)	  of	  the	  
comparator	  
instrument(s)	  in	  
any	  study	  
population	  	  

No	  information	  
on	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  	  
NOTE:	  
First	  time	  tested	  
in	  this	  study	  

Were	  there	  any	  
important	  flaws	  
in	  the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

	   Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  (e.g.	  only	  
data	  presented	  on	  a	  
comparison	  with	  
an	  instrument	  that	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  –	  



measures	  another	  
construct)	  

Were	  design	  and	  
statistical	  
methods	  
adequate	  for	  the	  
hypotheses	  to	  be	  
tested?	  	  

Statistical	  
methods	  applied	  
appropriate	  
	  
	  

Assumable	  that	  
statistical	  
methods	  were	  
appropriate,	  e.g.	  
Pearson	  
correlations	  
applied,	  but	  
distribution	  of	  
scores	  or	  mean	  
(SD)	  not	  
presented	  	  

Statistical	  methods	  
applied	  NOT	  
optimal-‐	  
correlation	  
coefficients	  would	  
be	  more	  
appropriate	  	  

Statistical	  
methods	  applied	  
NOT	  appropriate	  	  
	  
	  	  

	  
Brosky/JOSPT/1999	  
STEP1:	  Evaluated	  measurement	  properties	  in	  the	  article	  

Check	  if	  present	   Property	   Location	  
✔	   Reliability	   Box	  A	  
	   Agreement/Measurement	  Error	   Box	  B	  
	   Hypothesis	  Testing	  /	  Construct	  

validity	  	  
Box	  C	  

	   Criterion/Predictive	  Validity	   Box	  D	  
	   Responsiveness	   Box	  E	  
Step	  2.	  Determining	  if	  a	  study	  meets	  the	  standards	  for	  good	  methodological	  quality	  
A.	  Reliability	  	  n=15	  for	  reliability	  
Design	  requirements	   Excellent	   Good	   Fair	   Poor	  
Was	  the	  percentage	  of	  missing	  
subjects	  given?	  	  
none	  
	  

Percentage	  of	  
missing	  
subjects	  
described	  	  

Percentage	  of	  
missing	  
subjects	  NOT	  
described	  	  

	   	  

Was	  there	  a	  description	  of	  
how	  missing	  subjects	  were	  
handled?	  	  
none	  

Described	  how	  
missing	  
subjects	  were	  
handled	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  
subjects	  were	  
handled	  	  

Not	  clear	  how	  
missing	  
subjects	  were	  
handled	  	  

	  

Was	  the	  sample	  size	  included	  
in	  the	  analysis	  adequate?	  	  

Adequate	  
sample	  size	  
(≥100)	  	  

Good	  sample	  
size	  (50-‐99)	  	  

Moderate	  
sample	  size	  
(30-‐49)	  	  

Small	  sample	  
size	  (<30)	  
n=15	  

Were	  at	  least	  two	  
measurements	  available?	  	  
Intra	  and	  inter	  intra	  only	  

At	  least	  two	  
measurements	  	  

	   	   Only	  one	  
measurement	  	  

Were	  the	  administrations	  
independent?	  	  Intra	  

Independent	  
measurements	  	  

Assumable	  
that	  the	  
measurement
s	  were	  
independent	  	  

Doubtful	  
whether	  the	  
measurements	  
were	  
independent	  	  

Measurements	  
NOT	  
independent	  	  

Was	  the	  time	  interval	  stated?	  	  
Intra	  

Time	  interval	  
stated	  	  

	   Time	  interval	  	  
NOT	  stated	  	  

	  

Were	  patients	  stable	  in	  the	  
interim	  period	  on	  the	  
construct	  to	  be	  measured?	  
Intra	  	  

Patients	  were	  
stable	  
(evidence	  
provided)	  	  

Assumable	  
that	  patients	  
were	  stable	  	  

Unclear	  if	  
patients	  were	  
stable	  	  

Patients	  were	  
NOT	  stable	  	  



Was	  the	  time	  interval	  
appropriate?	  	  
Intra	  

Time	  interval	  
appropriate	  	  
	  

	   Doubtful	  
whether	  time	  
interval	  was	  
appropriate	  	  

Time	  interval	  
NOT	  
appropriate	  	  

Were	  the	  test	  conditions	  
similar	  for	  both	  
measurements?	  e.g.	  type	  of	  
administration,	  environment,	  
instructions	  	  

Test	  
conditions	  
were	  similar	  
(evidence	  
provided)	  	  

Assumable	  
that	  test	  
conditions	  
were	  similar	  	  

Unclear	  if	  test	  
conditions	  
were	  similar	  	  

Test	  
conditions	  
were	  NOT	  
similar	  	  

Were	  there	  any	  important	  
flaws	  in	  the	  design	  or	  
methods	  of	  the	  study?	  	  
Intra	  

No	  other	  
important	  
methodologica
l	  flaws	  in	  the	  
design	  or	  
execution	  of	  
the	  study	  

	   Other	  minor	  
methodologica
l	  flaws	  in	  the	  
design	  or	  
execution	  of	  
the	  study	  	  

Other	  
important	  
methodologica
l	  flaws	  in	  the	  
design	  or	  
execution	  of	  
the	  study	  	  

for	  continuous	  scores:	  Was	  an	  
intraclass	  correlation	  
coefficient	  (ICC)	  calculated?	  	  

ICC	  calculated	  
and	  model	  or	  
formula	  of	  the	  
ICC	  is	  
described	  	  

ICC	  calculated	  
but	  model	  or	  
formula	  of	  the	  
ICC	  not	  
described	  or	  
not	  optimal.	  	  
Pearson	  or	  
Spearman	  
correlation	  
coefficient	  
calculated	  
with	  evidence	  
provided	  that	  
no	  systematic	  
change	  has	  
occurred	  	  

Pearson	  or	  
Spearman	  
correlation	  
coefficient	  
calculated	  
WITHOUT	  
evidence	  
provided	  that	  
no	  systematic	  
change	  has	  
occurred	  or	  
WITH	  
evidence	  that	  
systematic	  
change	  has	  
occurred	  	  

No	  ICC	  or	  
Pearson	  or	  
Spearman	  
correlations	  
calculated	  	  

For	  
dichotomous/nominal/ordina
l	  scores:	  Was	  kappa	  
calculated?	  	  

Kappa	  
calculated	  	  
	  

	   	   Only	  
percentage	  
agreement	  
calculated	  	  

for	  ordinal	  scores:	  Was	  a	  
weighted	  kappa	  calculated?	  	  

Weighted	  
Kappa	  
calculated	  	  

	   Unweighted	  
Kappa	  
calculated	  	  

Only	  
percentage	  
agreement	  
calculated	  –	  
actually	  TEM	  
calculated	  

for	  ordinal	  scores:	  Was	  the	  
weighting	  scheme	  described?	  
e.g.	  linear,	  quadratic	  	  

Weighting	  
scheme	  
described	  	  

Weighting	  
scheme	  NOT	  
described	  	  

With	  TEM-‐	  not	  
sure	  how	  to	  
answer	  this	  

	  

	  
Grindem/Am	  J	  Sports	  Med/2011	  
STEP1:	  Evaluated	  measurement	  properties	  in	  the	  article	  

Check	  if	  present	   Property	   Location	  
	   Reliability	   Box	  A	  
	   Agreement/Measurement	  Error	   Box	  B	  
	   Hypothesis	  Testing	  /	  Construct	  

validity	  	  
Box	  C	  



✔	   Criterion/Predictive	  Validity	   Box	  D	  
	   Responsiveness	   Box	  E	  
Step	  2.	  Determining	  if	  a	  study	  meets	  the	  standards	  for	  good	  methodological	  quality	  
D.	  Criterion/predictive	  Validity	  n=91	  but	  10	  were	  lost	  in	  follow-‐up	  so	  n=81	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  
missing	  items	  
given?	  

Percentage	  of	  
missing	  items	  
described	  	  

Percentage	  of	  
missing	  items	  NOT	  
described	  	  

NA	   NA	  

Was	  there	  a	  
description	  of	  
how	  missing	  
items	  were	  
handled?	  	  

Described	  how	  
missing	  items	  
were	  handled	  	  

Not	  described	  but	  it	  
can	  be	  deduced	  
how	  missing	  items	  
were	  handled-‐	  

Not	  clear	  how	  
missing	  items	  
were	  handled	  	  
Not	  clear	  if	  there	  
were	  missing	  
items	  

	  

Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  

Adequate	  sample	  
size	  (≥100)	  	  

Good	  sample	  size	  
(50-‐99)	  	  

Moderate	  sample	  
size	  (30-‐49)	  	  
	  

Small	  sample	  
size	  (<30)	  	  

Can	  the	  criterion	  
used	  or	  employed	  
be	  considered	  as	  
a	  reasonable	  
‘gold	  standard’?	  	  

Criterion	  used	  can	  
be	  considered	  an	  
adequate	  ‘gold	  
standard’	  
(evidence	  
provided)	  	  

No	  evidence	  
provided,	  but	  
assumable	  that	  the	  
criterion	  used	  can	  
be	  considered	  an	  
adequate	  ‘gold	  
standard’	  	  

Unclear	  whether	  
the	  criterion	  used	  
can	  be	  considered	  
an	  adequate	  ‘gold	  
standard’	  	  

Criterion	  used	  
can	  NOT	  be	  
considered	  an	  
adequate	  ‘gold	  
standard’	  	  

Were	  there	  any	  
important	  flaws	  
in	  the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  	  

Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  	  

Other	  important	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  	  

Were	  there	  
any	  important	  
flaws	  in	  the	  
design	  or	  
methods	  of	  the	  
study?	  	  

for	  continuous	  
scores:	  Were	  
correlations,	  or	  
the	  area	  under	  
the	  receiver	  
operating	  curve	  
calculated?	  	  

Correlations	  or	  
AUC	  calculated-‐	  
Single	  hop	  is	  only	  
test	  correlated	  
with	  self-‐reported	  
IKDC	  function	  at	  1	  
year	  

	   	   Correlations	  or	  
AUC	  NOT	  
calculated	  

for	  dichotomous	  
scores:	  Were	  
sensitivity	  and	  
specificity	  
determined?	  	  

Sensitivity	  and	  
specificity	  
calculated	  	  
Single	  hop	  71;71;	  
LR+	  2.52	  
LR-‐	  0.40	  

	   	   Sensitivity	  and	  
specificity	  NOT	  
calculated	  	  
	  

	  
Logerstedt/Am	  J	  Sports	  Med/2012	  
STEP1:	  Evaluated	  measurement	  properties	  in	  the	  article	  

Check	  if	  present	   Property	   Location	  
	   Reliability	   Box	  A	  
	   Agreement/Measurement	  Error	   Box	  B	  
	   Hypothesis	  Testing	  /	  Construct	   Box	  C	  



validity	  	  
✔	   Criterion/Predictive	  Validity	   Box	  D	  
	   Responsiveness	   Box	  E	  
Step	  2.	  Determining	  if	  a	  study	  meets	  the	  standards	  for	  good	  methodological	  quality	  
D.	  Criterion/predictive	  Validity	  pre-‐op	  to	  1	  year	  n=79;	  6	  mos	  to	  1	  year	  n=85	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  
missing	  items	  
given?	  

Percentage	  of	  
missing	  items	  
described	  	  

Percentage	  of	  
missing	  items	  NOT	  
described	  	  

NA	   NA	  

Was	  there	  a	  
description	  of	  
how	  missing	  
items	  were	  
handled?	  	  

Described	  how	  
missing	  items	  
were	  handled	  	  

Not	  described	  but	  it	  
can	  be	  deduced	  
how	  missing	  items	  
were	  handled-‐	  

Not	  clear	  how	  
missing	  items	  
were	  handled	  	  
Not	  clear	  if	  there	  
were	  missing	  
items	  

	  

Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  

Adequate	  sample	  
size	  (≥100)	  	  

Good	  sample	  size	  
(50-‐99)	  	  

Moderate	  sample	  
size	  (30-‐49)	  	  
	  

Small	  sample	  
size	  (<30)	  	  

Can	  the	  criterion	  
used	  or	  employed	  
be	  considered	  as	  
a	  reasonable	  
‘gold	  standard’?	  	  

Criterion	  used	  can	  
be	  considered	  an	  
adequate	  ‘gold	  
standard’	  
(evidence	  
provided)	  	  

No	  evidence	  
provided,	  but	  
assumable	  that	  the	  
criterion	  used	  can	  
be	  considered	  an	  
adequate	  ‘gold	  
standard’	  	  

Unclear	  whether	  
the	  criterion	  used	  
can	  be	  considered	  
an	  adequate	  ‘gold	  
standard’	  	  

Criterion	  used	  
can	  NOT	  be	  
considered	  an	  
adequate	  ‘gold	  
standard’	  	  

Were	  there	  any	  
important	  flaws	  
in	  the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  	  

Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  	  

Other	  important	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  	  

Were	  there	  
any	  important	  
flaws	  in	  the	  
design	  or	  
methods	  of	  the	  
study?	  	  

for	  continuous	  
scores:	  Were	  
correlations,	  or	  
the	  area	  under	  
the	  receiver	  
operating	  curve	  
calculated?	  	  

Correlations	  or	  
AUC	  calculated-‐	  
Single	  hop	  is	  only	  
test	  correlated	  
with	  self-‐reported	  
IKDC	  function	  at	  1	  
year	  

	   	   Correlations	  or	  
AUC	  NOT	  
calculated	  

for	  dichotomous	  
scores:	  Were	  
sensitivity	  and	  
specificity	  
determined?	  	  

Sensitivity	  and	  
specificity	  
calculated	  	  
6m	  timed	  hop	  
(87.7%	  LSI)	  
53;90;	  LR+	  5.14	  
LR-‐	  0.40	  
Crossover	  hop	  
(94.9%	  LSI)	  88;47	  
LR-‐	  0.25	  

	   	   Sensitivity	  and	  
specificity	  NOT	  
calculated	  	  
	  

	  
Ostenberg/Scand	  J	  Med	  Sci	  Sports/1998	  



STEP1:	  Evaluated	  measurement	  properties	  in	  the	  article	  
Check	  if	  present	   Property	   Location	  

	   Reliability	   Box	  A	  
	   Agreement/Measurement	  Error	   Box	  B	  
✔	   Hypothesis	  Testing	  /	  Construct	  

validity	  	  
Box	  C	  

	   Criterion/Predictive	  Validity	   Box	  D	  
	   Responsiveness	   Box	  E	  
	  
	  
	  
	  
Step	  2.	  Determining	  if	  a	  study	  meets	  the	  standards	  for	  good	  methodological	  quality	  
C.	  Hypothesis	  Testing	  /	  Construct	  Validity	  n=	  101	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  
missing	  items	  
given?	  
none	  
	  
	  

Percentage	  of	  
missing	  items	  
described	  	  
	  
	  

Percentage	  of	  
missing	  items	  
NOT	  described	  
	  
	  
	  
	  	  

NA	   NA	  

Was	  there	  a	  
description	  of	  
how	  missing	  
items	  were	  
handled?	  	  none	  

Described	  how	  
missing	  items	  
were	  handled-‐	  all	  
in	  final	  analysis	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  items	  
were	  handled	  	  

Not	  clear	  how	  
missing	  items	  were	  
handled	  	  

	  

Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  
	  

Adequate	  sample	  
size	  (≥100	  per	  
analysis)	  	  

Good	  sample	  size	  
(50-‐99	  per	  
analysis)	  	  
	  

Moderate	  sample	  
size	  (30-‐49	  per	  
analysis)	  	  

Small	  sample	  
size	  (<30	  per	  
analysis)	  	  

Were	  hypotheses	  
regarding	  
correlations	  or	  
mean	  differences	  
formulated	  a	  
priori	  (i.e.	  before	  
data	  collection)?	  	  

hypotheses	  
formulated	  a	  
priori	  	  
	  
	  

Minimal	  number	  
of	  hypotheses	  
formulate	  a	  
priori	  	  

Hypotheses	  vague	  
or	  not	  formulated	  
but	  possible	  to	  
deduce	  what	  was	  
expected	  	  

Unclear	  what	  
was	  expected	  	  

Was	  the	  expected	  
direction	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  
stated-‐	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  –	  	  

	   	  

Was	  the	  expected	  
absolute	  or	  
relative	  
magnitude	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  	  
	  

	   	  



hypotheses?	  	  
for	  convergent	  
validity:	  Was	  an	  
adequate	  
description	  
provided	  of	  the	  
comparator	  
instrument(s)?	  	  

Adequate	  
description	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  –	  
same	  test	  in	  a	  
healthy	  
population	  

Adequate	  
description	  of	  
most	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Poor	  description	  of	  
the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

NO	  description	  
of	  the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

for	  convergent	  
validity:	  Were	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
adequately	  
described?	  	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  in	  a	  
population	  
similar	  to	  the	  
study	  population-‐	  	  
	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
but	  not	  sure	  if	  
these	  apply	  to	  
the	  study	  
population	  	  

Some	  information	  
on	  measurement	  
properties	  (or	  a	  
reference	  to	  a	  
study	  on	  
measurement	  
properties)	  of	  the	  
comparator	  
instrument(s)	  in	  
any	  study	  
population	  	  

No	  information	  
on	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  	  
NOTE:	  
First	  time	  tested	  
in	  this	  study	  

Were	  there	  any	  
important	  flaws	  
in	  the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

	   Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  (e.g.	  only	  
data	  presented	  on	  a	  
comparison	  with	  
an	  instrument	  that	  
measures	  another	  
construct)	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  –	  

Were	  design	  and	  
statistical	  
methods	  
adequate	  for	  the	  
hypotheses	  to	  be	  
tested?	  	  

Statistical	  
methods	  applied	  
appropriate	  
	  
	  

Assumable	  that	  
statistical	  
methods	  were	  
appropriate,	  e.g.	  
Pearson	  
correlations	  
applied,	  but	  
distribution	  of	  
scores	  or	  mean	  
(SD)	  not	  
presented	  	  

Statistical	  methods	  
applied	  NOT	  
optimal-‐	  
correlation	  
coefficients	  would	  
be	  more	  
appropriate	  	  

Statistical	  
methods	  applied	  
NOT	  appropriate	  	  
	  
	  	  

	  
Wilk/JOSPT/1994	  
STEP1:	  Evaluated	  measurement	  properties	  in	  the	  article	  

Check	  if	  present	   Property	   Location	  
	   Reliability	   Box	  A	  
	   Agreement/Measurement	  Error	   Box	  B	  
✔	   Hypothesis	  Testing	  /	  Construct	  

validity	  	  
Box	  C	  

	   Criterion/Predictive	  Validity	   Box	  D	  
	   Responsiveness	   Box	  E	  
	  



Step	  2.	  Determining	  if	  a	  study	  meets	  the	  standards	  for	  good	  methodological	  quality	  
C.	  Hypothesis	  Testing	  /	  Construct	  Validity	  n=	  50	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  
missing	  items	  
given?	  
	  
	  

Percentage	  of	  
missing	  items	  
described	  	  
	  
	  

Percentage	  of	  
missing	  items	  
NOT	  described	  
	  
	  
	  
	  	  

NA	   NA	  

Was	  there	  a	  
description	  of	  
how	  missing	  
items	  were	  
handled?	  	  	  

Described	  how	  
missing	  items	  
were	  handled-‐	  all	  
in	  final	  analysis	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  items	  
were	  handled	  	  

Not	  clear	  how	  
missing	  items	  were	  
handled	  	  

	  

Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  
	  

Adequate	  sample	  
size	  (≥100	  per	  
analysis)	  	  

Good	  sample	  size	  
(50-‐99	  per	  
analysis)	  	  
	  

Moderate	  sample	  
size	  (30-‐49	  per	  
analysis)	  	  

Small	  sample	  
size	  (<30	  per	  
analysis)	  	  

Were	  hypotheses	  
regarding	  
correlations	  or	  
mean	  differences	  
formulated	  a	  
priori	  (i.e.	  before	  
data	  collection)?	  	  

hypotheses	  
formulated	  a	  
priori	  	  
	  
	  

Minimal	  number	  
of	  hypotheses	  
formulate	  a	  
priori	  	  

Hypotheses	  vague	  
or	  not	  formulated	  
but	  possible	  to	  
deduce	  what	  was	  
expected	  	  

Unclear	  what	  
was	  expected	  	  

Was	  the	  expected	  
direction	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  
stated-‐	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  –	  	  

	   	  

Was	  the	  expected	  
absolute	  or	  
relative	  
magnitude	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  	  
	  

	   	  

for	  convergent	  
validity:	  Was	  an	  
adequate	  
description	  
provided	  of	  the	  
comparator	  
instrument(s)?	  	  

Adequate	  
description	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Adequate	  
description	  of	  
most	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Poor	  description	  of	  
the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

NO	  description	  
of	  the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

for	  convergent	  
validity:	  Were	  the	  
measurement	  
properties	  of	  the	  
comparator	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  in	  a	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  

Some	  information	  
on	  measurement	  
properties	  (or	  a	  
reference	  to	  a	  study	  
on	  measurement	  

No	  information	  
on	  the	  
measurement	  
properties	  of	  the	  
comparator	  



instrument(s)	  
adequately	  
described?	  	  

population	  
similar	  to	  the	  
study	  population-‐	  	  
	  

but	  not	  sure	  if	  
these	  apply	  to	  
the	  study	  
population	  	  

properties)	  of	  the	  
comparator	  
instrument(s)	  in	  
any	  study	  
population	  	  

instrument(s)	  	  
	  

Were	  there	  any	  
important	  flaws	  
in	  the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

	   Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  (e.g.	  only	  
data	  presented	  on	  a	  
comparison	  with	  
an	  instrument	  that	  
measures	  another	  
construct)	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  –	  

Were	  design	  and	  
statistical	  
methods	  
adequate	  for	  the	  
hypotheses	  to	  be	  
tested?	  	  

Statistical	  
methods	  applied	  
appropriate	  
	  
	  

Assumable	  that	  
statistical	  
methods	  were	  
appropriate,	  e.g.	  
Pearson	  
correlations	  
applied,	  but	  
distribution	  of	  
scores	  or	  mean	  
(SD)	  not	  
presented	  	  

Statistical	  methods	  
applied	  NOT	  
optimal-‐	  
correlation	  
coefficients	  would	  
be	  more	  
appropriate	  	  

Statistical	  
methods	  applied	  
NOT	  appropriate	  	  
	  
	  	  

	  
Augustsson/	  Knee	  Surg	  Sports	  Traumatol	  Arthrosc/2004	  
STEP1:	  Evaluated	  measurement	  properties	  in	  the	  article	  

Check	  if	  present	   Property	   Location	  
	   Reliability	   Box	  A	  
	   Agreement/Measurement	  Error	   Box	  B	  
✔	   Hypothesis	  Testing	  /	  Construct	  

validity	  	  
Box	  C	  

	   Criterion	  /Predictive	  Validity	   Box	  D	  
	   Responsiveness	   Box	  E	  
	  
Step	  2.	  Determining	  if	  a	  study	  meets	  the	  standards	  for	  good	  methodological	  quality	  
C.	  Hypothesis	  Testing	  /	  Construct	  Validity	  n=	  19	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  
missing	  items	  
given?	  
	  
	  

Percentage	  of	  
missing	  items	  
described	  	  
	  
	  

Percentage	  of	  
missing	  items	  
NOT	  described	  
	  
	  
	  
	  	  

NA	   NA	  

Was	  there	  a	  
description	  of	  
how	  missing	  
items	  were	  
handled?	  	  	  

Described	  how	  
missing	  items	  
were	  handled-‐	  all	  
in	  final	  analysis	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  items	  
were	  handled	  	  

Not	  clear	  how	  
missing	  items	  were	  
handled	  	  

	  



Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  
	  

Adequate	  sample	  
size	  (≥100	  per	  
analysis)	  	  

Good	  sample	  size	  
(50-‐99	  per	  
analysis)	  	  
	  

Moderate	  sample	  
size	  (30-‐49	  per	  
analysis)	  	  

Small	  sample	  
size	  (<30	  per	  
analysis)	  	  

Were	  hypotheses	  
regarding	  
correlations	  or	  
mean	  differences	  
formulated	  a	  
priori	  (i.e.	  before	  
data	  collection)?	  	  

hypotheses	  
formulated	  a	  
priori	  	  
	  
	  

Minimal	  number	  
of	  hypotheses	  
formulate	  a	  
priori	  	  

Hypotheses	  vague	  
or	  not	  formulated	  
but	  possible	  to	  
deduce	  what	  was	  
expected	  	  

Unclear	  what	  
was	  expected	  	  

Was	  the	  expected	  
direction	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  
stated-‐	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  –	  	  

	   	  

Was	  the	  expected	  
absolute	  or	  
relative	  
magnitude	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  	  
	  

	   	  

for	  convergent	  
validity:	  Was	  an	  
adequate	  
description	  
provided	  of	  the	  
comparator	  
instrument(s)?	  	  

Adequate	  
description	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Adequate	  
description	  of	  
most	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Poor	  description	  of	  
the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

NO	  description	  
of	  the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

for	  convergent	  
validity:	  Were	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
adequately	  
described?	  	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  in	  a	  
population	  
similar	  to	  the	  
study	  population-‐	  	  
	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
but	  not	  sure	  if	  
these	  apply	  to	  
the	  study	  
population	  	  

Some	  information	  
on	  measurement	  
properties	  (or	  a	  
reference	  to	  a	  study	  
on	  measurement	  
properties)	  of	  the	  
comparator	  
instrument(s)	  in	  
any	  study	  
population	  	  

No	  information	  
on	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  	  
	  

Were	  there	  any	  
important	  flaws	  
in	  the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

	   Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  (e.g.	  only	  
data	  presented	  on	  a	  
comparison	  with	  
an	  instrument	  that	  
measures	  another	  
construct)	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  –	  

Were	  design	  and	   Statistical	   Assumable	  that	   Statistical	  methods	   Statistical	  



statistical	  
methods	  
adequate	  for	  the	  
hypotheses	  to	  be	  
tested?	  	  

methods	  applied	  
appropriate	  
	  
	  

statistical	  
methods	  were	  
appropriate,	  e.g.	  
Pearson	  
correlations	  
applied,	  but	  
distribution	  of	  
scores	  or	  mean	  
(SD)	  not	  
presented	  	  

applied	  NOT	  
optimal-‐	  
correlation	  
coefficients	  would	  
be	  more	  
appropriate	  	  

methods	  applied	  
NOT	  appropriate	  	  
	  
	  	  

	  
Jerre/	  Scan	  J	  Med	  Sci	  Sports	  /2001	  
STEP1:	  Evaluated	  measurement	  properties	  in	  the	  article	  

Check	  if	  present	   Property	   Location	  
	   Reliability	   Box	  A	  
	   Agreement/Measurement	  Error	   Box	  B	  
✔	   Hypothesis	  Testing	  /	  Construct	  

validity	  	  
Box	  C	  

	   Criterion/Predictive	  Validity	   Box	  D	  
	   Responsiveness	   Box	  E	  
	  
Step	  2.	  Determining	  if	  a	  study	  meets	  the	  standards	  for	  good	  methodological	  quality	  
C.	  Hypothesis	  Testing	  /	  Construct	  Validity	  n=	  275	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  
missing	  items	  
given?	  
none	  
	  
	  

Percentage	  of	  
missing	  items	  
described	  	  
	  
	  

Percentage	  of	  
missing	  items	  
NOT	  described	  
	  
	  
	  
	  	  

NA	   NA	  

Was	  there	  a	  
description	  of	  
how	  missing	  
items	  were	  
handled?	  	  	  

Described	  how	  
missing	  items	  
were	  handled-‐	  all	  
in	  final	  analysis	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  items	  
were	  handled	  	  

Not	  clear	  how	  
missing	  items	  were	  
handled	  	  

	  

Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  
	  

Adequate	  sample	  
size	  (≥100	  per	  
analysis)	  	  

Good	  sample	  size	  
(50-‐99	  per	  
analysis)	  	  
	  

Moderate	  sample	  
size	  (30-‐49	  per	  
analysis)	  	  

Small	  sample	  
size	  (<30	  per	  
analysis)	  	  

Were	  hypotheses	  
regarding	  
correlations	  or	  
mean	  differences	  
formulated	  a	  
priori	  (i.e.	  before	  
data	  collection)?	  	  

hypotheses	  
formulated	  a	  
priori	  	  
	  
	  

Minimal	  number	  
of	  hypotheses	  
formulate	  a	  
priori	  	  

Hypotheses	  vague	  
or	  not	  formulated	  
but	  possible	  to	  
deduce	  what	  was	  
expected	  	  

Unclear	  what	  
was	  expected	  	  

Was	  the	  expected	  
direction	  of	  
correlations	  or	  
mean	  differences	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  NOT	  

	   	  



included	  in	  the	  
hypotheses?	  	  

stated-‐	  	   stated	  –	  	  

Was	  the	  expected	  
absolute	  or	  
relative	  
magnitude	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  	  
	  

	   	  

for	  convergent	  
validity:	  Was	  an	  
adequate	  
description	  
provided	  of	  the	  
comparator	  
instrument(s)?	  	  

Adequate	  
description	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Adequate	  
description	  of	  
most	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Poor	  description	  of	  
the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

NO	  description	  
of	  the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

for	  convergent	  
validity:	  Were	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
adequately	  
described?	  	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  in	  a	  
population	  
similar	  to	  the	  
study	  population-‐	  	  
	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
but	  not	  sure	  if	  
these	  apply	  to	  
the	  study	  
population	  	  

Some	  information	  
on	  measurement	  
properties	  (or	  a	  
reference	  to	  a	  study	  
on	  measurement	  
properties)	  of	  the	  
comparator	  
instrument(s)	  in	  
any	  study	  
population	  	  

No	  information	  
on	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  	  
	  

Were	  there	  any	  
important	  flaws	  
in	  the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

	   Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  (e.g.	  only	  
data	  presented	  on	  a	  
comparison	  with	  
an	  instrument	  that	  
measures	  another	  
construct)	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  –	  

Were	  design	  and	  
statistical	  
methods	  
adequate	  for	  the	  
hypotheses	  to	  be	  
tested?	  	  

Statistical	  
methods	  applied	  
appropriate	  
	  
	  

Assumable	  that	  
statistical	  
methods	  were	  
appropriate,	  e.g.	  
Pearson	  
correlations	  
applied,	  but	  
distribution	  of	  
scores	  or	  mean	  
(SD)	  not	  
presented	  	  

Statistical	  methods	  
applied	  NOT	  
optimal-‐	  
correlation	  
coefficients	  would	  
be	  more	  
appropriate	  	  

Statistical	  
methods	  applied	  
NOT	  appropriate	  	  
	  
	  	  

	  
	  
Vandermeulen/Physother	  Can/1995	  
STEP1:	  Evaluated	  measurement	  properties	  in	  the	  article	  

Check	  if	  present	   Property	   Location	  
✔	   Reliability	   Box	  A	  



	   Agreement/Measurement	  Error	   Box	  B	  
✔	   Hypothesis	  Testing	  /	  

Construct	  validity	  	  
Box	  C	  

	   Criterion/Predictive	  Validity	   Box	  D	  
	   Responsiveness	   Box	  E	  
	  
Step	  2.	  Determining	  if	  a	  study	  meets	  the	  standards	  for	  good	  methodological	  quality	  
A.	  Reliability	  	  n=46	  	  
Design	  requirements	   Excellent	   Good	   Fair	   Poor	  
Was	  the	  percentage	  of	  missing	  
subjects	  given?	  	  
none	  
	  

Percentage	  of	  
missing	  
subjects	  
described	  	  

Percentage	  of	  
missing	  
subjects	  NOT	  
described	  	  

	   	  

Was	  there	  a	  description	  of	  
how	  missing	  subjects	  were	  
handled?	  	  
none	  

Described	  how	  
missing	  
subjects	  were	  
handled	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  
subjects	  were	  
handled	  	  

Not	  clear	  how	  
missing	  
subjects	  were	  
handled	  	  

	  

Was	  the	  sample	  size	  included	  
in	  the	  analysis	  adequate?	  	  

Adequate	  
sample	  size	  
(≥100)	  	  

Good	  sample	  
size	  (50-‐99)	  	  

Moderate	  
sample	  size	  
(30-‐49)	  	  

Small	  sample	  
size	  (<30)	  	  

Were	  at	  least	  two	  
measurements	  available?	  	  
Intra	  and	  inter	  intra	  only	  

At	  least	  two	  
measurements	  	  

	   	   Only	  one	  
measurement	  	  

Were	  the	  administrations	  
independent?	  	  Intra	  

Independent	  
measurements	  	  

Assumable	  
that	  the	  
measurement
s	  were	  
independent	  	  

Doubtful	  
whether	  the	  
measurements	  
were	  
independent	  	  

Measurements	  
NOT	  
independent	  	  

Was	  the	  time	  interval	  stated?	  	  
Intra	  

Time	  interval	  
stated	  	  

	   Time	  interval	  	  
NOT	  stated	  	  

	  

Were	  patients	  stable	  in	  the	  
interim	  period	  on	  the	  
construct	  to	  be	  measured?	  
Intra	  	  

Patients	  were	  
stable	  
(evidence	  
provided)	  	  

Assumable	  
that	  patients	  
were	  stable	  	  

Unclear	  if	  
patients	  were	  
stable	  	  

Patients	  were	  
NOT	  stable	  	  

Was	  the	  time	  interval	  
appropriate?	  	  
Intra	  

Time	  interval	  
appropriate	  	  
	  

	   Doubtful	  
whether	  time	  
interval	  was	  
appropriate	  	  

Time	  interval	  
NOT	  
appropriate	  	  

Were	  the	  test	  conditions	  
similar	  for	  both	  
measurements?	  e.g.	  type	  of	  
administration,	  environment,	  
instructions	  	  

Test	  
conditions	  
were	  similar	  
(evidence	  
provided)	  	  

Assumable	  
that	  test	  
conditions	  
were	  similar	  	  

Unclear	  if	  test	  
conditions	  
were	  similar	  	  

Test	  
conditions	  
were	  NOT	  
similar	  	  

Were	  there	  any	  important	  
flaws	  in	  the	  design	  or	  
methods	  of	  the	  study?	  	  
Intra	  

No	  other	  
important	  
methodologica
l	  flaws	  in	  the	  
design	  or	  
execution	  of	  
the	  study	  

	   Other	  minor	  
methodologica
l	  flaws	  in	  the	  
design	  or	  
execution	  of	  
the	  study	  	  

Other	  
important	  
methodologica
l	  flaws	  in	  the	  
design	  or	  
execution	  of	  
the	  study	  	  

for	  continuous	  scores:	  Was	  an	   ICC	  calculated	   ICC	  calculated	   Pearson	  or	   No	  ICC	  or	  



intraclass	  correlation	  
coefficient	  (ICC)	  calculated?	  	  

and	  model	  or	  
formula	  of	  the	  
ICC	  is	  
described	  	  

but	  model	  or	  
formula	  of	  the	  
ICC	  not	  
described	  or	  
not	  optimal.	  	  
Pearson	  or	  
Spearman	  
correlation	  
coefficient	  
calculated	  
with	  evidence	  
provided	  that	  
no	  systematic	  
change	  has	  
occurred	  	  

Spearman	  
correlation	  
coefficient	  
calculated	  
WITHOUT	  
evidence	  
provided	  that	  
no	  systematic	  
change	  has	  
occurred	  or	  
WITH	  
evidence	  that	  
systematic	  
change	  has	  
occurred	  	  

Pearson	  or	  
Spearman	  
correlations	  
calculated	  	  

For	  
dichotomous/nominal/ordina
l	  scores:	  Was	  kappa	  
calculated?	  	  

Kappa	  
calculated	  	  
	  

	   	   Only	  
percentage	  
agreement	  
calculated	  	  

for	  ordinal	  scores:	  Was	  a	  
weighted	  kappa	  calculated?	  	  

Weighted	  
Kappa	  
calculated	  	  

	   Unweighted	  
Kappa	  
calculated	  	  

Only	  
percentage	  
agreement	  
calculated	  –	  
actually	  TEM	  
calculated	  

for	  ordinal	  scores:	  Was	  the	  
weighting	  scheme	  described?	  
e.g.	  linear,	  quadratic	  	  

Weighting	  
scheme	  
described	  	  

Weighting	  
scheme	  NOT	  
described	  	  

With	  TEM-‐	  not	  
sure	  how	  to	  
answer	  this	  

	  

	  
C.	  Hypothesis	  Testing	  /	  Construct	  Validity	  n=	  46	  
Design	  
requirements	  

Excellent	   Good	   Fair	   Poor	  

Was	  the	  
percentage	  of	  
missing	  items	  
given?	  
none	  
	  
	  

Percentage	  of	  
missing	  items	  
described	  	  
	  
	  

Percentage	  of	  
missing	  items	  
NOT	  described	  
	  
	  
	  
	  	  

NA	   NA	  

Was	  there	  a	  
description	  of	  
how	  missing	  
items	  were	  
handled?	  	  	  

Described	  how	  
missing	  items	  
were	  handled-‐	  all	  
in	  final	  analysis	  	  

Not	  described	  
but	  it	  can	  be	  
deduced	  how	  
missing	  items	  
were	  handled	  	  

Not	  clear	  how	  
missing	  items	  were	  
handled	  	  

	  

Was	  the	  sample	  
size	  included	  in	  
the	  analysis	  
adequate?	  	  
	  

Adequate	  sample	  
size	  (≥100	  per	  
analysis)	  	  

Good	  sample	  size	  
(50-‐99	  per	  
analysis)	  	  
	  

Moderate	  sample	  
size	  (30-‐49	  per	  
analysis)	  	  

Small	  sample	  
size	  (<30	  per	  
analysis)	  	  

Were	  hypotheses	  
regarding	  
correlations	  or	  
mean	  differences	  
formulated	  a	  

hypotheses	  
formulated	  a	  
priori	  	  
	  
	  

Minimal	  number	  
of	  hypotheses	  
formulate	  a	  
priori	  	  

Hypotheses	  vague	  
or	  not	  formulated	  
but	  possible	  to	  
deduce	  what	  was	  
expected	  	  

Unclear	  what	  
was	  expected	  	  



priori	  (i.e.	  before	  
data	  collection)?	  	  
Was	  the	  expected	  
direction	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  
stated-‐	  	  

Expected	  
direction	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  –	  	  

	   	  

Was	  the	  expected	  
absolute	  or	  
relative	  
magnitude	  of	  
correlations	  or	  
mean	  differences	  
included	  in	  the	  
hypotheses?	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  stated	  	  

Expected	  
magnitude	  of	  the	  
correlations	  or	  
differences	  NOT	  
stated	  	  
	  

	   	  

for	  convergent	  
validity:	  Was	  an	  
adequate	  
description	  
provided	  of	  the	  
comparator	  
instrument(s)?	  	  

Adequate	  
description	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Adequate	  
description	  of	  
most	  of	  the	  
constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

Poor	  description	  of	  
the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

NO	  description	  
of	  the	  constructs	  
measured	  by	  the	  
comparator	  
instrument(s)	  	  

for	  convergent	  
validity:	  Were	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
adequately	  
described?	  	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  in	  a	  
population	  
similar	  to	  the	  
study	  population-‐	  	  
	  

Adequate	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  
but	  not	  sure	  if	  
these	  apply	  to	  
the	  study	  
population	  	  

Some	  information	  
on	  measurement	  
properties	  (or	  a	  
reference	  to	  a	  study	  
on	  measurement	  
properties)	  of	  the	  
comparator	  
instrument(s)	  in	  
any	  study	  
population	  	  

No	  information	  
on	  the	  
measurement	  
properties	  of	  the	  
comparator	  
instrument(s)	  	  
	  

Were	  there	  any	  
important	  flaws	  
in	  the	  design	  or	  
methods	  of	  the	  
study?	  	  

No	  other	  
important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  	  

	   Other	  minor	  
methodological	  
flaws	  in	  the	  design	  
or	  execution	  of	  the	  
study	  (e.g.	  only	  
data	  presented	  on	  a	  
comparison	  with	  
an	  instrument	  that	  
measures	  another	  
construct)	  

Other	  important	  
methodological	  
flaws	  in	  the	  
design	  or	  
execution	  of	  the	  
study	  –	  

Were	  design	  and	  
statistical	  
methods	  
adequate	  for	  the	  
hypotheses	  to	  be	  
tested?	  	  

Statistical	  
methods	  applied	  
appropriate	  
	  
	  

Assumable	  that	  
statistical	  
methods	  were	  
appropriate,	  e.g.	  
Pearson	  
correlations	  
applied,	  but	  
distribution	  of	  
scores	  or	  mean	  
(SD)	  not	  
presented	  	  

Statistical	  methods	  
applied	  NOT	  
optimal-‐	  
correlation	  
coefficients	  would	  
be	  more	  
appropriate	  	  

Statistical	  
methods	  applied	  
NOT	  appropriate	  	  
	  
	  	  



APPENDIX	  C	  
Knee	  Quality	  of	  Measurement	  Properties	  

	  
ICC=Intra	  Class	  Coefficient.	  MIC=Minimal	  Important	  Change.	  	  
SDC=Smallest	  Detectable	  Change.	  LoA=Limits	  of	  Agreement.	  	  
AUC=Area	  Under	  the	  receiver	  operating	  characteristics	  Curve.	  
Red	  type=	  authors	  comments	  and	  findings	  
Yellow	  highlight	  indicates	  the	  grade	  assigned	  to	  each	  measurement	  property	  
	  
Author/Journal/Year:	  Battaglia/Am	  J	  Sports/2007	  
Quality	  Criteria	  
Measurement	  
property	  

Positive	   Indeterminate	   Negative	  

Reliability	  
NOT	  TESTED	  

ICC/Weighted 
Kappa 
≥ 0.70 OR 
Pearson’s r 
≥0.80	  

neither 
ICC/weighted 
Kappa, nor 
Pearson’s r 
determined	  

ICC/Weighted 
Kappa 
< 0.70 OR 
Pearson’s r 
< 0.80	  

Agreement/	  
measurement	  error	  
NOT	  TESTED	  

MIC > SDC or MIC 
outside LoA	  

MIC not determined	   MIC ≤ SDC OR 
MIC 
equals or inside 
LoA	  

Hypothesis	  
testing/Construct	  
validity	  
Significant	  
association	  >90	  LSI	  
and	  <5mm	  
translation	  on	  KT	  
1000	  

Correlation with an 
instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
AND 
correlation with 
related 
constructs is higher 
than with unrelated 
constructs	  

Solely correlations 
determined with 
unrelated constructs	  

Correlation with an 
instrument 
measuring 
the same construct 
< 
0.50 OR < 75% of 
the results are in 
accordance with the 
hypotheses OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

Criterion/Predictive	  
validity	  
NOT	  TESTED	  

Convincing 
arguments 
that gold standard is 
“gold” AND 
correlation with 
gold standard ≥0.70 

No convincing 
arguments that gold 
standard is “gold” 
OR 
doubtful design or 
method	  

Correlation with 
gold 
standard <0.70, 
despite adequate 
design and method 

Responsiveness	  
NOT	  TESTED	  

Correlation with an 
Instrument 
measuring 

Solely correlations 
determined with 
unrelated constructs	  

=< 75% of the 
results are in 
accordance with 



the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
OR AUC ≥ 
0.70 AND 
correlation with 
related constructs 
is higher than with 
unrelated constructs	  

the hypotheses OR 
AUC < 0.70 OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

COMMENTS:	  	  90%	  injured	  playing	  sports	  
	  
Author/Journal/Year:	  Bjorklund/Knee	  Surg	  Sports	  Traumatol/2006	  
Quality	  Criteria	  
Measurement	  
property	  

Positive	   Indeterminate	   negative	  

Reliability	  
Therapist	  inter-‐
rater	  kappa	  tests	  6	  
(0.78),7	  (0.75)	  are	  
higher	  
Tests 4 (0.64) and 8 
(0.69) are lower 
Intrarater for tests 1-
8. 	  

ICC/Weighted 
Kappa 
≥ 0.70 OR 
Pearson’s r 
≥0.80 
10 hop and 5 rep 
vertical	  

neither 
ICC/weighted 
Kappa, nor 
Pearson’s r 
determined	  

ICC/Weighted 
Kappa 
< 0.70 OR 
Pearson’s r 
< 0.80 
single leg squat, 
crossover hop	  

Agreement/	  
measurement	  error	  
NOT	  TESTED	  

MIC > SDC or MIC 
outside LoA	  

MIC not determined	   MIC ≤ SDC OR 
MIC 
equals or inside 
LoA	  

Hypothesis	  
testing/Construct	  
validity	  
Test	  3	  single	  leg	  
squat;	  Test	  6	  10	  
hops	  for	  distance;	  
Test	  7-‐	  5	  rep	  
vertical	  leap;	  test	  8	  
crossover	  hop	  but	  
all	  with	  different	  
methods	  than	  the	  
usual.	  All	  with	  
Spearman’s	  rho	  
below	  0.70	  for	  
isokinetic	  quad	  

Correlation with an 
instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
AND 
correlation with 
related 
constructs is higher 
than with unrelated 
constructs	  

Solely correlations 
determined with 
unrelated constructs	  

Correlation with an 
instrument 
measuring 
the same construct 
< 
0.50 OR < 75% of 
the results are in 
accordance with the 
hypotheses OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 



torque	  at	  120	  and	  
180	  
degress/second.	  
Criterion/Predictive	  
validity	  
	  

Convincing 
arguments 
that gold standard is 
“gold” AND 
correlation with 
gold standard ≥0.70 

	   Correlation with 
gold 
standard <0.70, 
despite adequate 
design and method 

Responsiveness	  
NOT	  TESTED	  

Correlation with an 
Instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
OR AUC ≥ 
0.70 AND 
correlation with 
related constructs 
is higher than with 
unrelated constructs	  

Solely correlations 
determined with 
unrelated constructs 
	  

=< 75% of the 
results are in 
accordance with 
the hypotheses OR 
AUC < 0.70 OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

COMMENTS:	  	  1st	  in	  a	  series	  of	  2	  by	  the	  same	  author	  
	  
Author/Journal/Year:	  Bjorklund/Knee	  Surg	  Sports	  Traumatol/2009	  
Quality	  Criteria	  
Measurement	  
property	  

Positive	   Indeterminate	   negative	  

Reliability	  
NOT	  TESTED	  

ICC/Weighted 
Kappa 
≥ 0.70 OR 
Pearson’s r 
≥0.80	  

neither 
ICC/weighted 
Kappa, nor 
Pearson’s r 
determined	  

ICC/Weighted 
Kappa 
< 0.70 OR 
Pearson’s r 
< 0.80	  

Agreement/	  
measurement	  error	  
NOT	  TESTED	  

MIC > SDC or MIC 
outside LoA	  

MIC not determined	   MIC ≤ SDC OR 
MIC 
equals or inside 
LoA	  

Hypothesis	  
testing/Construct	  
validity	  
Tested	  vs	  healthy	  
leg.	  All	  8	  tests	  
whether	  assessed	  
by	  patient	  or	  

Correlation with an 
instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 

Solely correlations 
determined with 
unrelated constructs	  

Correlation with an 
instrument 
measuring 
the same construct 
< 
0.50 OR < 75% of 
the results are in 



therapist	  were	  
different	  between	  
legs	  at	  both	  4	  and	  8	  
months	  post-‐op	  

are in accordance 
with the hypotheses 
AND 
correlation with 
related 
constructs is higher 
than with unrelated 
constructs	  

accordance with the 
hypotheses OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

Criterion/Predictive	  
validity	  
Did	  not	  examine	  
individual	  tests	  
with	  IKDC	  	  

Convincing 
arguments 
that gold standard is 
“gold” AND 
correlation with 
gold standard ≥0.70 

No convincing 
arguments that gold 
standard is “gold” 
OR 
doubtful design or 
method	  

Correlation with 
gold 
standard <0.70, 
despite adequate 
design and method 

Responsiveness	  
Measured	  by	  effect	  
size	  and	  
standardized	  
response	  mean	  of	  
measurements	  at	  4	  
vs	  8	  months.	  See	  
article-‐	  many	  effect	  
sizes	  calculated-‐	  
TAK	  were	  all	  above	  
0.70	  

Correlation with an 
Instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
OR AUC ≥ 
0.70 AND 
correlation with 
related constructs 
is higher than with 
unrelated constructs	  

Solely correlations 
determined with 
unrelated constructs	  

=< 75% of the 
results are in 
accordance with 
the hypotheses OR 
AUC < 0.70 OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

COMMENTS:	  	  No	  patients	  were	  top	  level	  athletes,	  but	  on	  a	  scale	  from	  1-‐5	  (where	  5	  
represents	  top	  level):	  70%	  were	  on	  level	  4	  and	  30%	  level	  3	  of	  the	  scale-‐	  personal	  
communication	  with	  author	  on	  Dec	  2,	  2013	  
	  
Author/Journal/Year:	  Carter/Br	  J	  Sports	  Med/	  1997	  
Quality	  Criteria	  
Measurement	  
property	  

Positive	   Indeterminate	   negative	  

Reliability	  
NOT	  TESTED	  

ICC/Weighted 
Kappa 
≥ 0.70 OR 
Pearson’s r 
≥0.80	  

neither 
ICC/weighted 
Kappa, nor 
Pearson’s r 
determined	  

ICC/Weighted 
Kappa 
< 0.70 OR 
Pearson’s r 
< 0.80	  

Agreement/	  
measurement	  error	  
NOT	  TESTED	  

MIC > SDC or MIC 
outside LoA	  

MIC not determined	   MIC ≤ SDC OR 
MIC 
equals or inside 
LoA	  



Hypothesis	  
testing/Construct	  
validity	  
Correlation	  
between	  single	  hop	  
and	  isokinetic	  quad	  
strength	  at	  60	  
deg/sec	  after	  rehab-‐	  
No	  corr.	  with	  
hamstring	  strength.	  	  
Figure	  8	  not	  
correlated	  with	  
either	  quad	  or	  ham	  
strength	  after	  rehab	  
	  

Correlation with an 
instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
AND 
correlation with 
related 
constructs is higher 
than with unrelated 
constructs- 
Quadriceps	  

Solely correlations 
determined with 
unrelated constructs	  

Correlation with an 
instrument 
measuring 
the same construct 
< 
0.50 OR < 75% of 
the results are in 
accordance with the 
hypotheses OR 
correlation with 
related constructs is 
lower than with 
unrelated 
constructs- 
Hamstring 

Criterion/Predictive	  
validity	  
NOT	  TESTED	  

Convincing 
arguments 
that gold standard is 
“gold” AND 
correlation with 
gold standard ≥0.70 

No convincing 
arguments that gold 
standard is “gold” 
OR 
doubtful design or 
method	  

Correlation with 
gold 
standard <0.70, 
despite adequate 
design and method 

Responsiveness	  
Figure	  8	  and	  single	  
hop	  changed	  
significantly	  post	  
rehab	  but	  their	  
hypothesis	  that	  
change	  in	  JPS	  with	  
rehab	  would	  be	  
correlated	  to	  a	  
change	  in	  function	  
as	  measured	  by	  hop	  
and	  8	  run	  was	  false-‐	  
no	  change	  in	  JPS	  
was	  found	  
	  

Correlation with an 
Instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
OR AUC ≥ 
0.70 AND 
correlation with 
related constructs 
is higher than with 
unrelated constructs	  

Solely correlations 
determined with 
unrelated constructs	  

=< 75% of the 
results are in 
accordance with 
the hypotheses OR 
AUC < 0.70 OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

COMMENTS	  
	  
	  
Author/Journal/Year:	  Crossley/Journal	  of	  Orthopedic	  Research/2007	  
Quality	  Criteria	  
Measurement	  
property	  

Positive	   Indeterminate	   negative	  

Reliability-‐	  Intra	  
only	  

Hop for distance  
(ICC=.94) and 6 

neither 
ICC/weighted 

Heel rise test 
(ICC=.57)	  



	   meter hop 
(ICC=.85)	  

Kappa, nor 
Pearson’s r 
determined	  

Agreement/	  
measurement	  error	  
NOT	  TESTED	  

MIC > SDC or MIC 
outside LoA	  

MIC not determined	   MIC ≤ SDC OR 
MIC 
equals or inside 
LoA	  

Hypothesis	  
testing/Construct	  
validity	  
NOT	  TESTED	  

Correlation with an 
instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
AND 
correlation with 
related 
constructs is higher 
than with unrelated 
constructs	  

Solely correlations 
determined with 
unrelated constructs	  

Correlation with an 
instrument 
measuring 
the same construct 
< 
0.50 OR < 75% of 
the results are in 
accordance with the 
hypotheses OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

Criterion/Predictive	  
validity	  
Hop	  for	  distance	  
doesn’t	  predict	  an	  
increase	  in	  self-‐
reported	  function.	  
Hop	  for	  distance	  
and	  6m	  hop	  don’t	  
predict	  an	  increase	  
in	  self-‐reported	  
symptoms	  of	  usual	  
and	  worst	  pain.	  
	  

Convincing 
arguments 
that gold standard is 
“gold” AND 
correlation with 
gold standard ≥0.70 

No convincing 
arguments that gold 
standard is “gold” 
OR 
doubtful design or 
method	  

Correlation with 
gold 
standard <0.70, 
despite adequate 
design and method 

Responsiveness	  
NOT	  TESTED	  

Correlation with an 
Instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
OR AUC ≥ 
0.70 AND 

Solely correlations 
determined with 
unrelated constructs	  

=< 75% of the 
results are in 
accordance with 
the hypotheses OR 
AUC < 0.70 OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 



correlation with 
related constructs 
is higher than with 
unrelated constructs	  

COMMENTS:	  	  	  
	  
	  
Author/Journal/Year:	  Eastlack/MSSE/1999	  
Quality	  Criteria	  
Measurement	  
property	  

Positive	   Indeterminate	   negative	  

Reliability	  
NOT	  TESTED	  

ICC/Weighted 
Kappa 
≥ 0.70 OR 
Pearson’s r 
≥0.80	  

neither 
ICC/weighted 
Kappa, nor 
Pearson’s r 
determined	  

ICC/Weighted 
Kappa 
< 0.70 OR 
Pearson’s r 
< 0.80	  

Agreement/	  
measurement	  error	  
NOT	  TESTED	  

MIC > SDC or MIC 
outside LoA	  

MIC not determined	   MIC ≤ SDC OR 
MIC 
equals or inside 
LoA	  

Hypothesis	  
testing/Construct	  
validity	  
Pearson	  product	  to	  
determine	  
correlation	  with	  
laxity	  

Correlation with an 
instrument 
measuring 
the same construct ≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
AND 
correlation with 
related 
constructs is higher 
than with unrelated 
constructs	  

Solely correlations 
determined with 
unrelated constructs	  

Correlation with an 
instrument 
measuring 
the same construct 
< 
0.50 OR < 75% of 
the results are in 
accordance with the 
hypotheses OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 
No correlation of 
hop tests with laxity 

Criterion/Predictive	  
validity	  
Multiple	  regression	  
to	  determine	  the	  
ability	  of	  variables	  
to	  predict	  a	  
coper/noncoper.	  
Crossover	  hop	  was	  
one	  of	  4	  variables	  
that	  predicted	  coper	  
vs	  non-‐coper.	  

Convincing 
arguments 
that gold standard is 
“gold” AND 
correlation with 
gold standard ≥0.70 
Crossover hop 

No convincing 
arguments that gold 
standard is “gold” 
OR 
doubtful design or 
method	  

Correlation with 
gold 
standard <0.70, 
despite adequate 
design and method 
All other hop tests 



Discriminant	  
analysis	  showed	  the	  
final	  multiple	  
regression	  equation	  
that	  included	  global	  
rating,	  KOS	  Sport,	  
Quadriceps	  Index,	  
and	  crossover	  hop	  
has	  SN	  97	  SP	  92	  for	  
predicting	  copers	  
and	  noncopers	  
Responsiveness	  
NOT	  TESTED	  

Correlation with an 
Instrument 
measuring 
the same construct ≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
OR AUC ≥ 
0.70 AND 
correlation with 
related constructs 
is higher than with 
unrelated constructs	  

Solely correlations 
determined with 
unrelated constructs	  

=< 75% of the 
results are in 
accordance with 
the hypotheses OR 
AUC < 0.70 OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

COMMENTS:	  	  	  
	  
Author/Journal/Year:	  Gauffin/Int	  J	  Sports	  Med/1990	  
Quality	  Criteria	  
Measurement	  
property	  

Positive	   Indeterminate	   negative	  

Reliability	  
NOT	  TESTED	  

ICC/Weighted 
Kappa 
≥ 0.70 OR 
Pearson’s r 
≥0.80	  

neither 
ICC/weighted 
Kappa, nor 
Pearson’s r 
determined	  

ICC/Weighted 
Kappa 
< 0.70 OR 
Pearson’s r 
< 0.80	  

Agreement/	  
measurement	  error	  
NOT	  TESTED	  

MIC > SDC or MIC 
outside LoA	  

MIC not determined	   MIC ≤ SDC OR 
MIC 
equals or inside 
LoA	  

Hypothesis	  
testing/Construct	  
validity	  
There	  was	  a	  
difference	  in	  1	  leg	  
hop	  between	  

Correlation with an 
instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 

Solely correlations 
determined with 
unrelated constructs	  

Correlation with an 
instrument 
measuring 
the same construct 
< 
0.50 OR < 75% of 



injured	  and	  non-‐
injured	  leg	  but	  with	  
no	  correlation	  with	  
quadriceps	  or	  
hamstrings	  peak	  
muscle	  torque	  
(strength)	  

75% of the results 
are in accordance 
with the hypotheses 
AND 
correlation with 
related 
constructs is higher 
than with unrelated 
constructs- 
Descriminant	  

the results are in 
accordance with the 
hypotheses OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 
Convergent 

Criterion/Predictive	  
validity	  
NOT	  TESTED	  

Convincing 
arguments 
that gold standard is 
“gold” AND 
correlation with 
gold standard ≥0.70 

No convincing 
arguments that gold 
standard is “gold” 
OR 
doubtful design or 
method	  

Correlation with 
gold 
standard <0.70, 
despite adequate 
design and method 

Responsiveness	  
NOT	  TESTED	  

Correlation with an 
Instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
OR AUC ≥ 
0.70 AND 
correlation with 
related constructs 
is higher than with 
unrelated constructs	  

Solely correlations 
determined with 
unrelated constructs	  

=< 75% of the 
results are in 
accordance with 
the hypotheses OR 
AUC < 0.70 OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

COMMENTS:	  	  	  
	  
Author/Journal/Year:	  Holm/Clin	  J	  Sport	  Medicine/2004	  
Quality	  Criteria	  
Measurement	  
property	  

Positive	   Indeterminate	   negative	  

Reliability	  
NOT	  TESTED	  

ICC/Weighted 
Kappa 
≥ 0.70 OR 
Pearson’s r 
≥0.80	  

neither 
ICC/weighted 
Kappa, nor 
Pearson’s r 
determined	  

ICC/Weighted 
Kappa 
< 0.70 OR 
Pearson’s r 
< 0.80	  

Agreement/	  
measurement	  error	  
NOT	  TESTED	  

MIC > SDC or MIC 
outside LoA	  

MIC not determined	   MIC ≤ SDC OR 
MIC 
equals or inside 
LoA	  



Hypothesis	  
testing/Construct	  
validity	  
NOT	  TESTED	  

Correlation with an 
instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
AND 
correlation with 
related 
constructs is higher 
than with unrelated 
constructs	  

Solely correlations 
determined with 
unrelated constructs	  

Correlation with an 
instrument 
measuring 
the same construct 
< 
0.50 OR < 75% of 
the results are in 
accordance with the 
hypotheses OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

Criterion/Predictive	  
validity	  
NOT	  TESTED	  

Convincing 
arguments 
that gold standard is 
“gold” AND 
correlation with 
gold standard ≥0.70 

No convincing 
arguments that gold 
standard is “gold” 
OR 
doubtful design or 
method	  

Correlation with 
gold 
standard <0.70, 
despite adequate 
design and method 

Responsiveness	  
No	  statistically	  
significant	  change	  
in	  hop,	  triple	  jump,	  
or	  stair	  hop	  tests	  
with	  an	  ACL	  
prevention	  program	  

Correlation with an 
Instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
OR AUC ≥ 
0.70 AND 
correlation with 
related constructs 
is higher than with 
unrelated constructs	  

Solely correlations 
determined with 
unrelated constructs	  

=< 75% of the 
results are in 
accordance with 
the hypotheses OR 
AUC < 0.70 OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

Predictive	  validity	   	   	   	  
COMMENTS:	  	  Internal	  responsiveness	  
	  
Author/Journal/Year:	  Hurd/Am	  J	  Sports	  Med/2008	  
Quality	  Criteria	  
Measurement	  
property	  

Positive	   Indeterminate	   negative	  

Reliability	  
NOT	  TESTED	  

ICC/Weighted 
Kappa 
≥ 0.70 OR 

neither 
ICC/weighted 
Kappa, nor 

ICC/Weighted 
Kappa 
< 0.70 OR 



Pearson’s r 
≥0.80	  

Pearson’s r 
determined	  

Pearson’s r 
< 0.80	  

Agreement/	  
measurement	  error	  
NOT	  TESTED	  

MIC > SDC or MIC 
outside LoA	  

MIC not determined	   MIC ≤ SDC OR 
MIC 
equals or inside 
LoA	  

Hypothesis	  
testing/Construct	  
validity	  
	  

Correlation with an 
instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
AND 
correlation with 
related 
constructs is higher 
than with unrelated 
constructs	  

Solely correlations 
determined with 
unrelated constructs	  

Correlation with an 
instrument 
measuring 
the same construct 
< 
0.50 OR < 75% of 
the results are in 
accordance with the 
hypotheses OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

Criterion/Predictive	  
validity	  
Timed	  6	  m	  hop	  is	  a	  
significant	  predictor	  
of	  self-‐rated	  global	  
function	  and	  KOS-‐
ADLS.	  Single	  hop,	  
crossover	  hop,	  
triple	  hop	  not	  
predictive	  

Convincing 
arguments 
that gold standard is 
“gold” AND 
correlation with 
gold standard ≥0.70 

No convincing 
arguments that gold 
standard is “gold” 
OR 
doubtful design or 
method	  

Correlation with 
gold 
standard <0.70, 
despite adequate 
design and method 

Responsiveness	  
NOT	  TESTED	  

Correlation with an 
Instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
OR AUC ≥ 
0.70 AND 
correlation with 
related constructs 
is higher than with 
unrelated constructs	  

Solely correlations 
determined with 
unrelated constructs	  

=< 75% of the 
results are in 
accordance with 
the hypotheses OR 
AUC < 0.70 OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 



COMMENTS:	  	  examines	  Criterion/Predictive	  validity	  
	  
Author/Journal/Year:	  Koutras/Int	  J	  Sports	  Med	  2009	  
Quality	  Criteria	  
Measurement	  
property	  

Positive	   Indeterminate	   negative	  

Reliability	  
NOT	  TESTED	  

ICC/Weighted 
Kappa 
≥ 0.70 OR 
Pearson’s r 
≥0.80	  

neither 
ICC/weighted 
Kappa, nor 
Pearson’s r 
determined	  

ICC/Weighted 
Kappa 
< 0.70 OR 
Pearson’s r 
< 0.80	  

Agreement/	  
measurement	  error	  
NOT	  TESTED	  

MIC > SDC or MIC 
outside LoA	  

MIC not determined	   MIC ≤ SDC OR 
MIC 
equals or inside 
LoA	  

Hypothesis	  
testing/Construct	  
validity	  
NOT	  TESTED	  

Correlation with an 
instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
AND 
correlation with 
related 
constructs is higher 
than with unrelated 
constructs	  

Solely correlations 
determined with 
unrelated constructs	  

Correlation with an 
instrument 
measuring 
the same construct 
< 
0.50 OR < 75% of 
the results are in 
accordance with the 
hypotheses OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

Criterion/Predictive	  
validity	  
NOT	  TESTED	  

Convincing 
arguments 
that gold standard is 
“gold” AND 
correlation with 
gold standard ≥0.70 

No convincing 
arguments that gold 
standard is “gold” 
OR 
doubtful design or 
method	  

Correlation with 
gold 
standard <0.70, 
despite adequate 
design and method 

Responsiveness	  
Single	  hop,	  triple	  
jump,	  and	  vertical	  
jump	  significantly	  
improved	  with	  
rehab	  (regardless	  of	  
what	  type)	  between	  
the	  2nd	  and	  5th	  week	  
in	  the	  healthy	  leg	  of	  
those	  with	  partial	  

Correlation with an 
Instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
OR AUC ≥ 

Solely correlations 
determined with 
unrelated constructs	  

=< 75% of the 
results are in 
accordance with 
the hypotheses OR 
AUC < 0.70 OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 



meniscectomy	   0.70 AND 
correlation with 
related constructs 
is higher than with 
unrelated constructs	  

COMMENTS:	  	  	  
	  
	  
	  
Author/Journal/Year:	  Myer/JOSPT/2011	  	  
Quality	  Criteria	  
Measurement	  
property	  

Positive	   Indeterminate	   negative	  

Reliability	  
NOT	  TESTED	  

ICC/Weighted 
Kappa 
≥ 0.70 OR 
Pearson’s r 
≥0.80	  

neither 
ICC/weighted 
Kappa, nor 
Pearson’s r 
determined	  

ICC/Weighted 
Kappa 
< 0.70 OR 
Pearson’s r 
< 0.80	  

Agreement/	  
measurement	  error	  
NOT	  TESTED	  

MIC > SDC or MIC 
outside LoA	  

MIC not determined	   MIC ≤ SDC OR 
MIC 
equals or inside 
LoA	  

Hypothesis	  
testing/Construct	  
validity	  
LSI	  for	  Single	  hop,	  
triple	  hop,	  and,	  
crossover	  hop	  are	  
all	  different	  in	  ACL	  
repaired	  vs	  healthy	  
controls.	  

Correlation with an 
instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
AND 
correlation with 
related 
constructs is higher 
than with unrelated 
constructs	  

Solely correlations 
determined with 
unrelated constructs	  

Correlation with an 
instrument 
measuring 
the same construct 
< 
0.50 OR < 75% of 
the results are in 
accordance with the 
hypotheses OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

Criterion/Predictive	  
validity	  
NOT	  TESTED	  
	  

Convincing 
arguments 
that gold standard is 
“gold” AND 
correlation with 
gold standard ≥0.70 

No convincing 
arguments that gold 
standard is “gold” 
OR 
doubtful design or 
method	  

Correlation with 
gold 
standard <0.70, 
despite adequate 
design and method 

Responsiveness	  
NOT	  TESTED	  

Correlation with an 
Instrument 
measuring 

Solely correlations 
determined with 
unrelated constructs	  

=< 75% of the 
results are in 
accordance with 



the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
OR AUC ≥ 
0.70 AND 
correlation with 
related constructs 
is higher than with 
unrelated constructs	  

the hypotheses OR 
AUC < 0.70 OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

Predictive	  validity	   NO	   	   	  
COMMENTS:	  	  timed	  6	  m	  hop	  and	  all	  tests	  that	  use	  2	  legs	  show	  no	  difference	  in	  the	  2	  
groups.	  Discriminant	  validity.	  
	  
Author/Journal/Year:	  Nagano/the	  Open	  Sports	  Medicine	  Journal/2010	  
Quality	  Criteria	  
Measurement	  
property	  

Positive	   Indeterminate	   negative	  

Reliability	  
YBT	  Intraclass	  
correlations	  Ant	  
.78;	  postmed	  .76;	  
postlat	  .71;	  
composite	  .76	  

ICC/Weighted 
Kappa 
≥ 0.70 OR 
Pearson’s r 
≥0.80	  

neither 
ICC/weighted 
Kappa, nor 
Pearson’s r 
determined	  

ICC/Weighted 
Kappa 
< 0.70 OR 
Pearson’s r 
< 0.80	  

Agreement/	  
measurement	  error	  
NOT	  TESTED	  

MIC > SDC or MIC 
outside LoA	  

MIC not determined	   MIC ≤ SDC OR 
MIC 
equals or inside 
LoA	  

Hypothesis	  
testing/Construct	  
validity	  
NOT	  TESTED	  

Correlation with an 
instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
AND 
correlation with 
related 
constructs is higher 
than with unrelated 
constructs	  

Solely correlations 
determined with 
unrelated constructs	  

Correlation with an 
instrument 
measuring 
the same construct 
< 
0.50 OR < 75% of 
the results are in 
accordance with the 
hypotheses OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

Criterion/Predictive	   Convincing No convincing Correlation with 



validity	  
Alone	  YBT	  anterior	  
has	  moderate	  
correlation	  with	  
peak	  knee	  flexion	  
angle.	  
As	  part	  of	  a	  model	  
of	  4	  tests,	  YBT	  ant	  
predicts	  29%	  of	  the	  
variance	  of	  peak	  
knee	  flexion	  angle	  
	  

arguments 
that gold standard is 
“gold” AND 
correlation with 
gold standard ≥0.70 

arguments that gold 
standard is “gold” 
OR 
doubtful design or 
method- for peak 
knee flexion	  

gold 
standard <0.70, 
despite adequate 
design and method- 
for peak knee 
valgus 

Responsiveness	  
NOT	  TESTED	  

Correlation with an 
Instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
OR AUC ≥ 
0.70 AND 
correlation with 
related constructs 
is higher than with 
unrelated constructs	  

Solely correlations 
determined with 
unrelated constructs	  

=< 75% of the 
results are in 
accordance with 
the hypotheses OR 
AUC < 0.70 OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

COMMENTS:	  	  	  
	  
	  
Author/Journal/Year:	  Noyes/Am	  J	  Sports	  Med/1991	  
Quality	  Criteria	  
Measurement	  
property	  

Positive	   Indeterminate	   negative	  

Reliability	  
NOT	  TESTED	  

ICC/Weighted 
Kappa 
≥ 0.70 OR 
Pearson’s r 
≥0.80	  

neither 
ICC/weighted 
Kappa, nor 
Pearson’s r 
determined	  

ICC/Weighted 
Kappa 
< 0.70 OR 
Pearson’s r 
< 0.80	  

Agreement/	  
measurement	  error	  
NOT	  TESTED	  

MIC > SDC or MIC 
outside LoA	  

MIC not determined	   MIC ≤ SDC OR 
MIC 
equals or inside 
LoA	  

Hypothesis	  
testing/Construct	  
validity	  

Correlation with an 
instrument 
measuring 

Solely correlations 
determined with 
unrelated constructs	  

Correlation with an 
instrument 
measuring 



Multiple	  linear	  
regressions	  showed	  
only	  1	  relationship	  
was	  found:	  single	  
hop	  symmetry	  with	  
self-‐report	  of	  full	  
giving	  way	  with	  a	  
correlation	  of	  0.28	  

the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
AND 
correlation with 
related 
constructs is higher 
than with unrelated 
constructs	  

the same construct 
< 
0.50 OR < 75% of 
the results are in 
accordance with the 
hypotheses OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

Criterion/Predictive	  
validity	  
Single	  hop-‐	  SN52;SP	  
97;LR+17.3	  
Timed	  hop-‐	  
SN49;SP92;LR+6.13	  
abnormal	  limb	  
symmetry	  in	  an	  ACL	  
deficient	  knee	  (SN)	  

Convincing 
arguments 
that gold standard is 
“gold” AND 
correlation with 
gold standard ≥0.70 

No convincing 
arguments that gold 
standard is “gold” 
OR 
doubtful design or 
method	  

Correlation with 
gold 
standard <0.70, 
despite adequate 
design and method 

Responsiveness	  
NOT	  TESTED	  

Correlation with an 
Instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
OR AUC ≥ 
0.70 AND 
correlation with 
related constructs 
is higher than with 
unrelated constructs	  

Solely correlations 
determined with 
unrelated constructs	  

=< 75% of the 
results are in 
accordance with 
the hypotheses OR 
AUC < 0.70 OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

COMMENTS:	  	  this	  is	  an	  oft-‐cited	  article	  
	  
Author/Journal/Year:	  Purdam/PT	  in	  Sport/2003	  
Quality	  Criteria	  
Measurement	  
property	  

Positive	   Indeterminate	   negative	  

Reliability	  
They	  tested	  
whether	  pain	  rating	  	  
(an	  indicator	  of	  

ICC/Weighted 
Kappa 
≥ 0.70 OR 
Pearson’s r 

neither 
ICC/weighted 
Kappa, nor 
Pearson’s r 

ICC/Weighted 
Kappa 
< 0.70 OR 
Pearson’s r 



loading	  the	  correct	  
structure)	  during	  
the	  tests	  was	  
reliable	  in	  a	  3	  hour	  
test-‐retest	  

≥0.80 Used typical 
error measurement 
(TEM)	  

determined	   < 0.80	  

Agreement/	  
measurement	  error	  
NOT	  TESTED	  

MIC > SDC or MIC 
outside LoA	  

MIC not determined	   MIC ≤ SDC OR 
MIC 
equals or inside 
LoA	  

Hypothesis	  
testing/Construct	  
validity	  
NT	  

Correlation with an 
instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
AND 
correlation with 
related 
constructs is higher 
than with unrelated 
constructs	  

Solely correlations 
determined with 
unrelated constructs	  

Correlation with an 
instrument 
measuring 
the same construct 
< 
0.50 OR < 75% of 
the results are in 
accordance with the 
hypotheses OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

Criterion/Predictive	  
validity	  
NOT	  TESTED	  

Convincing 
arguments 
that gold standard is 
“gold” AND 
correlation with 
gold standard ≥0.70 

No convincing 
arguments that gold 
standard is “gold” 
OR 
doubtful design or 
method	  

Correlation with 
gold 
standard <0.70, 
despite adequate 
design and method 

Responsiveness	  
The	  single	  leg	  
decline	  squat	  and	  
hop	  tests	  	  
demonstrated	  
increased	  pain	  
scores	  after	  
intensive	  training	  

Correlation with an 
Instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
OR AUC ≥ 
0.70 AND 
correlation with 
related constructs 
is higher than with 
unrelated constructs	  

Solely correlations 
determined with 
unrelated constructs	  

=< 75% of the 
results are in 
accordance with 
the hypotheses OR 
AUC < 0.70 OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 



COMMENTS:	  	  Decline	  single	  leg	  squat	  and	  hop	  both	  significant	  but	  authors	  
recommend	  squat	  as	  more	  reliable.	  They	  feel	  it	  detects	  a	  change	  in	  pain	  with	  
training	  and	  therefore,	  loads	  the	  patellar	  tendon.	  They	  suggest	  using	  it	  as	  an	  
exercise	  in	  patients	  with	  jumper’s	  knee	  	  
	  
Author/Journal/Year:	  Ross/Knee	  Surg	  Sports	  Traumatol	  Arthrosc/2002	  
Quality	  Criteria	  
Measurement	  
property	  

Positive	   Indeterminate	   negative	  

Reliability	  
Hop	  test	  index	  ICC	  
0.94	  

ICC/Weighted 
Kappa 
≥ 0.70 OR 
Pearson’s r 
≥0.80	  

neither 
ICC/weighted 
Kappa, nor 
Pearson’s r 
determined	  

ICC/Weighted 
Kappa 
< 0.70 OR 
Pearson’s r 
< 0.80	  

Agreement/	  
measurement	  error	  
NOT	  TESTED	  

MIC > SDC or MIC 
outside LoA	  

MIC not determined	   MIC ≤ SDC OR 
MIC 
equals or inside 
LoA	  

Hypothesis	  
testing/Construct	  
validity	  
Correlation	  
between	  single	  hop	  
and	  KOS	  (.36),	  Peak	  
quad	  torque	  (.30),	  
and	  laxity	  (KT	  
1000)	  (.14)	  were	  
low	  
	  

Correlation with an 
instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
AND 
correlation with 
related 
constructs is higher 
than with unrelated 
constructs	  

Solely correlations 
determined with 
unrelated constructs	  

Correlation with an 
instrument 
measuring 
the same construct 
< 
0.50 OR < 75% of 
the results are in 
accordance with the 
hypotheses OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

Criterion/Predictive	  
validity	  
NOT	  TESTED	  

Convincing 
arguments 
that gold standard is 
“gold” AND 
correlation with 
gold standard ≥0.70 

No convincing 
arguments that gold 
standard is “gold” 
OR 
doubtful design or 
method	  

Correlation with 
gold 
standard <0.70, 
despite adequate 
design and method 

Responsiveness	  
NOT	  TESTED	  

Correlation with an 
Instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 

Solely correlations 
determined with 
unrelated constructs	  

=< 75% of the 
results are in 
accordance with 
the hypotheses OR 
AUC < 0.70 OR 
correlation with 
related constructs is 



are in accordance 
with the hypotheses 
OR AUC ≥ 
0.70 AND 
correlation with 
related constructs 
is higher than with 
unrelated constructs	  

lower than with 
unrelated constructs 

COMMENTS:	  	  #	  of	  concomitant	  knee	  injuries	  was	  the	  strongest	  predictor.	  Used	  
correlation	  matrix	  between	  independent	  variables	  and	  eliminated	  1	  of	  any	  2	  with	  a	  
correlation	  of	  0.70	  before	  doing	  stepwise	  regression	  
	  
Author/Journal/Year:	  Ross/J	  Orthop	  Traumatol/2010	  
Quality	  Criteria	  
Measurement	  
property	  

Positive	   Indeterminate	   negative	  

Reliability	  
NOT	  TESTED	  

ICC/Weighted 
Kappa 
≥ 0.70 OR 
Pearson’s r 
≥0.80	  

neither 
ICC/weighted 
Kappa, nor 
Pearson’s r 
determined	  

ICC/Weighted 
Kappa 
< 0.70 OR 
Pearson’s r 
< 0.80	  

Agreement/	  
measurement	  error	  
NOT	  TESTED	  

MIC > SDC or MIC 
outside LoA	  

MIC not determined	   MIC ≤ SDC OR 
MIC 
equals or inside 
LoA	  

Hypothesis	  
testing/Construct	  
validity	  
	  

Correlation with an 
instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
AND 
correlation with 
related 
constructs is higher 
than with unrelated 
constructs	  

Solely correlations 
determined with 
unrelated constructs	  

Correlation with an 
instrument 
measuring 
the same construct 
< 
0.50 OR < 75% of 
the results are in 
accordance with the 
hypotheses OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

Criterion/Predictive	  
validity	  
NOT	  TESTED	  

Convincing 
arguments 
that gold standard is 
“gold” AND 
correlation with 
gold standard ≥0.70 

No convincing 
arguments that gold 
standard is “gold” 
OR 
doubtful design or 
method	  

Correlation with 
gold 
standard <0.70, 
despite adequate 
design and method 



Responsiveness	  
NOT	  TESTED	  

Correlation with an 
Instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
OR AUC ≥ 
0.70 AND 
correlation with 
related constructs 
is higher than with 
unrelated constructs	  

Solely correlations 
determined with 
unrelated constructs	  

=< 75% of the 
results are in 
accordance with 
the hypotheses OR 
AUC < 0.70 OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

COMMENTS:	  	  Single	  hop	  +	  isokinetic	  quad	  strength	  +	  laxity	  via	  KT	  test	  explained	  
only	  1%	  of	  the	  variance	  in	  self-‐reported	  function	  during	  ADL	  and	  Sport	  FABQ	  and	  
additional	  knee	  surgery	  predicted	  61%	  
	  
Author/Journal/Year:	  Svensson/Knee	  Surg	  Sports	  Traumatol	  Arthrosc/2006	  
Quality	  Criteria:	  	  
Measurement	  
property	  

Positive	   Indeterminate	   negative	  

Reliability	  
NOT	  TESTED	  

ICC/Weighted 
Kappa 
≥ 0.70 OR 
Pearson’s r 
≥0.80	  

neither 
ICC/weighted 
Kappa, nor 
Pearson’s r 
determined	  

ICC/Weighted 
Kappa 
< 0.70 OR 
Pearson’s r 
< 0.80	  

Agreement/	  
measurement	  error	  
NOT	  TESTED	  

MIC > SDC or MIC 
outside LoA	  

MIC not determined	   MIC ≤ SDC OR 
MIC 
equals or inside 
LoA	  

Hypothesis	  
testing/Construct	  
validity	  
NOT	  TESTED	  

Correlation with an 
instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
AND 
correlation with 
related 
constructs is higher 
than with unrelated 

Solely correlations 
determined with 
unrelated constructs	  

Correlation with an 
instrument 
measuring 
the same construct 
< 
0.50 OR < 75% of 
the results are in 
accordance with the 
hypotheses OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 



constructs	  
Criterion/Predictive	  
validity	  
NOT	  TESTED	  

Convincing 
arguments 
that gold standard is 
“gold” AND 
correlation with 
gold standard ≥0.70 

No convincing 
arguments that gold 
standard is “gold” 
OR 
doubtful design or 
method	  

Correlation with 
gold 
standard <0.70, 
despite adequate 
design and method 

Responsiveness	  
Significant	  change	  
from	  pre-‐op	  to	  2	  
Year	  post-‐op	  after	  
rehab	  in	  both	  graft	  
groups	  

Correlation with an 
Instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
OR AUC ≥ 
0.70 AND 
correlation with 
related constructs 
is higher than with 
unrelated constructs	  

Solely correlations 
determined with 
unrelated constructs	  

=< 75% of the 
results are in 
accordance with 
the hypotheses OR 
AUC < 0.70 OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

COMMENTS:	  The	  study	  showed	  that	  the	  hop	  test	  improves	  from	  baseline	  to	  2	  Years	  
post-‐op	  in	  ACL	  patients	  (internal	  responsiveness).	  	  Did	  not	  correlate	  these	  change	  
scores	  with	  a	  Criterion/Predictive	  standard	  so	  did	  not	  examine	  external	  
responsiveness.	  
	  
Author/Journal/Year:	  Tegner/Am	  J	  Sports	  Med/1986	  
Quality	  Criteria:	  	  
Measurement	  
property	  

Positive	   Indeterminate	   negative	  

Reliability	  
NOT	  TESTED	  

ICC/Weighted 
Kappa 
≥ 0.70 OR 
Pearson’s r 
≥0.80	  

neither 
ICC/weighted 
Kappa, nor 
Pearson’s r 
determined	  

ICC/Weighted 
Kappa 
< 0.70 OR 
Pearson’s r 
< 0.80	  

Agreement/	  
measurement	  error	  
NOT	  TESTED	  

MIC > SDC or MIC 
outside LoA	  

MIC not determined	   MIC ≤ SDC OR 
MIC 
equals or inside 
LoA	  

Hypothesis	  
testing/Construct	  
validity	  
ACL	  deficient	  
compared	  to	  normal	  
male	  soccer	  players.	  

Correlation with an 
instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 

Solely correlations 
determined with 
unrelated constructs	  

Correlation with an 
instrument 
measuring 
the same construct 
< 
0.50 OR < 75% of 



ACL	  deficient	  
patients	  hop	  
significantly	  shorter	  
and	  run	  more	  
slowly	  up/down	  
stairs	  and	  slopes	  

75% of the results 
are in accordance 
with the hypotheses 
AND 
correlation with 
related 
constructs is higher 
than with unrelated 
constructs	  

the results are in 
accordance with the 
hypotheses OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

Criterion/Predictive	  
validity	  
	  

Convincing 
arguments 
that gold standard is 
“gold” AND 
correlation with 
gold standard ≥0.70 

No convincing 
arguments that gold 
standard is “gold” 
OR 
doubtful design or 
method	  

Correlation with 
gold 
standard <0.70, 
despite adequate 
design and method 

Responsiveness	  
NOT	  TESTED	  

Correlation with an 
Instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
OR AUC ≥ 
0.70 AND 
correlation with 
related constructs 
is higher than with 
unrelated constructs	  

Solely correlations 
determined with 
unrelated constructs	  

=< 75% of the 
results are in 
accordance with 
the hypotheses OR 
AUC < 0.70 OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

COMMENTS:	  a	  frequently	  cited	  article.	  Discriminant	  validity.	  
	  
Author/Journal/Year:	  Witvrouw/Scand	  J	  Med	  Sci	  Sports/2002	  
Quality	  Criteria:	  	  
Measurement	  
property	  

Positive	   Indeterminate	   negative	  

Reliability	  
Intratester	  ICC	  =	  
0.88	  of	  the	  triple	  
jump	  

ICC/Weighted 
Kappa 
≥ 0.70 OR 
Pearson’s r 
≥0.80	  

neither 
ICC/weighted 
Kappa, nor 
Pearson’s r 
determined	  

ICC/Weighted 
Kappa 
< 0.70 OR 
Pearson’s r 
< 0.80	  

Agreement/	  
measurement	  error	  
NOT	  TESTED	  

MIC > SDC or MIC 
outside LoA	  

MIC not determined	   MIC ≤ SDC OR 
MIC 
equals or inside 
LoA	  

Hypothesis	   Correlation with an Solely correlations Correlation with an 



testing/Construct	  
validity	  
Compared	  
ascending	  step	  test,	  
descending	  step	  
test,	  squat	  test,	  and	  
triple	  jump	  showed	  
no	  correlation	  with	  
functional	  outcome	  
as	  measured	  by	  
total	  Kujala	  score	  

instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
AND 
correlation with 
related 
constructs is higher 
than with unrelated 
constructs	  

determined with 
unrelated constructs	  

instrument 
measuring 
the same construct 
< 
0.50 OR < 75% of 
the results are in 
accordance with the 
hypotheses OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

Criterion/Predictive	  
validity	  
NOT	  TESTED	  

Convincing 
arguments 
that gold standard is 
“gold” AND 
correlation with 
gold standard ≥0.70 

No convincing 
arguments that gold 
standard is “gold” 
OR 
doubtful design or 
method	  

Correlation with 
gold 
standard <0.70, 
despite adequate 
design and method 

Responsiveness	  
NOT	  TESTED	  

Correlation with an 
Instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
OR AUC ≥ 
0.70 AND 
correlation with 
related constructs 
is higher than with 
unrelated constructs	  

Solely correlations 
determined with 
unrelated constructs	  

=< 75% of the 
results are in 
accordance with 
the hypotheses OR 
AUC < 0.70 OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

COMMENTS:	  
	  
Author/Journal/Year:	  Zouita/Annals	  of	  Phys	  and	  Rehabilitation	  Medicine/2009	  
Quality	  Criteria:	  	  
Measurement	  
property	  

Positive	   Indeterminate	   negative	  

Reliability	  
NOT	  TESTED	  

ICC/Weighted 
Kappa 
≥ 0.70 OR 
Pearson’s r 
≥0.80	  

neither 
ICC/weighted 
Kappa, nor 
Pearson’s r 
determined	  

ICC/Weighted 
Kappa 
< 0.70 OR 
Pearson’s r 
< 0.80	  



Agreement/	  
measurement	  error	  
NOT	  TESTED	  

MIC > SDC or MIC 
outside LoA	  

MIC not determined	   MIC ≤ SDC OR 
MIC 
equals or inside 
LoA	  

Hypothesis	  
testing/Construct	  
validity	  
No	  difference	  
between	  ACLR	  and	  
age-‐matched	  
normals	  2	  Years	  
post-‐surgery	  in	  the	  
hop	  test	  

Correlation with an 
instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
AND 
correlation with 
related 
constructs is higher 
than with unrelated 
constructs	  

Solely correlations 
determined with 
unrelated constructs	  

Correlation with an 
instrument 
measuring 
the same construct 
< 
0.50 OR < 75% of 
the results are in 
accordance with the 
hypotheses OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

Criterion/Predictive	  
validity	  
NOT	  TESTED	  

Convincing 
arguments 
that gold standard is 
“gold” AND 
correlation with 
gold standard ≥0.70 

No convincing 
arguments that gold 
standard is “gold” 
OR 
doubtful design or 
method	  

Correlation with 
gold 
standard <0.70, 
despite adequate 
design and method 

Responsiveness	  
NOT	  TESTED	  

Correlation with an 
Instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
OR AUC ≥ 
0.70 AND 
correlation with 
related constructs 
is higher than with 
unrelated constructs	  

Solely correlations 
determined with 
unrelated constructs	  

=< 75% of the 
results are in 
accordance with 
the hypotheses OR 
AUC < 0.70 OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

COMMENTS:	  
	  
Author/Journal/Year:	  Barber/CORR/	  1990	  
Quality	  Criteria:	  	  
Measurement	  
property	  

Positive	   Indeterminate	   negative	  



Reliability	  
NOT	  TESTED	  

ICC/Weighted 
Kappa 
≥ 0.70 OR 
Pearson’s r 
≥0.80	  

neither 
ICC/weighted 
Kappa, nor 
Pearson’s r 
determined	  

ICC/Weighted 
Kappa 
< 0.70 OR 
Pearson’s r 
< 0.80	  

Agreement/	  
measurement	  error	  
NOT	  TESTED	  

MIC > SDC or MIC 
outside LoA	  

MIC not determined	   MIC ≤ SDC OR 
MIC 
equals or inside 
LoA	  

Hypothesis	  
testing/Construct	  
validity	  
Single	  leg	  vertical	  
leap	  and	  both	  
shuttle	  tests	  fail	  to	  
distinguish	  
functional	  deficits	  in	  
ACL	  deficient	  knees.	  
Single	  hop	  and	  
timed	  hop	  
correlates	  
significantly	  with	  
self-‐reported	  
limitations	  in	  
sprinting	  and	  
jumping/landing	  

Correlation with an 
instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
AND 
correlation with 
related 
constructs is higher 
than with unrelated 
constructs 
Single	  hop	  and	  
timed	  hop	  

Solely correlations 
determined with 
unrelated constructs	  

Correlation with an 
instrument 
measuring 
the same construct 
< 
0.50 OR < 75% of 
the results are in 
accordance with the 
hypotheses OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 
single leg vertical 
and shuttle 

Criterion/Predictive	  
validity	  
NOT	  TESTED	  

Convincing 
arguments 
that gold standard is 
“gold” AND 
correlation with 
gold standard ≥0.70 

No convincing 
arguments that gold 
standard is “gold” 
OR 
doubtful design or 
method	  

Correlation with 
gold 
standard <0.70, 
despite adequate 
design and method 

Responsiveness	  
NOT	  TESTED	  

Correlation with an 
Instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
OR AUC ≥ 
0.70 AND 
correlation with 
related constructs 
is higher than with 

Solely correlations 
determined with 
unrelated constructs	  

=< 75% of the 
results are in 
accordance with 
the hypotheses OR 
AUC < 0.70 OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 



unrelated constructs	  
COMMENTS:	  This	  may	  be	  the	  article	  that	  established	  85%	  LSI	  as	  “normal”	  but	  this	  
was	  only	  for	  the	  1-‐legged	  hop	  and	  timed	  hop.	  	  Only	  60%	  of	  ACL	  deficient	  patients	  
performed	  abnormally	  on	  1	  of	  2	  hop	  and	  timed	  hop	  tests.	  
	  
	  
Author/Journal/Year:	  Brosky/JOSPT/1999	  
Quality	  Criteria:	  	  
Measurement	  
property	  

Positive	   Indeterminate	   negative	  

Reliability	  
Single	  hop,	  timed	  
hop,	  vertical	  hop	  
.88-‐.97	  Intrarater	  
ICC	  

ICC/Weighted 
Kappa 
≥ 0.70 OR 
Pearson’s r 
≥0.80	  

neither 
ICC/weighted 
Kappa, nor 
Pearson’s r 
determined	  

ICC/Weighted 
Kappa 
< 0.70 OR 
Pearson’s r 
< 0.80	  

Agreement/	  
measurement	  error	  
NOT	  TESTED	  

MIC > SDC or MIC 
outside LoA	  

MIC not determined	   MIC ≤ SDC OR 
MIC 
equals or inside 
LoA	  

Hypothesis	  
testing/Construct	  
validity	  
NOT	  TESTED	  

Correlation with an 
instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
AND 
correlation with 
related 
constructs is higher 
than with unrelated 
constructs	  

Solely correlations 
determined with 
unrelated constructs	  

Correlation with an 
instrument 
measuring 
the same construct 
< 
0.50 OR < 75% of 
the results are in 
accordance with the 
hypotheses OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

Criterion/Predictive	  
validity	  
NOT	  TESTED	  

Convincing 
arguments 
that gold standard is 
“gold” AND 
correlation with 
gold standard ≥0.70 

No convincing 
arguments that gold 
standard is “gold” 
OR 
doubtful design or 
method	  

Correlation with 
gold 
standard <0.70, 
despite adequate 
design and method 

Responsiveness	  
NOT	  TESTED	  

Correlation with an 
Instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 

Solely correlations 
determined with 
unrelated constructs	  

=< 75% of the 
results are in 
accordance with 
the hypotheses OR 
AUC < 0.70 OR 
correlation with 



75% of the results 
are in accordance 
with the hypotheses 
OR AUC ≥ 
0.70 AND 
correlation with 
related constructs 
is higher than with 
unrelated constructs	  

related constructs is 
lower than with 
unrelated constructs 

COMMENTS:	  Authors	  point	  out	  inherent	  weaknesses	  in	  functional	  testing:	  1.	  Lack	  of	  
universal	  standards	  2.	  They	  are	  premeditated	  and	  planned	  and	  sporting	  activity	  
requires	  reaction	  to	  ever-‐changing	  situations.	  
	  
	  
Author/Journal/Year:	  Grindem/Am	  J	  Sports	  Med/	  2011	  
Quality	  Criteria:	  	  
Measurement	  
property	  

Positive	   Indeterminate	   negative	  

Reliability	  
NOT	  TESTED	  

ICC/Weighted 
Kappa 
≥ 0.70 OR 
Pearson’s r 
≥0.80	  

neither 
ICC/weighted 
Kappa, nor 
Pearson’s r 
determined	  

ICC/Weighted 
Kappa 
< 0.70 OR 
Pearson’s r 
< 0.80	  

Agreement/	  
measurement	  error	  
NOT	  TESTED	  

MIC > SDC or MIC 
outside LoA	  

MIC not determined	   MIC ≤ SDC OR 
MIC 
equals or inside 
LoA	  

Hypothesis	  
testing/Construct	  
validity	  
NOT	  TESTED	  
	  

Correlation with an 
instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
AND 
correlation with 
related 
constructs is higher 
than with unrelated 
constructs	  

Solely correlations 
determined with 
unrelated constructs	  

Correlation with an 
instrument 
measuring 
the same construct 
< 
0.50 OR < 75% of 
the results are in 
accordance with the 
hypotheses OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

Criterion/Predictive	  
validity	  
Single	  hop	  is	  the	  
only	  test	  predictive	  

Convincing 
arguments 
that gold standard is 
“gold” AND 

No convincing 
arguments that gold 
standard is “gold” 
OR 

Correlation with 
gold 
standard <0.70, 
despite adequate 



of	  IKDC	  function	  at	  
1	  Year.	  Crossover	  
hop,	  6m	  hop,	  and	  
triple	  hop	  are	  not	  
predictive	  of	  
function	  as	  
measured	  by	  the	  
IKDC	  

correlation with 
gold standard ≥0.70 

doubtful design or 
method	  

design and method 
crossover, 6m 
timed, triple 

Responsiveness	  
NOT	  TESTED	  

Correlation with an 
Instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
OR AUC ≥ 
0.70 AND 
correlation with 
related constructs 
is higher than with 
unrelated constructs	  

Solely correlations 
determined with 
unrelated constructs	  

=< 75% of the 
results are in 
accordance with 
the hypotheses OR 
AUC < 0.70 OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

COMMENTS:	  
	  
	  
Author/Journal/Year:	  Logerstedt/Am	  J	  Sports	  med/2012	  
Quality	  Criteria:	  	  
Measurement	  
property	  

Positive	   Indeterminate	   negative	  

Reliability	  
NOT	  TESTED	  

ICC/Weighted 
Kappa 
≥ 0.70 OR 
Pearson’s r 
≥0.80	  

neither 
ICC/weighted 
Kappa, nor 
Pearson’s r 
determined	  

ICC/Weighted 
Kappa 
< 0.70 OR 
Pearson’s r 
< 0.80	  

Agreement/	  
measurement	  error	  
NOT	  TESTED	  

MIC > SDC or MIC 
outside LoA	  

MIC not determined	   MIC ≤ SDC OR 
MIC 
equals or inside 
LoA	  

Hypothesis	  
testing/Construct	  
validity	  
NOT	  TESTED	  
	  

Correlation with an 
instrument 
measuring 
the same construct ≥ 
0.50 OR at least 
75% of the results 
are in accordance 

Solely correlations 
determined with 
unrelated constructs	  

Correlation with an 
instrument 
measuring 
the same construct 
< 
0.50 OR < 75% of 
the results are in 



with the hypotheses 
AND 
correlation with 
related 
constructs is higher 
than with unrelated 
constructs 
	  

accordance with the 
hypotheses OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 
 

Criterion/Predictive	  
validity	  
None	  of	  the	  4	  hop	  
tests,	  when	  
performed	  pre-‐op,	  
predicted	  function	  
(IKDC)	  at	  1	  Year.	  All	  
4	  tests	  at	  6	  months	  
significantly	  
predicted	  outcome	  
at	  1	  Year	  with	  6m	  
timed	  and	  
crossover	  being	  the	  
strongest	  individual	  
predictors	  

Convincing 
arguments 
that gold standard is 
“gold” AND 
correlation with 
gold standard ≥0.70 
6 mos >>> 1 yr 

No convincing 
arguments that gold 
standard is “gold” 
OR 
doubtful design or 
method	  

Correlation with 
gold 
standard <0.70, 
despite adequate 
design and method 
pre-op>>>6 months 

Responsiveness	  
NOT	  TESTED	  

Correlation with an 
Instrument 
measuring 
the same construct ≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
OR AUC ≥ 
0.70 AND 
correlation with 
related constructs 
is higher than with 
unrelated constructs	  

Solely correlations 
determined with 
unrelated constructs	  

=< 75% of the 
results are in 
accordance with 
the hypotheses OR 
AUC < 0.70 OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

COMMENTS:	  
	  
Author/Journal/Year:	  Ostenberg/Scand	  J	  Med	  Sci	  Sports/1998	  
Quality	  Criteria:	  	  
Measurement	  
property	  

Positive	   Indeterminate	   negative	  

Reliability	  
NOT	  TESTED	  

ICC/Weighted 
Kappa 
≥ 0.70 OR 

neither 
ICC/weighted 
Kappa, nor 

ICC/Weighted 
Kappa 
< 0.70 OR 



Pearson’s r 
≥0.80	  

Pearson’s r 
determined	  

Pearson’s r 
< 0.80	  

Agreement/	  
measurement	  error	  
NOT	  TESTED	  

MIC > SDC or MIC 
outside LoA	  

MIC not determined	   MIC ≤ SDC OR 
MIC 
equals or inside 
LoA	  

Hypothesis	  
testing/Construct	  
validity	  
No	  relationship	  
between	  isokinetic	  
testing	  of	  the	  knee	  
and	  functional	  tests	  
(1	  leg	  hop,	  triple	  
jump,	  vertical	  jump,	  
1	  leg	  raising	  and	  
square	  hop)	  

Correlation with an 
instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
AND 
correlation with 
related 
constructs is higher 
than with unrelated 
constructs	  

Solely correlations 
determined with 
unrelated constructs	  

Correlation with an 
instrument 
measuring 
the same construct 
< 
0.50 OR < 75% of 
the results are in 
accordance with the 
hypotheses OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

Criterion/Predictive	  
validity	  
NOT	  TESTED	  

Convincing 
arguments 
that gold standard is 
“gold” AND 
correlation with 
gold standard ≥0.70 

No convincing 
arguments that gold 
standard is “gold” 
OR 
doubtful design or 
method	  

Correlation with 
gold 
standard <0.70, 
despite adequate 
design and method 

Responsiveness	  
NOT	  TESTED	  

Correlation with an 
Instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
OR AUC ≥ 
0.70 AND 
correlation with 
related constructs 
is higher than with 
unrelated constructs	  

Solely correlations 
determined with 
unrelated constructs	  

=< 75% of the 
results are in 
accordance with 
the hypotheses OR 
AUC < 0.70 OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

COMMENTS:	  
	  
Author/Journal/Year:	  Risberg/Scand	  J	  Med	  Sci	  Sports/1995	  
Quality	  Criteria:	  	  



Measurement	  
property	  

Positive	   Indeterminate	   negative	  

Reliability	  
Test-‐retest	  
(intratester)	  
reliability	  for	  figure	  
8,	  vertical	  jump,	  
triple	  jump,	  and	  
stair	  hop	  all	  
between	  .81	  and	  .97	  

ICC/Weighted 
Kappa 
≥ 0.70 OR 
Pearson’s r 
≥0.80	  

neither 
ICC/weighted 
Kappa, nor 
Pearson’s r 
determined	  

ICC/Weighted 
Kappa 
< 0.70 OR 
Pearson’s r 
< 0.80	  

Agreement/	  
measurement	  error	  
NOT	  TESTED	  

MIC > SDC or MIC 
outside LoA	  

MIC not determined	   MIC ≤ SDC OR 
MIC 
equals or inside 
LoA	  

Hypothesis	  
testing/Construct	  
validity	  
NOT	  TESTED	  

Correlation with an 
instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
AND 
correlation with 
related 
constructs is higher 
than with unrelated 
constructs	  

Solely correlations 
determined with 
unrelated constructs	  

Correlation with an 
instrument 
measuring 
the same construct 
< 
0.50 OR < 75% of 
the results are in 
accordance with the 
hypotheses OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

Criterion/Predictive	  
validity	  
NOT	  TESTED	  

Convincing 
arguments 
that gold standard is 
“gold” AND 
correlation with 
gold standard ≥0.70 

No convincing 
arguments that gold 
standard is “gold” 
OR 
doubtful design or 
method	  

Correlation with 
gold 
standard <0.70, 
despite adequate 
design and method 

Responsiveness	  
NOT	  TESTED	  

Correlation with an 
Instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
OR AUC ≥ 
0.70 AND 

Solely correlations 
determined with 
unrelated constructs	  

=< 75% of the 
results are in 
accordance with 
the hypotheses OR 
AUC < 0.70 OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 



correlation with 
related constructs 
is higher than with 
unrelated constructs	  

COMMENTS:	  
	  
Author/Journal/Year:	  Wilk/JOSPT/1994	  
Quality	  Criteria:	  	  
Measurement	  
property	  

Positive	   Indeterminate	   negative	  

Reliability	  
NOT	  TESTED	  

ICC/Weighted 
Kappa 
≥ 0.70 OR 
Pearson’s r 
≥0.80	  

neither 
ICC/weighted 
Kappa, nor 
Pearson’s r 
determined	  

ICC/Weighted 
Kappa 
< 0.70 OR 
Pearson’s r 
< 0.80	  

Agreement/	  
measurement	  error	  
NOT	  TESTED	  

MIC > SDC or MIC 
outside LoA	  

MIC not determined	   MIC ≤ SDC OR 
MIC 
equals or inside 
LoA	  

Hypothesis	  
testing/Construct	  
validity	  
Significant	  but	  low	  
correlations	  
between	  single	  hop,	  
single	  leg	  timed	  
hop,	  and	  triple	  
crossover	  hop	  and	  
both	  a	  subjective	  
knee	  score	  and	  knee	  
extensor	  peak	  
torque	  at	  180	  
degrees/sec	  

Correlation with an 
instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
AND 
correlation with 
related 
constructs is higher 
than with unrelated 
constructs	  

Solely correlations 
determined with 
unrelated constructs	  

Correlation with an 
instrument 
measuring 
the same construct 
< 
0.50 OR < 75% of 
the results are in 
accordance with the 
hypotheses OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

Criterion/Predictive	  
validity	  
NOT	  TESTED	  

Convincing 
arguments 
that gold standard is 
“gold” AND 
correlation with 
gold standard ≥0.70 

No convincing 
arguments that gold 
standard is “gold” 
OR 
doubtful design or 
method	  

Correlation with 
gold 
standard <0.70, 
despite adequate 
design and method 

Responsiveness	  
NOT	  TESTED	  

Correlation with an 
Instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 

Solely correlations 
determined with 
unrelated constructs	  

=< 75% of the 
results are in 
accordance with 
the hypotheses OR 
AUC < 0.70 OR 
correlation with 



75% of the results 
are in accordance 
with the hypotheses 
OR AUC ≥ 
0.70 AND 
correlation with 
related constructs 
is higher than with 
unrelated constructs	  

related constructs is 
lower than with 
unrelated constructs 

Predictive	  validity	   NO	   	   	  
COMMENTS:	  
	  
	  
Author/Journal/Year:	  Augustsson/	  Knee	  Surg	  Sports	  Traumatol	  Arthrosc/2004	  	  
Quality	  Criteria:	  	  
Measurement	  
property	  

Positive	   Indeterminate	   negative	  

Reliability	  
NOT	  TESTED	  

ICC/Weighted 
Kappa 
≥ 0.70 OR 
Pearson’s r 
≥0.80	  

neither 
ICC/weighted 
Kappa, nor 
Pearson’s r 
determined	  

ICC/Weighted 
Kappa 
< 0.70 OR 
Pearson’s r 
< 0.80	  

Agreement/	  
measurement	  error	  
NOT	  TESTED	  

MIC > SDC or MIC 
outside LoA	  

MIC not determined	   MIC ≤ SDC OR 
MIC 
equals or inside 
LoA	  

Hypothesis	  
testing/Construct	  
validity	  
Hop	  test	  and	  
fatigued	  hop	  test	  
significantly	  
different	  in	  post-‐op	  
ACL	  healthy	  leg	  vs	  
repaired	  leg	  and	  the	  
fatigued	  hop	  test	  
has	  a	  significantly	  
lower	  LSI	  89+	  8	  
compared	  to	  the	  
hop	  97+	  5	  

Correlation with an 
instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
AND 
correlation with 
related 
constructs is higher 
than with unrelated 
constructs	  

Solely correlations 
determined with 
unrelated constructs	  

Correlation with an 
instrument 
measuring 
the same construct 
< 
0.50 OR < 75% of 
the results are in 
accordance with the 
hypotheses OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

Criterion/Predictive	  
validity	  
NOT	  TESTED	  

Convincing 
arguments 
that gold standard is 
“gold” AND 
correlation with 

No convincing 
arguments that gold 
standard is “gold” 
OR 
doubtful design or 

Correlation with 
gold 
standard <0.70, 
despite adequate 
design and method 



gold standard ≥0.70 method	  
Responsiveness	  
NOT	  TESTED	  

Correlation with an 
Instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
OR AUC ≥ 
0.70 AND 
correlation with 
related constructs 
is higher than with 
unrelated constructs	  

Solely correlations 
determined with 
unrelated constructs	  

=< 75% of the 
results are in 
accordance with 
the hypotheses OR 
AUC < 0.70 OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

COMMENTS:	  
	  
Author/Journal/Year:	  Jerre/Scan	  J	  Med	  Sci	  Sports/2001	  
Quality	  Criteria:	  	  
Measurement	  
property	  

Positive	   Indeterminate	   negative	  

Reliability	  
NOT	  TESTED	  

ICC/Weighted 
Kappa 
≥ 0.70 OR 
Pearson’s r 
≥0.80	  

neither 
ICC/weighted 
Kappa, nor 
Pearson’s r 
determined	  

ICC/Weighted 
Kappa 
< 0.70 OR 
Pearson’s r 
< 0.80	  

Agreement/	  
measurement	  error	  
NOT	  TESTED	  

MIC > SDC or MIC 
outside LoA	  

MIC not determined	   MIC ≤ SDC OR 
MIC 
equals or inside 
LoA	  

Hypothesis	  
testing/Construct	  
validity	  
No	  difference	  
between	  
recreational	  and	  
competitive	  athletes	  
in	  the	  hop	  test	  2-‐5	  
Years	  after	  ACL	  
reconstruction.	  	  

Correlation with an 
instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
AND 
correlation with 
related 
constructs is higher 
than with unrelated 
constructs	  

Solely correlations 
determined with 
unrelated constructs	  

Correlation with an 
instrument 
measuring 
the same construct 
< 
0.50 OR < 75% of 
the results are in 
accordance with the 
hypotheses OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 



Criterion/Predictive	  
validity	  
NOT	  TESTED	  

Convincing 
arguments 
that gold standard is 
“gold” AND 
correlation with 
gold standard ≥0.70 

No convincing 
arguments that gold 
standard is “gold” 
OR 
doubtful design or 
method	  

Correlation with 
gold 
standard <0.70, 
despite adequate 
design and method 

Responsiveness	  
NOT	  TESTED	  

Correlation with an 
Instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
OR AUC ≥ 
0.70 AND 
correlation with 
related constructs 
is higher than with 
unrelated constructs	  

Solely correlations 
determined with 
unrelated constructs	  

=< 75% of the 
results are in 
accordance with 
the hypotheses OR 
AUC < 0.70 OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

COMMENTS:	  Hop	  tests	  not	  discriminant	  in	  the	  long	  term	  
	  
Author/Journal/Year:	  Vandermeulen/Physiother	  Canada/2000	  
Quality	  Criteria:	  	  
Measurement	  
property	  

Positive	   Indeterminate	   negative	  

Reliability	  
Test-‐retest	  
Lateral	  hop	  
distance	  ICCs	  
acceptable	  (Male	  
.83	  left	  and	  .89	  
right;	  female.85	  
left,	  .86	  right)	  but	  
LSI	  for	  lateral	  hop	  
not.	  Forward	  hop	  
ICCS	  also	  
acceptable	  (Male	  
.84	  left	  and	  .92	  
right;	  female	  .89	  
left,	  .91	  right)	  
	  

ICC/Weighted 
Kappa 
≥ 0.70 OR 
Pearson’s r 
≥0.80 
for distances	  

neither 
ICC/weighted 
Kappa, nor 
Pearson’s r 
determined	  

ICC/Weighted 
Kappa 
< 0.70 OR 
Pearson’s r 
< 0.80	  

Agreement/	  
measurement	  error	  
NOT	  TESTED	  

MIC > SDC or MIC 
outside LoA	  

MIC not determined	   MIC ≤ SDC OR 
MIC 
equals or inside 



LoA	  
Hypothesis	  
testing/Construct	  
validity	  
Hop	  does	  not	  
correlate	  with	  
Tegner	  activity	  
rating	  or	  self-‐rated	  
stability.	  Lateral	  
hop	  left	  correlates	  
with	  stability	  rating	  
and	  right	  with	  
Tegner	  rating	  but	  
correlations	  are	  low	  

Correlation with an 
instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
AND 
correlation with 
related 
constructs is higher 
than with unrelated 
constructs	  

Solely correlations 
determined with 
unrelated constructs	  

Correlation with an 
instrument 
measuring 
the same construct 
< 
0.50 OR < 75% of 
the results are in 
accordance with the 
hypotheses OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

Criterion/Predictive	  
validity	  
NOT	  TESTED	  

Convincing 
arguments 
that gold standard is 
“gold” AND 
correlation with 
gold standard ≥0.70 

No convincing 
arguments that gold 
standard is “gold” 
OR 
doubtful design or 
method	  

Correlation with 
gold 
standard <0.70, 
despite adequate 
design and method 

Responsiveness	  
NOT	  TESTED	  

Correlation with an 
Instrument 
measuring 
the same construct 
≥ 
0.50 OR at least 
75% of the results 
are in accordance 
with the hypotheses 
OR AUC ≥ 
0.70 AND 
correlation with 
related constructs 
is higher than with 
unrelated constructs	  

Solely correlations 
determined with 
unrelated constructs	  

=< 75% of the 
results are in 
accordance with 
the hypotheses OR 
AUC < 0.70 OR 
correlation with 
related constructs is 
lower than with 
unrelated constructs 

COMMENTS:	  
	  



Supplementary Table 1. Study Summary 
Author, 
Year 

Population Injured (I) 
Healthy 
(H) Post-
op (P) 

Sport or 
Sports 

Test(s) and description 
(s) 

Aim(s) and Conclusions 
 

Battaglia 
2007 

63 with revision of ACL 
surgery. 
All 36 male (57%) and 
27 female (43%) 
patients were 
skeletally mature with 
closed physes, and the 
mean patient age was 
25 years (yrs) 
(15-52 yrs). The mean 
patient age at revision 
was 31 years (18-60 
yrs) 

P 
Revision of 
ACL recon-
struction 

90% were 
injured 
playing 
sports 

Single leg hop: 
Patients were allowed to warm 
up and then a mean of 3 
attempts was taken 

Aim: to evaluate predictors of success and 
to determine the relationship between 
laxity, return to sports, and functional 
results. 
Results: Of the 45 patients in the 
good/excellent group, 34 (75%) had a 
single-legged hop comparable (>90%) to 
that of the contralateral leg.  
Of the 6 patients in the fair group, 1 (17%) 
had a comparable 
(>90%) hop. 
Of the 12 patients in the poor group, 3 
(25%) had a comparable (>90%) hop.  
Statistically significant correlation 
between single leg hop and stability as 
measured by the KT 1000 
 
 

Bjorklund  
2006 

59 subjects were 
included in the study, 
40 men and 19 women. 
Thirty-one were ACL-
reconstructed, 14 were 
ACL-injured and 14 
healthy athletes were 
recruited from the 
hospital staff to 
participate in parts of 
the study. The mean 
age of all the subjects 

I, H, P 
31 ACL 
reconstructio
n; 14 ACL 
injured; 14 
healthy 
athletes 

running, 
table tennis, 
tennis, 
skiing and 
skating and 
strenuous 
sport 
activity is 
meant: 
football, 
basketball, 
indoor 

Test 1:  
The patient starts 
jogging straight forward 2x20 
m an then running in a 
figure of eight- for four laps (2 
circles, 4m in diameter 
Test 2: 
The patient runs straight 
forward 2x 20 m accelerating 
and brakes within 5 m 
Test 3:  
The patient one-leg standing is 

Aim: To evaluate both the patient’s and 
the physiotherapist’s inter-and intra- 
rater reliability of this new criterion-
based method (TAK) and to evaluate the 
relation between the physiotherapist’s 
and the patient’s assessments. Further, to 
evaluate the relation between the 
different functional activities in 
TAK and isokinetically measured 
quadriceps muscle strength 
Results: 
PT interrater reliability good except test 1 



was 29 years (range 
15–50 

bandy and 
downhill 
skiing. 
Tegner level 
5 and up 

flexing the knee as deep as 
possible three times in 
succession started with the 
healthy leg 
Test 4-  
The patient is rising on one leg 
from a seated position three 
times in succession 
Test 5- 
The patient squats three times 
in succession as deep as 
possible with equal weight on 
both legs   
Test 6- 
The patient jumps one-leg hop 
for distance, ten hops in rapid 
succession as far as possible, 
started with the healthy leg 
Test 7-  
The patient jumps 5 vertical 
hops in rapid succession as high 
as possible with springiness 
Test 8-  
The patient jumps crossover 
one-leg hops in rapid 
succession using steps as wide 
and long as possible on a track 
of 8 m 

(jog/run a figure 8) and 4 (rising on 1 leg 
3 times) 
PT intrarater reliability good on all except 
test 6 (one leg hop for distance in 10 reps)  

Bjorklund 
2009 

35 patients accepting 
to participate in the 
study, 22 men and 13 
women. The mean age 
of all the patients was 
27 years (range 18–50) 
and all were operated 
ACL-reconstruction 

P On a scale 
from 1-5 
(where 5 
represents 
top level 
athletes): 
70% were 
on level 

Same as their 2006 article- the 
TAK- tested 4 and 8 months 
post-op 

Aim:  to evaluate the validity and 
responsiveness of the new criterion-based 
test instrument (TAK) for athletes with 
knee injuries. Construct being measured is 
“ability” and both the therapist and 
patient rate ability on 8 tests with a 0-10 
point scale (0=no ability) 
Results: 



using hamstrings graft 4 and 30% 
level 3 of the 
scale 

Content Validity 
Test 1 as rated by a PT at 4 and at 8 
months post-surgery, all tests had a ceiling 
effect but as a total instrument, the TAK 
had no floor or ceiling effects at 4 or 8 
months 
Construct validity 
Injured and non-injured leg tested 
differently on all 8 tests as assessed by a 
PT at both 4 and 8 months. 
Responsiveness 
Moderate to large effect sizes in all tests 
between 4-8 months 

Carter 
1997 

Fifty UK military 
patients (46 men and 
four women, mean age 
26.3 years)  
 

P- ACL repair Football, 
rugby, 
skiing, 
running, 
basketball 

Figure of eight run: 
Each subject completing five 
timed circuits of a 
figure of eight constructed by 
placing cones at each corner of 
a rectangle 8 m by 5 m in the 
gymnasium. Each subject was 
asked to complete the circuits 
in as quick a time as possible 
within their capabilities. 
Controls were 23 age and sex 
matched individuals. 
Single leg hop 
The single hop test involved 
each subject making a maximal 
single measured hop. The best 
attempt of three hops was 
recorded. No prior practicing 
was permitted. The best of 
three hops in the contralateral 
leg served as control. 

Aims: 1. To determine further if ACL 
deficient knees show abnormal joint 
position sense (JPS) 2. To determine the 
effect of exercise therapy on JPS 3. To 
assess the relation between JPS, functional 
stability, and strength. 
Results: JPS is deficient in those with ACL 
deficiency and there is no improvement 
after 4 weeks of rehabilitation but hop, 
figure 8 run and quadriceps strength did 
improve. JPS not correlated with hop or 
figure 8 run. No difference in figure 8 runs 
times on admission between ACL deficient 
and 23 age/activity-matched controls 

Crossley 
2007 

14 unilateral (26 + 7 
yrs) and 13 bilateral 

H- for 
intratester 

Basketball, 
netball, 

Hop for Distance: 
The participant hopped on one 

Aims: (1) identify clinical features of 
individuals with unilateral and bilateral 



(28+8 yrs) patellar 
tendinosis + 31 control 
(age 24 + 6yrs) 
Height: 
Control 1.44 (0.88) m 
Unilat 178 (.90)m 
Bilat 176 (.90) m 
Weight: 
Control 71 (11) kg 
Unilat 80 (16) kg 
Bilat 82 (14) kg 

reliability on 
10 subjects 
and the 31 in 
the control 
group 
I- 14 with 
unilateral 
patellar 
tendinopathy 
and 13 with 
bilateral 
tendinopathy 
 
 

volleyball, 
soccer, 
tennis 

leg as far as possible from 
a standing start after a 
submaximal warm-up. The test 
was repeated three times for 
each leg and the best score was 
identified and recorded 
Six-meter hop: 
The participant hopped on one 
leg as fast as possible over a 
distance of 6 m using large 
forceful one-legged hopping 
movements. The time taken to 
complete this task was 
recorded. 

patellar tendinopathy (PT) which are 
potentially modifiable through 
rehabilitation; and (2) investigate the 
influence of sex on these clinical features. 
Further study aims were to: (a) establish 
the repeatability of the chosen clinical 
measures; (b) determine the symmetry in 
clinical features between limbs of PT 
participants; and (c) identify whether 
scores on the clinical measures predict 
symptoms and function in participants 
with PT. 
Results: Unilateral and bilateral PT had 
greater mass and higher BMI’s than 
control. Those with bilateral PT reported 
more sports hours per week than those 
with unilateral PT or control. 
Females perform worse on both hop tests 
Hop for distance doesn’t predict an 
increase in self-reported function 
Hop tests don’t predict changes in self-
reported symptoms of usual pain and 
worst pain 

Eastlack 
1999 

Subjects were divided 
into two groups: 
copers (N = 12; 10 
male, 2 female), and 
subacute noncopers (N 
= 18; 10 male, 8 
female) and chronic 
noncopers (N = 15; 14 
male, 1 female 

I- all with 
ACL tear 

Not stated- 
just that all 
were 
athletes 

The single leg hop, cross-over 
hop, triple hop, timed hop  
Results of the triple hop, cross-
over hop, and the single hop 
tests were averaged, and the 
involved side's performance 
was expressed as a percentage 
of the uninvolved side's 
performance. The timed hop 
test performance was also 
averaged and the uninvolved 
side value was expressed as a 
percentage of the involved side 

Aims: 1) assess the relationship among 
muscle performance, laxity, and function 
in a group of copers and noncopers and; 
2) systematically characterize the coper 
and noncoper populations to identify tests 
that can differentiate between the 
populations.  
Results: There was no significant 
difference in laxity among copers (5.5 ± 
2.7 mm) and noncopers  subacute, (4.2 ± 
2.2 mm) (chronic, (5.1 ± 2.8 mm) in laxity 
and measurements of laxity (KT-2000) 
alone are insufficient for determining 



 functional status after ACL injury. Copers 
perform better than non-copers on all 
functional hop tests but final regression 
equation contained the crossover hop only 

Gauffin 
1990 

Fifteen patients were 
selected for the study. 
Their mean age was 27 
± 3 years (range 21-
32), height179 ± 7 cm, 
and weight 74 ± 8 kg 

I- ACL 
tear 
Mean 
time after 
injury 
was 16 ± 
9 months 
(range 7-
37). 
H-  
A 
reference 
group 
(mean 
age 24 ± 
5 years) 
consisted 
of soccer 
players 
from a 
lower 
division. 

Mostly 
recreational 
soccer 

2. A one-leg long-hop, 
jumping and landing on the 
same foot with hands behind 
the back. Three attempts were 
made for each leg, and the 
longest hop for each leg was 
taken as a measure- hands 
behind back.  

Aims: 1. to determine whether patients 
with old ACL ruptures show changes in 
basic functions such as gait and postural 
control. 2.  to investigate whether 
alterations are unilateral or bilateral 
compared with a reference group.  
3. to investigate the effects of a derotation 
brace upon basic functions and 
performance 
Hypothesis: We think unilateral changes 
might depend upon peripheral and 
bilateral changes upon central adaptation.  
Results: one leg hop impaired in the 
injured limb vs uninjured limb and vs 
control group; no correlation with 
decreased quad/ham strength; no 
difference wearing brace vs not 

Holm 2004 Thirty-five female team 
handball players from 
2 teams in the elite 
division participated. 
Their mean age was 23 
(±2.5) years, and their 
mean weight was 69.2 
(±7.3) kg. They had 
played handball for 
14.9 (±3.2) years, 4.7 

H Handball The I-leg hop test:  
performed 2 times on each leg, 
and the mean value (distances 
measured in centimeters) was 
recorded.  
The triple jump test:  
the player was asked to stand 
on both legs and jump twice 
onto the same leg, followed by a 
jump onto both legs (distances 

Aim: to investigate the physiological 
effects of an ACL prevention program on 
lower limb function 
Results: No statistically significant change 
in hop, triple jump, or stair hop tests with 
an ACL prevention program 



(±2.8) years at the top 
level. The total number 
of training hours per 
week was 10 to II. 
27 players completed 
the study 

measured in centimeters). The 
test was performed twice on 
each leg, and the mean value 
was recorded.  
Stair hop test: 
the player was asked to hop up 
22 steps on I leg, tum around, 
and hop down the same 22 
steps on the same leg (time 
measured in seconds) 

Hurd 
2008 

345 consecutive 
patients- 129 females 
and 216 males 27 
(10.3) yrs old; 58% 
non-copers and 42% 
copers 

I- acute ACL 
tears after 6 
weeks of pre-
hab 

Internationa
l Knee 
Documentati
on 
Committee 
(IKDC) level 
I or II sports 

Single hop for distance 
Cross-over hop for distance 
subjects must cross a 15cm 
wide piece of tape on each hop 
Triple Hop for Distance 
6m timed hop 
Tests were performed with 2 
practice trials followed by 2 test 
trials. The mean of these 2 trials 
was used as the score. 
Otherwise, the tests were not 
described. 

Aim: Determine the influence of 
quadriceps strength, pre-injury activity 
level, and anterior knee laxity on hop test 
performance, as well as the influence of 
timed hop, cross-over hop, quadriceps 
strength, pre-injury activity level, and 
anterior knee laxity on self-assessed 
global function.  
Results: Neither anterior knee laxity nor 
quadriceps strength differed between 
potential copers and non-copers. 
Quadriceps strength influenced hop test 
performance more significantly than 
preinjury activity level or anterior knee 
laxity, but the variance accounted for by 
quadriceps strength was low (Range: 4-
8%). Timed hop performance was the only 
variable that impacted self-assessed 
global function. The magnitude of passive 
anterior laxity had no effect on dynamic 
knee stability 

Koutras 
2009 

The sample consisted 
of 28 consecutive 
volunteers (25 men!3 
women) who 
underwent 

H- only the 
uninvolved 
leg was 
studied 

Recreational 
athletes 

The single leg jump: jump on 
one leg as far as possible with 
the arms behind the back. 
Triple jump:  starting in 
bilateral stance and landing on 

Purpose: to investigate the effect of three 
rehabilitation programs (isokinetic, 
isotonic, and home exercise) on knee 
flexor and extensor isokinetic torque and 
functional performance of the uninvolved 



arthroscopic partial 
meniscectomy. 8 
refused to participate  
 

one leg; then jump only on one 
leg and land on the same leg; 
and finally, jump with the same 
leg and land on both legs. 
The modified vertical jump 
test [16] was used. A tape 
measure is secured around the 
subject's belt who is then 
instructed to 
jump vertically and maximally 
on one leg. 

leg in patients who underwent 
arthroscopic meniscectomy. 
Results: the uninvolved leg improved with 
regard to all performance tests after both 
isokinetic and isotonic strength training 

Myer  
2011 

Eighteen patients 
(mean + SD age, 16.9 + 
2.1 years; height, 170.0 
+ 8.7 cm; body mass, 
71.9 + 21.8 kg) who 
returned to their sport 
within a year following 
ACL reconstruction 
(95% CI: 7.8 to 11.9 
months from surgery) 
participated (ACLR 
group). These 
individuals were asked 
to bring 1 or 2 
teammates to serve as 
control participants, 
who were matched for 
sex, sport, and age (n = 
20; mean + SD age, 16.9 
+ 1.1 years; height, 
169.7 + 8.4 cm; body 
mass, 70.1 + 20.7 kg). 

H- controls 
P- ACL 
reconstructe
d 

football, 
soccer, 
basketball,  
volleyball 

Broad jump 

distance was measured on a 

testing mat and recorded to the 

nearest centimeter. Athletes were 

instructed to start with the toes of 

both feet on a line and to use arm 

swing to leap forward as far as 

possible. Distance was measured 

from the start line to where the 

closest body segment touched on 

the test mat. Athletes were 

allowed 2 trials to achieve 

maximum broad jump distance to 

be recorded for analysis.  

Single hop 

The athlete’s starting position for 

this maneuver was a 

semicrouched position on the 

single limb being tested. The 

athlete was instructed to initiate 

the hop by swinging the arms 

forward, simultaneously 

extending at the hip and knee, and 

hopping forward as far as 

possible while being able to land 

safely on the same limb. A 

Purpose: To use modified NFL Combine 
testing methodology to test for functional 
deficits in athletes following anterior 
cruciate ligament (ACL) reconstruction 
following return to sport. 
Vertical jump used a machine which 
disqualifies it from our study. 6 meter 
timed hop used infrared. 
Results: 
Broad jump and timed hop not different in 
groups of ACL recon and healthy. 
LSI for single hop and triple hop different 
(large effect). LSI for crossover different 
(moderate effect). LSI for crossover hop 
 



stabilized, 1-second landing on 

the hop limb was required for a 

successful trial (FIGURE 6A). Of 

the 2 trials, that with the greatest 

distance was used for further 

analysis 

Crossover hop 

Athletes were instructed to 

immediately redirect into 2 

subsequent forward-directed 

hops, crossing over the midline 

with each hop. The final landing 

on the hop limb was required to 

be stabilized and held for 1 

second to be recorded as a 

successful  trial (FIGURE 6B)  

Triple hop 

The starting position for this 
maneuver was a semi-crouched 
position on the single limb 
being tested. The athlete was 
instructed to initiate the hop by 
swinging the arms forward, 
while hopping forward as far as 
possible and safely landing on 
the same limb, and to 
immediately redirect into 2 
subsequent hops, holding the 
third landing. 
The final landing on the hop 
limb had to be stabilized and 
held for 1 second to be 
recorded 
as a successful trial 

Nagano 
2010 

59 female athletes/114 
knees 
mean (SD) age, height, 

H basketball Y-balance test 
While maintaining the single-
leg stance, the participants 

Aims: To assess the relationship between 
dynamic knee motion in female athletes 
during landing after jumping and lower 



and weight was 19.4 
(1.2) years, 169.1 (6.6) 
cm, and 62.8 (6.5) kg, 
respectively 

were asked to reach with the 
free leg to the anterior, 
posteromedial, and 
posterolateral directions in 
relation to the stance foot. The 
maximum reach distance was 
measured by moving the slider 
from the starting point of the 
toe of the stationary foot to the 
most distant point of the 
extended foot. 
The trials were discarded and 
repeated if the participants (1) 
failed to maintain a unilateral 
stance, (2) lifted or moved the 
stance foot from the grid, (3) 
touched down with the reach 
foot, or (4) failed to return the 
reach foot to the starting 
position. The participants 
practiced three trials on each 
leg in each of the three reach 
directions before formal 
testing. After the practice, they 
conducted formal testing of 
three trials one ach leg in each 
of the three reach directions. 
The greatest value from the 
three trials for each direction 
was used for the analysis of 
each reach distance, and then 
the process was repeated with 
the other leg. In addition, the 
greatest reach distance in each 
direction was combined to yield 
a composite reach distance for 

limb clinical physical measurements, 
considered risk factors for anterior 
cruciate ligament (ACL) 
injury. We proposed that (1) knee valgus 
and flexion angles during landing are 
correlated with clinical physical 
measurements; (2) combining these 
measurements enables prediction of the 
knee valgus and flexion angles during 
landing. 
Results: Intrarater reliability on YBT is 
high. YBT does NOT predict peak knee 
valgus angle. YBT anterior + increased Hip 
IR ROM + increased ankle DF ROM + 
navicular drop explain 29% of the 
variance in peak knee flexion angle 



analysis of overall test 
performance. The lengths of 
both legs were measured in a 
standing position from the ASIS 
to the top portion of the medial 
malleolus by using a cloth tape 
measure, and the length data 
were normalized for each leg. 

Noyes 
1991  

67- 40 male, 27 
females age 16-48 
Only 26 (group 2) 
completed all 4 tests 
but all 67 completed 
single hop and timed 
hop 

I- ACL 
deficient 
patients 

59/67 were 
injured 
during 
sports 

Single hop 
Timed hop 
Triple Hop 
the patient stood on one leg, 
performed three consecutive 
hops as far as possible, and 
landed on the same foot. The 
total distance hopped was 
measured. The mean values and 
the limb symmetry index were 
calculated as described for the 
single hop test. 
Crossover hop for distance 
performed on a course 
consisting of a 15 cm marking 
strip on the floor which 
extended approximately 6 
meters. The patient hopped 
three consecutive times on one 
foot, crossing over the center 
strip on each hop. The total 
distance hopped was measured. 
The limb symmetry index was 
calculated as previously 
described for the single hop 
test. 

Aims: 1.  Compare the 4 hop tests to 
determine which was most diagnostic of 
limb asymmetry 2.  To determine, through 
regression analysis,  
what combination of hop tests and other 
clinical findings can be used to determine 
lower limb function in people with ACL 
deficient knees. Regression analyses were 
conducted between limb symmetry as 
measured by the hop tests and muscle 
strength, symptoms, and self-assessed 
function. 
Results: 
Thirty-five of 67 patients (52%) 
demonstrated abnormal limb symmetry 
on the single hop test (Table 1). Thirty-
three of 67 patients (49%) demonstrated 
abnormal limb symmetry on the timed 
hop test. There was no statistically 
significant difference between the two 
tests. 15 multiple regressions run and 
none of the tests, in combination with any 
other variable correlated with limb 
symmetry 
Detecting abnormal limb symmetry in an 
ACL deficient knee (SN): 
Single hop: SN52  SP97 
Timed Hop: SN49 SP94 



Not Sensitive enough 
Purdam 
2003 

46 male and female 
adolescent basketball 
players 
Mean age (SD) was 
16.5 years (1.0). Mean 
height was 184.3 cm 
(11.4 cm) and mean 
weight was 74.9 kg 
(12.7 kg). 

I- 13 with 
VISA less than 
90 
18 with VISA 
of 90-99 
H- 15 with a 
100 VISA 
score (no 
disability) 

basketball 
players 

25 degree declined board 
Tests: 
1. Single leg squat 
2. Single leg hop 
Starting with a knee flexion 
angle of 50 degrees, subjects 
then hopped as high as possible 
and landed with the entire foot 
contacting the board and 
returning to the start position 
of 50 degrees knee flexion 

Aim: to determine the discriminative 
ability of several functional tests for 
change in pain (0-10scale) due to 
intensive workloads in patients with 
jumper’s knee and to investigate the 
decline squats and hop as examination 
tools for jumper’s knee 
Results: single leg decline squat and single 
leg decline hop are the most 
discriminatory tests but the single leg 
decline squat is more reliable. Double leg 
tests of no use 

Ross  
2002 

Fifty subjects (36 men, 
14 women, 
age=20.6±1.3 years) at 
a mean of 31.0±16.3 
months following ACLR 

P- Anterior 
cruciate 
ligament 
repair (ACLR) 

Air Force 
academy 
cadets- all 
intramural 
athletics- 
96% injured 
during 
sports 

Single leg hop for distance 
Subjects stood on one leg with 
the anterior aspect of their 
athletic shoe at the zero mark of 
the tape measure. They were 
instructed to hop as far as 
possible forward and land on 
the tape measure. The distance 
from the zero mark of the tape 
measure to the point where the 
subject’s heel hit the ground 
was measured.  
 

Aim: to examine the relationship between 
participation restrictions in activities of 
daily living and sports following anterior 
cruciate ligament reconstruction (ACLR). 
The dependent variable was participation 
restriction in ADL and sports as measured 
by KOS, ADLS, and SAS. 
Results: Forward stepwise regression 
analysis revealed that while the number of 
injured knee structures alone accounted 
for 47% of the variability in patient-
reported participation restrictions, the 
combination of the number of injured 
knee structures, time from ACLR, and the 
hop index provided the most effective 
estimate of participation restrictions.  
Fewer injured structures in the knee, 
more time since ACLR and greater scores 
on the hop index explained 66% of the 
variation in participation restrictions. No 
correlation between quadriceps torque at 
90 degrees per second and the hop test 

Ross Forty-eight subjects P-ACLR Air Force Single hop- same as in 2002 Aim: to assess the relationship between 



2010 (34 men, 14 women; 
age 20.6 ± 1.2 years), at 
a mean of 31.7 ± 16.2 
months following 
ACLR, 

academy 
cadets- all 
intramural 
athletics- 
96% injured 
during 
sports 

study functional levels in activities of daily 
living and sports and fear-avoidance 
beliefs in patients with a history of 
anterior cruciate ligament reconstruction 
(ACLR), after controlling for injury-related 
variables and physical impairment 
measures.  
Results:  a regression model with only the 
Fear-Avoidance Belief Questionnaire 
(FABQ) activity subscale score and 
additional knee surgery accounted for 
61% of the variance in combined self-
reported activity scores. The hop test 
along with isokinetic torque and anterior 
tibial laxity explained only 1% of the 
variance 

Svensson 
2006 
 

59- 28 B-PT-B graft 
and 31 in the 
semitendinosis group. 
All female 

P 53 injured in 
sport- not 
specified 

Knee walking test- not a 
physical performance test 
and 
Single leg hop (not described) 

Aim: to compare the results after 
arthroscopic anterior cruciate ligament 
(ACL) reconstruction using central third, 
bone-patellar tendon-bone (BTB group) 
(n=28) and four strand 
semitendinosus/gracilis (ST/G group) 
(n=31) autografts in female patients. 
Results: The hop test LSI improves 2 years 
after rehabilitation for ACL tear after both 
BPTB and quadruple gracilis as did the 
Lysholm knee score but no correlation 
between these 2 measures of function was 
performed 

Tegner 
1986 

26 ACL deficient male 
soccer players (27 +/- 
6 yrs); 66 uninjured 
male soccer players 
(mean age 23+/-5 yrs) 

I- 26 ACL 
deficient 
soccer 
players 
H- 66 
uninjured 
male soccer 

Soccer One-leg hop 
performed three times with 
each leg, hopping and landing 
on the same leg with the hands 
behind the back. The best 
distance for the injured leg and 
the quotient between the best 

Aim: to evaluate dysfunction after ACL 
injury with use of functional tests by 
comparing tests results in ACL deficient 
players with those of uninjured soccer 
players 
Results: Patients who were ACL deficient 
hopped significantly shorter and had 



players distances for the injured and 
the uninjured legs were used 
Running a staircase 
A spiral staircase with 25 steps 
was run twice, up once and 
down once, one step at a time. 
The running time was recorded 
manually with a stopwatch. 
Running up and down a slope 
The indoor slope was 55 meters 
long with a 180° turn halfway 
up. It was run up once and 
down once. The running time 
was recorded manually with a 
stopwatch. 

lower hop quotients and distances with 
the injured leg when compared to healthy 
subjects but 62% of the injured 
population had a normal hop quotient 
(normal defined as a range of 2SD’s from 
the mean of the healthy group). ACL 
deficient subjects ran slope and stairs  
significantly slower than healthy 
comparisons.  42% of injured ran stairs 
normally and 35% ran slope normally 

Witvrouw 
2002 

30 patients with 
anterior knee pain (10 
males and 20 females), 
who met the inclusion 
criteria (see below), 
followed a five-week 
rehabilitation protocol.  
Mean age of the 
subjects was 21.1 (4.6) 
(SD) years. The 
duration of symptoms 
before the beginning of 
this study averaged 
16.2 months (8 weeks 
to 28 months 

I- anterior 
knee pain 

80% 
(24/30) 
participated 
in sports 

Unilateral squat test 
subjects were asked to perform 
a maximal single knee bend 
without pain. The maximal 
flexion angle in the knee was 
measured using the American 
Academy of Orthopedic 
Surgeons’ (1993) instructions 
Step test 
subjects were asked to step up 
and down a 10-cm step. If the 
subjects did not experience 
pain, the height of the step was 
increased by 5 cm until pain 
occurred. This height was 
recorded. If the patients were 
able to step up and down a step 
of 45 cm without pain, the test 
ended and the patients were 
registered as asymptomatic 
Triple jump test 

Aim:  to determine the outcome-predictive 
role of various parameters in the closed-
chain treatment of chronic anterior knee 
pain patients 
Results:  ICC Triple jump = 0.88;  
A multiple stepwise regression analysis 
revealed that the reflex response time of m. 
vastus medialis obliquus (VMO) (P1/20.041; 
0.026), and the duration of symptoms (P1/2 
0.019; 0.045) were the only two parameters 
which were significantly associated with the 
outcome (evaluated by the Kujala score) at 
five weeks, and at three months 



patients were instructed to 
stand on their injured leg, and 
had to jump three times along a 
straight line. The total distance 
was measured in centimeters, 
and in addition the patients 
were instructed to score their 
pain and discomfort  during this 
test on a 100-mm VAS 

Zouita 
2009 

26 soccer players 
having undergone a 
single ACLR (mean + 
S.D. age: 22 + 3.11; 
height: 172.8 + 4.17 
cm; weight: 72.1 + 7.15 
kg) and a control group 
comprising 20 age- and 
activity-matched 
subjects (age: 23.96 + 
2.02 years; height: 
180.2 + 0.06 cm; 
weight: 78.37 +9.58 
kg). 

P-24 weeks 
post ACLR 
H- 20 control 

Soccer Single Hop 
The single-leg hop was 
performed three times with 
each leg. Subjects were asked to 
hop as far as possible from a 
predetermined line and to land 
on the same leg. The use of arm 
swing was not discouraged, as 
subjects were asked to perform 
with maximal effort. The best of 
the three tests was recorded in 
centimeters and used as the 
dependent score 

Aim: To compare results of the single-leg 
hop for distance in soccer players 2 years 
after anterior cruciate ligament 
reconstruction 
(ACLR) with those in an age- and activity-
matched control group 
Results: 
After ACLR (mean time postoperatively: 
24 +1 months), single-leg hop for distance 
score was normal, when compared with 
the contralateral limb. Our results indicate 
that 2 years after surgery, single-limb 
postural stability in the ACLR group 
differed significantly from that in the 
control group. 

Barber 
1990 

43 females, 35 males 
from the community, 
and 15 elite male 
soccer players 
AND 
26 males + 9 females 
Mean age 25 (17-34) 
with positive 
Lachman’s and pivot 
shift tests with no 
clinical sign of other 
ligamentous injury 

H-93 normals 
I- 35 ACL 
deficient 
normal at 
activity Level 
I or II 
 
 

All level I or 
II activity 
and elite 
soccer 

One-legged hop for distance 
The patient stands on one limb, 
hops as far as possible, and 
lands on the same limb. The 
distance is measured and 
recorded. Each limb is tested 
twice. To calculate the 
symmetry index, the mean of 
the involved limb is divided by 
the mean of the noninvolved 
limb and the result is multiplied 
by 100 

Aim: to evaluate the effectiveness of five 
hopping, Jumping, and cutting type 
(shuttle run) tests in determining lower 
extremity functional limitations in 
anterior cruciate ligament- (ACL) deficient 
knees 
Results: testing of normal established 
85% on the LSI as “normal” for the 1-
legged hop and timed hop. The 2 shuttle 
run tests and the vertical jump test did not 
detect functional limitations.  In the one-
legged hop tests, 50% of the patients 



One-legged vertical jump 
the patient's standing reach is 
recorded for both the right and 
left sides. The patient then 
jumps off of a specified 
limb, touches the wall, and 
lands on the same limb. The 
opposite limb is not used 
during the test; the patient lifts 
it off of the ground prior to 
the jump. Chalk is applied to the 
fingertips to properly record 
the jump. Two tests are 
performed on each leg. The 
standing reach is subtracted 
from the total vertical jump 
score. The mean is used and the 
LSI is calculated 
One-legged timed hop test 
a distance of 6 m is measured. 
The patient, encouraged to use 
large forceful one-legged 
hopping motions, performs a 
series of hops over the total 
distance. A 
series of two tests are 
completed for each limb, 
with mean times calculated to 
the nearest one hundredth of a 
second. LSI is calculated 
Shuttle run 
The shuttle run is performed on 
a 6-m course. Cones placed at 
both ends of the course 
designate circling points. One 
limb, designated the circling 

performed normally, however, all 
reported giving-way episodes with sports, 
indicating a lack of sensitivity of these 
tests in defining functional limitations. 
Patients with abnormal one-legged hop 
test scores were considered at serious risk 
for giving way and limitations during 
sports activities. Statistically significant 
relationships were found among abnormal 
scores on the one-legged hop-type tests 
and (I) self-assessed difficulty with 
pivoting, cutting, and twisting, (2) 
quadriceps weakness (isokinetic at 60 
degrees per second), and (3) 
patellofemoral compression pain 



limb, is kept toward the inside 
of the course during the test. 
Each patient completes a one-
half-speed trial run for both the 
involved and noninvolved 
limbs. The patient then 
completes two laps on each 
limb. The LSI is calculated 
Cutting-type shuttle run 
For the second shuttle run, the 
patient accelerates from the 
beginning to the end of a 6 
meter distance, performs a 
sudden deceleration, stops, 
turns, pivots, and accelerates 
back to the starting point. Each 
patient completes two laps for 
each limb. The LSI is calculated 

Brosky 
1999 

15 male; 26 yrs (7.3); 
height 182.7 (8.3) cm; 
weight 86.5 kg (14.9) 

P- post ACL 
reconstructi
on 

Recreational 
athletes (2-3 
x a week) 

Single hop 
The subjects stood on one limb 
behind a line marker 
representing the starting point, 
and hopped as far forward as 
possible, landing on the same 
limb (Figure 2). 
The criteria for a successful 
jump required the subject 
to maintain the landing for a 
minimum of 2 seconds.  
Single leg timed hop 
The timed hop was 
performed over a distance of 6 
meters. Subjects were 
encouraged to use large forceful 
1-legged hopping motions 
across the 6 meter distance. 

Aim: To evaluate the intrarater reliability 
of selected clinical outcome measures in 
patients having ACL reconstruction 
Results: 
Single hop, timed hop, and vertical hop 
ICC for intrarater  .88- .97. With the graph 
these authors use for ICC’s it’s impossible 
to tell which values belong to which tests 
 



Mean of 3 trials used 
Single leg vertical jump 
Used a Vertec.  Counter 
movements of the upper 
extremities were encouraged 
during the jumps to facilitate 
maximal height of jump.  The 
standing baseline reach was 
subtracted from the total 
vertical jump score to obtain 
the distance jumped 

Grindem 
2011 
 

81 subjects 
40 men and 41 women 
with a mean age of 29.2 
(8.8) yrs 

I- ACL 
deficient 

Regular 
participants 
in Level I or 
II activities 

Single hop 
Triple hop, timed 6m hop, 
crossover hop 
1 practice and 2 trials with arms 
free. LSI was calculated. 

Aims: 1. to determine if single-legged hop 
tests in the early phase after ACL injury 
are predictive of self-reported knee 
function assessed with the IKDC2000 in 
non-operatively treated individuals 1 year 
after baseline testing. 
2. to assess if a combination of 2 single-
legged hop tests would lead to higher 
discriminative accuracy than 1 hop test 
alone. 
Results: Single hop is the only test 
predictive of function at 1 year. A cut 
score of 88% has a SN of 71.4 and an SP of 
71.7. Those with LSI above 88% have an 
89% probability of achieving normal 
ratings on the IKDC at 1 year while those 
below 88% have only a 5% chance of 
reaching normal on IKDC. Combining 2 
tests did not create higher discriminative 
accuracy 

Logerstedt 
2012 
 

One hundred 
subjects (75.0%) 
underwent 
reconstructive surgery 
and performed both a 

P- ACL 
reconstructi
on 

Regular 
participants 
in Level I or 
II activities 

The single hop for distance 
(single hop),  
Performed with the patient 
standing on the leg to be tested, 
hopping as far as possible, and 
landing on the same leg 

Aim: to determine if single legged hop 
tests can be used to predict 1 year self-
reported outcomes  
Hypothesis: Single-legged hop tests 
conducted preoperatively would not and 6 



pre-op and  6 month 
post-op hop test 

crossover hop for distance 
(crossover hop), 
patients stood on 1 leg, then 
hopped as far as possible forward 3 
times while alternately 
crossing over a 15-cm marked strip 
on the floor  
triple hop for distance (triple 
hop), performed with the patient 
standing on 1 
leg and performing 3 consecutive 
hops as far as possible  
The hop distance 
was measured to the nearest 
centimeter from the starting 
line to the patient’s heel with a 
standard tape measure. 
 6-meter timed hop (6-m timed 
hop)  

patients stood on 1 leg, then 
hopped as fast as possible over 
a marked distance of 6 meters. 
The time was recorded with a 
standard stopwatch 
The Mean of 2 trials was used 
and LSI was calculated 
For the 6-m timed hop, LSI was 
expressed as the percentage of 
the averaged uninvolved limb 
hop time divided by the 
averaged involved limb hop 
time. 

months after ACL reconstruction would 
predict self-reported knee function 
(International Knee Documentation 
Committee [IKDC] 2000) 1 year after ACL 
reconstruction 
Results: Single-legged hop tests conducted 
6 months after ACL reconstruction can 
predict the likelihood of successful and 
unsuccessful outcome 1 year after ACL 
reconstruction. Patients demonstrating 
less than the 88% cutoff score on the 6-m 
timed hop test at 6 months may benefit 
from targeted training to improve limb 
symmetry in an attempt to normalize 
function. Patients with minimal side-to-
side differences on the crossover hop test 
at 6 months possibly will have good knee 
function at 1 year if they continue with 
their current training regimen. 
Preoperative single-legged hop tests are 
not able to predict postoperative 
outcomes. Optimal LSI cutoff for 6m timed 
is 87.7% (Sn53;Sp 90) and for the 
crossover is 94.9% (Sn 88; Sp 47) 

Ostenberg 
1998 

101 female soccer 
players (20.3 (4.1) yrs 
old; 166.9 (4.9) cm tall;  
weight 61.3 (7.3 kg); 
BMI 21.9 (2.4)  

H Soccer One-leg-hop for distance. 
Standing on one leg, hands 
behind the back, the subject 
hopped and landed, on the 
same leg, without moving the 
hands from the back or losing 

Aims: 1. to determine the relationship 
between isokinetic knee extensor muscle 
strength at 60"/sec and 180°/sec and five 
functional performance tests (one-leg-
hop, triple-jump, vertical-jump, one-leg-
rising and square-hop) 2. to determine the 



balance. The distance, in 
centimeters, was measured 
from the toe in the starting 
position to the heel where the 
subject landed. The hop was 
performed three times with 
each leg and the best effort was 
recorded. 
Triple-jump. The subject was 
standing on both feet, hands 
free to help during the jump, 
hopping from both feet to the 
right foot, then again to the 
right foot and finally landed on 
both feet. The procedure was 
repeated twice on the right foot 
and then three times on the left 
foot. However, if the subject 
increased hop length in all the 
three hops, additional hops 
were performed until no 
increase in hop length was 
seen. The best performance was 
recorded, in centimeters 
Vertical-jump. Modified. A 
measuring tape ran vertically 
down from the belt through a 
loop in the platform. The 
subject was standing on both 
feet, hip wide, both arms free to 
help during the jump. The 
subject was allowed to bend the 
knees as much as desired to 
initiate the jump. When the 
subject performed a vertical 
jump, the measuring tape was 

relationship between the five different 
functional performance test 
Results:  Using linear regression models 
corrected for body weight, height, and age, 
there were low correlations between the 
isokinetic strength measurements at 60 
and 180 deg/sec and the functional tests. 
It is not recommended using functional 
performance testing and isokinetic testing 
interchangeably. 
Normal lSI’s are about 100% in dominant 
vs non-dominant and 96% when 
comparing strong leg vs weak with the 
exception of 1 leg rising which was within 
15%. 



pulled through the loop and the 
height of the jump was 
recorded. Three maximal trials 
were allowed and the best 
result was recorded, in 
centimeters. However, if the 
subject increased jump height 
in all the three jumps, 
additional jumps were 
performed 
One-leg-rising. The subject 
was sitting on a height-
adjustable bench, the heel of 
one foot placed 10 cm in front 
of the bench on a stool secured 
to the floor. This way the 
minimum height possible was 0 
cm. The other foot was held in 
the air. Both arms were held 
out in front of the body 
The subject was asked to rise 
on one leg without help, neither 
by swinging the body nor the 
arms. The subject 
chose the initial height and was 
allowed three trials. 
If the subject succeeded, the 
bench was lowered and three 
new trials were allowed. The 
subject continued until she no 
longer could rise from the 
bench. The height, between the 
height-adjustable bench and the 
stool attached to the floor, at 
the lowest height the subject 
succeeded to rise, was 



registered in centimeters. A low 
number was seen as a better 
result than a high number 
Square-hop. The square-hop 
test has been developed and 
used in clinical practice by 
physiotherapists. The subject 
was standing outside a 30x35 
cm square, marked with tape 
on the floor. The subject was 
asked to jump clockwise, on the 
right leg, in and out of the 
square during 30 sec. The 
number of times the foot 
touched inside the square, 
without touching the tape, was 
recorded. The procedure was 
repeated on the left leg.  

Wilk 1994 Thirty-four males and 
16 females were tested 
(mean age 24.5 
years; age range 15-52 
years). Fiftyone 
percent of the patients 
tested 
were 21 years of age or 
younger. 
The mean height was 
170 cm (range 150- 
198 cm), and the mean 
weight was 75 kg 
(range 53-1 09 kg). 

P- ACLR 92% injured 
in 
Unspecified 
sports 
activities 

Single hop for distance 
The patients stood on one limb, 
hopped as far forward 
as possible, and landed on the 
same limb. The distance was 
recorded with a tape measure 
which was fixed 
to the ground. As the subject 
landed, an investigator 
recorded the distance from the 
starting position to the heel. 
Single leg timed hop 
performed over a distance of 6 
m. The patients were 
encouraged to use large, 
forceful one-legged hopping 
motions to propel their bodies 
the measured distance. Three 

Aim: to determine the relationships 
among patient self-assessment, isokinetic 
strength, and 3 functional hop tests 
Results: correlation between hop tests and 
self-rated function in ACLR patients is low.  
correlation between hop tests and 
isokinetic torque at 180 deg/sec in ACLR 
patients is better than with self-rated 
function but still low. 



tests were performed, and the 
mean times were calculated for 
each limb 
Single leg triple crossover 
hop 
Performed on a course 
consisting of a 15-cm marking 
strip on the floor that extended 
the entire 6 m. Each subject 
hopped 3 consecutive times on 
the same leg 
All tests were performed three 
times, with the mean of the 
three values used to calculate 
limb symmetry. A limb 
symmetry score of less than 
85% was considered abnormal 

Augustsson 
2004 

19 males. descriptive 
data of the patients 
was mean (±SD) age, 
body weight and height 
of 28±5 years, 79±8 kg 
and 182±5 cm 
respectively. Mean 
(±SD) time since 
surgery was 11±2 
months, whereas the 
mean time (±SD) 
between the index 
injury and 
reconstruction was 
22±17 months. And 
69% (13/19) had 
returned to their 
previous level of sports 
participation 

P- ACLR All of the 
patients 
were at least 
recreational 
athletes 

Single leg hop 
2 practice trials.  The patient 
was instructed to stand on one 
leg and to position his toes to a 
mark on the floor. The patient 
was then instructed to hop 
forward as far as possible and 
to land on the same leg. The 
patient was instructed to hold 
his hands on his hips 
throughout the jump. The 
distance, in centimeters, was 
measured from the toe in the 
starting position to the heel 
where the patient landed. A hop 
was only regarded as successful 
if the patient was able to keep 
his foot in place after landing 
(i.e., no extra hops for balance 

Aim:  to investigate the ability of a new 
hop test to determine functional deficits 
after ACL reconstruction. 
Results: 
Hop test and fatigued hop test 
significantly different in injured vs not and 
the fatigued hop test has a significantly 
lower LSI 89+ 8 compared to the hop 
97+5 



 
 

correction were allowed) until 
the investigator had marked 
where the patient landed. The 
test was performed until three 
successful hops were made 
with each leg 
Single leg hop fatigue- 1 set of 
knee extension to fatigue at 
50% 1 RM then the hop test 

Jerre 2001 49 (24 females; 25 
males) recreational 
athletes and 226 (61 
females; 165 males) 

P- 2-5 years 
post repair of 

ACL 

Recreational 
(Tegner 2-5) 
vs 
competitive 
(Tegner 9-
10) 

Single leg hop 
Testing method not described 
but symmetry index calculated 

Aim: to compare the outcome after ACL 
ligament reconstruction in recreational 
(Tegner 2-5) vs competitive athletes 
(Tegner 9-10 
Results: no difference in symmetry 
between groups in 1 leg hop 2-5 years 
after ACLR 

Vander-
meulen 
2000 

46 (17 males; 29 
females) competitive 
athletes 
see table 1 for details 

H All subjects 
exercised 
regularly 

Lateral hop 
Max of 3 warm-up hops. Hands 
free, most medial aspect of the 
foot in front of the starting line, 
must hold landing for 5 
seconds. Process continued 
until 3 successful trials 
completed 
Forward hop 
Max of 3 warm-up hops.  Hands 
free, most posterior aspect of 
the foot in front of the starting 
line, must hold landing for 5 
seconds. Process continued 
until 3 successful trials 
completed 

Aim: propose a novel lower extremity test 
(lateral hop for distance) and examine its 
reliability 
Results: Lateral hop distance ICCs are 
good (Male .83 left and .89 right; female 
.85 left, .86 right) but LSI for lateral hop 
not. Forward hop ICCS also acceptable 
(Male .84 left and .92 right; female .89 left, 
.91 right) 
Hop does not correlate with Tegner 
activity rating or self-rated stability. 
Lateral hop left correlates with stability 
rating and right with Tegner rating but 
correlations are low 
 



Supplementary Table 2. Tests and Their Procedures 
ONE LEG HOP FOR DISTANCE- The hop test is a measured maximal leap test where the subject starts on 1 leg, jumps as far 
forward as possible and lands on the same leg. Arm swing is allowed. The comparison between legs is often performed by dividing 
the lesser value by the greater value and multiplying by 100 to produce a symmetry index (DANIEL 1982 IS ORIGINAL ARTICLE) 

STUDY & YEAR TEST NAME  ALTERNATE TEST 
DESCRIPTION 

WARM-UP FINAL SCORING 
MECHANISM 

Augustsson 2004 Single leg hop Hands on hips 
throughout the test 

Stationary bike for 10 
minutes, 15 squats, 
and 20 toe raises 
followed by 2 practice 
trials 

Mean of 3 successful 
trials 

Fatigued single leg hop Knee extension to 
fatigue at 50% of a 1 
repetition max (RM) 
then testing with hands 
on hips throughout the 
test 

Stationary bike for 10 
minutes, 15 squats, 
and 20 toe raises 
followed by 2 
submaximal sets of 
knee extension 

Mean of 3 successful 
trials 

Barber 1990 One-legged hop for 
distance 

In accordance with the 
usual 

None identified Mean of 2 attempts 

Battaglia 2007 Single leg hop No description provided None identified Mean of 3 attempts 
Bjorkland 2006 and 
2009 

One leg hop for distance The patient jumps 
one-leg hop for distance, 
10 hops in rapid 
succession as far as 
possible, starting with 
the healthy leg 

Stationary bike for 10 
minutes 

The patient and 
physiotherapist 
each rate 
performance. 
1-2 points 
the patient performs 
a few short hops 
then stops 
3-4 points  
involved leg hops 



25% of the 
uninvolved leg 
5-6 points 
involved leg hops 
50% of the 
uninvolved leg 
7-8 points 
involved leg hops 
75% of the 
uninvolved leg 
9-10 points 
hopping is the same 
distance bilaterally 
with equal 
springiness and 
rhythm 

Brosky 1999 Single hop Must hold the landing 
for 2 seconds 

1 sub-maximal trial Mean of 3 trials 

Carter 1997 Single hop In accordance with the 
usual  

None permitted Best of 3 attempts 

Crossley 2007 Hop for distance In accordance with the 
usual 

Unspecified sub-
maximal warm-up 

Best of 3 attempts 

Eastlack 1999 Single hop Not described Followed isokinetic 
strength testing 

Injured limb/non-
injured limb x 100 

Triple hop Not described Followed isokinetic 
strength testing 

Injured limb/non-
injured limb x 100 

Gauffin 1990 One-leg long hop Arms behind the back None described Best of 3 attempts 
Grindem 2011 Single hop for distance In accordance with the 

usual 
1 practice trial Mean of 2 attempts 

Triple hop for distance 3 hops on same leg 1 practice trial Mean of 2 attempts 



Holm 2004 1-leg hop Not described None described Mean of 2 attempts 
Hurd 2008 Single leg hop for distance Not described 2 practice trials Mean of 2 attempts 

Triple hop for distance Not described 2 practice trials Mean of 2 attempts 
Jerre 2001 1-leg hop test Not described None described Lesser 

value/greater value 
x 100 

Koutras 2009 Single jump Arms behind back None described Best of 3 attempts 
Logerstedt 2012 Single hop for distance Landing must be 

controlled and if not, the 
tests is to be repeated 

None described Mean of 2 attempts 

Triple hop for distance 3 hops on same leg 
Landing must be 
controlled and if not, the 
tests is to be repeated 

None described Mean of 2 attempts 

Myer 2011 Single hop Start in a crouched 
position on 1 leg, use of 
arm swing, must hold 
landing for 1 second 

Practice trials until 
proper technique was 
achieved (usually 1 
trial) 

Best of 2 trials.  

Triple hop Start in a crouched 
position on 1 leg, use of 
arm swing, leap 3 times 
on the same leg, must 
hold landing for 1 
second 

Practice trials until 
proper technique was 
achieved (usually 1 
trial) 

Best of 2 trials 

Noyes 1991 Single hop In accordance with the 
usual 

None described Mean of 2 trials 

Triple hop 3 hops on the same leg None described Mean of 2 trials 
Ostenberg 1998 One leg hop for distance Hands behind back. Must 

control the landing 
Sub-maximal effort on 
a lower extremity 
ergometer for 5 

Best of 3 trials 



minutes 
Ross 2002 and 2010 Single leg hop for distance Start with toe behind the 

baseline and measure 
distance to the heel 

Stationary bike for 5 
minutes followed by 
quadriceps, hamstring, 
and calf muscle 
stretching and 1 
practice trial 

Mean of 3 trials 

Svensson 2006 Single leg hop Not described None described Not stated 
Tegner 1986 One-leg hop Hands behind back Stationary bike for 10 

minutes 
Best of 3 trials 

Vandermeulen 2001 Forward hop Tested barefoot with the 
most posterior part of 
the foot in front of the 
starting line. Must 
maintain balance for 5 
seconds 

Maximum of 3 
progressively longer 
hops 

Mean of 3 successful 
trials 

Wilk 1994 Single leg hop for distance Start with toe behind the 
baseline and measure 
distance to the heel 

None described Mean of 3 trials 

Witvrouw 2002 Triple jump Hop 3 times on 1 leg and 
provide a pain score 

None described Not stated 

Zouita 2009 Single hop Arm swing allowed Unspecified 5 minute 
warm up 

Best of 3 trials 

SIX METER TIMED HOP- The 6-meter timed hop test measures the time it takes for a subject to traverse 6 meters hopping on one 
leg. The comparison between legs is often performed by dividing the lesser value by the greater value and multiplying by 100 to 
produce a symmetry index. (BARBER 1990) 
Barber 1990 One-legged timed hop  In accordance with the 

usual 
None described Mean of 2 trials 

Brosky 1999 Single leg timed hop In accordance with the 
usual 

1 sub-maximal trial Mean of 3 trials 



Crossley 2007 6-meter hop  In accordance with the 
usual 

None identified Best of 3 trials 

Eastlack 1999 Timed hop Not described Followed isokinetic 
strength testing 

Injured limb/non-
injured limb x 100 

Grindem 2011 6-meter timed hop In accordance with the 
usual 

1 practice trial Mean of 2 attempts 

Hurd 2008 6-meter timed hop Not described 2 practice trials Mean of 2 trials 
Logerstedt 2012 6-meter timed hop In accordance with the 

usual 
None described Mean of 2 attempts 

Noyes 1991 Timed hop In accordance with the 
usual 

None described Mean of 2 trials 

Skaara 2013 6-meter timed hop Not described 1 practice trial Mean of 2 trials 
Wilk 1994 Single leg timed hop In accordance with the 

usual 
None described Mean of 3 trials 

CROSSOVER HOP FOR DISTANCE- The crossover hop test is a measured maximal leap test. The subject must hop back and forth 
across a 15 cm wide, 6 meter long tape 3 times. The comparison between legs is often performed by dividing the lesser value by the 
greater value and multiplying by 100 to produce a symmetry index. (NOYES 1991 IS THE ORIGINAL ARTICLE) 
Bjorkland 2006 and 
2009 

Crossover hop The patient jumps as 
wide and long as 
possible in rapid 
succession on a track of 
8m at a width of 30cm 
and 60 cm 

Stationary bike for 10 
minutes 

The patient and 
physiotherapist 
each rate 
performance. 
1-2 points 
the subject stops 
after a few attempts 
to hop 
3-4 points 
25% of the length of 
the uninvolved leg 
or stops after 50% 
of the distance 



5-6 points 
50% of the length of 
the uninvolved leg 
but without rhythm 
and flow 
 7-8 points 
75% of the length of 
the uninvolved leg 
but with restricted 
springiness and 
rhythm  
9-10 points 
100% of the 
distance, 
springiness, and 
rhythm of the 
uninvolved leg 

Eastlack 1999 Crossover hop Not described Followed isokinetic 
strength testing 

Injured limb/non-
injured limb x 100 

Grindem 2011 Crossover hop for 
distance 

In accordance with the 
usual 

1 practice trial Mean of 2 attempts 

Hurd 2008 Crossover hop for 
distance 

In accordance with the 
usual 

2 practice trials Mean of 2 trials 

Logerstedt 2012 Crossover hop for 
distance 

Landing must be 
controlled and if not, the 
tests is to be repeated 

None described Mean of 2 attempts 

Myer 2011 Crossover hop for 
distance 

Start in a crouched 
position on 1 leg, use of 
arm swing, leap3 times 
on the same leg, must 

Practice trials until 
proper technique was 
achieved (usually 1 
trial) 

Best of 2 trials 



hold landing for 1 
second 

Noyes 1991 Crossover hop for 
distance 

In accordance with the 
usual 

None described Mean of 2 trials 

Skaara 2013 Triple crossover hop Not described 1 practice trial Mean of 2 trials 
Wilk 1994 Single leg crossover triple 

hop for distance 
In accordance with the 
usual 

None described Mean of 3 trials 

FIGURE OF EIGHT RUN- The figure of eight is a timed agility test that involves straight ahead running of curves. There is no 
standardization of distance or severity of curves. 
STUDY TEST NAME  TEST DESCRIPTION WARM-UP FINAL SCORING 

MECHANISM 
Bjorkland 2006 and 
2009 

Figure of 8 jog Jog straight 2 x 20 
meters then in a figure of 
eight around 2 circles, 4 
meters in diameter. 
After ½ the distance, 
speed and stride length 
should be increased to 
normal 

Stationary bike for 10 
minutes 

The patient and 
physiotherapist 
each rate 
performance. 
1-2 points 
the patient stops 
jogging 
3-4 points  
jogging is 
asymmetrical 
5-6 points 
symmetrical jogging  
but figure 8 is 
asymmetrical 
7-8 points 
involved leg hops 
75% of the 
uninvolved leg 
9-10 points 



hopping is the same 
distance bilaterally 
with equal 
springiness and 
rhythm 

Carter 1997 Figure of 8 run Each subject completes 
five timed circuits of a 
figure of eight 
constructed by placing 
cones at each corner of a 
rectangle 8 m by 5 m in a 
gymnasium 

None permitted Best of 3 trials 

TRIPLE JUMP- The triple jump is a maximal leap test involving both single leg hopping and double leg jumping. The subject 
begins in bilateral stance, jumps and lands on 1 leg, hops and lands on the same leg again, then hops and lands on 2 legs. 
Holm 2004 Triple jump In accordance with the 

usual 
None identified Mean of two trials 

Koutras 2009 Triple jump 
 

In accordance with the 
usual 

None identified Best of 3 trials 

Ostenberg 1998 Triple jump If subjects increased 
distance in all 3 trials, 
additional trials were 
conducted until 
improvement stopped 

Sub-maximal effort on 
a lower extremity 
ergometer for 5 
minutes 

The best trial 

VERTICAL JUMP- The vertical jump is a maximum jump height test. A standing reach height is measured. Standing in place on 
either 1 (single leg) or 2 legs, the subject squats then leaps as high as possible as marked by a finger tip reach at the apex of the 
jump. The reach height is subtracted from the apex height to determine the jump height. 
Barber 1990 One-legged vertical jump Chalk is applied to 

subjects’ fingertips so 
that a mark is left on a 
wall. Must take off and 

None identified Mean of 2 trials 



land on the same leg. 
Bjorkland 2006 and 
2009 

Single leg vertical jump 5 vertical hops in rapid 
succession as high as 
possible with 
springiness 

Stationary bike for 10 
minutes 

The patient and 
physiotherapist 
each rate 
performance. 
1-2 points 
the patient stops the 
attempt to jump 
3-4 points 
 short jumps 
without springiness 
5-6 points 
50% of the 
springiness and 
height of the 
uninvolved leg  
7-8 points 
75% of the 
springiness and 
height of the 
uninvolved leg  
9-10 points 
100% of the 
springiness and 
height of the 
uninvolved leg  

Brosky 1999 Single leg vertical jump Used a slatted device on 
vertical pole with arms 
free 

1 sub-maximal trial Mean of 3 trials 

Koutras 2009 Modified vertical jump A tape measure is None identified Best of 3 trials 



secured around the 
subject's belt who is 
then instructed to jump 
vertically and maximally 
on one leg. 

Ostenberg 1998 Vertical jump A tape measure is 
secured around the 
subject's belt who is 
then instructed to jump 
vertically and maximally 
on both legs. If subjects 
increased distance in all 
3 trials, additional trials 
were conducted until 
improvement stopped 

Sub-maximal effort on 
a lower extremity 
ergometer for 5 
minutes 

Best of 3 trials 

Purdam 2003 Single leg hop Jump and land on the 
same leg on a 25 degree 
decline board 

5 minute warm-up on 
a bike followed by 
stretching of 
quadriceps, 
hamstrings, and calf 
muscles 

2 repetitions and 
rate pain on a 0-10 
scale 

SINGLE LEG SQUAT- The single leg squat is a test of motor control, balance and strength that involves standing on 1 leg and 
squatting to a point where the thigh is near parallel to the floor then returning to standing again. 
Bjorkland 2006 and 
2009 

Single leg squat 3 maximum squats in 
succession 

Stationary bike for 10 
minutes 

The patient and 
physiotherapist 
each rate 
performance. 
1-2 points 
the patient makes 
an attempt to squat 



with the affected 
knee 
3-4 points  
can squat 25% of 
the unaffected knee 
5-6 points 
can squat 50% of 
the unaffected knee 
7-8 points 
can squat 75% of 
the unaffected knee 
9-10 points 
can squat 100% of 
the unaffected knee 

Bjorkland 2006 and 
2009 

Single leg rise from chair Seated with the knee 
flexed to 90 degrees or 
the angle that the subject 
can rise from with the 
healthy knee, the patient 
must stand and then sit 
again using only 1 leg 

Stationary bike for 10 
minutes 

The patient and 
physiotherapist 
each rate 
performance. 
1-2 points 
the patient is able to 
move slightly 
3-4 points 
able to stand 
halfway 
5-6 points 
stands with great 
difficulty and sits 
without control  
7-8 points 
stands with certain 



arm assistance and 
sits with limited 
control 
9-10 points 
stands without 
difficulty and sits 
with control 

Purdam 2003 Single leg squat on the 
decline board 

On a 25 degree decline 
board 

5 minute warm-up on 
a bike followed by 
stretching of 
quadriceps, 
hamstrings, and calf 
muscles 

2 repetitions and 
rate pain on a 0-10 
scale 

Ostenberg 1998 One-leg rising Seated on a height-
adjustable bench with 
one foot on a stool and 
the other one in the air. 
A successful rise from 
the seated position 
without the use of the 
arms 

Sub-maximal effort on 
a lower extremity 
ergometer for 5 
minutes 

The best trial- 
distance between 
the bench seat and 
the foot stool. 

Witvrouw 2002 Unilateral squat test A full squat is listed as 
asymptomatic 

None identified The maximum angle 
achieved without 
pain 

OTHER TESTS- These are unique tests examined in only 1 study or by 1 author/set of authors 
STUDY TEST NAME  TEST DESCRIPTION WARM-UP FINAL SCORING 

MECHANISM 
Barber 1990 Shuttle run Sprint in circles around 

2 cones 6 meters apart 
with first, one leg on the 

One, half-speed trial 
with each circling leg 

Mean of 2 trials 



inside (circling limb) and 
then the other 

Barber 1990 Cutting type shuttle run Over a 6 meter course, 
sprint from beginning to 
end, decelerate rapidly, 
change direction and 
sprint to the starting 
point. 2 laps are 
completed with each 
limb as the lead. 

None identified Mean of 2 trials 

Bjorkland 2006 and 
2009 

Acceleration/Deceleration Sprint 2 x 20 meters 
with deceleration 
required within 5 meters 

Stationary bike for 10 
minutes 

The patient and 
physiotherapist 
each rate 
performance. 
1-2 points 
the patient is unable 
to sprint 
3-4 points 
can sprint but not 
accelerate or 
decelerate 
5-6 points 
limping during 
acceleration, is 
unable to reach full 
speed, decelerate 
mostly with the 
uninvolved leg 
7-8 points 
can accelerate to full 



speed but 
decelerate unevenly 
or exceeds the 5 
meters 
9-10 points 
accelerates to full 
speed and 
decelerates evenly 
with the 5 meters 

Holm 2004 Stair hop Stand on 1 leg, hop up 22 
steps, then hop down 22 
steps 

None stated Time to completion 
in seconds 

Myer 2011 Broad jump Start with the toes of 
both feet on a line and to 
use arm swing to leap 
forward as far as 
possible. Distance was 
measured from the start 
line to where the closest 
body segment touched 
on the test mat. Athletes 
were allowed 2 trials to 
achieve maximum broad 
jump distance to be 
recorded for analysis 

Practice trials until 
proper technique was 
achieved (usually 1 
trial) 

Best of 2 trials 

Nagano 2010 Star excursion balance 
test  

Custom-made device 
with 3 measuring cords 
running in an anterior, 
posteromedial, and 
posterolateral direction. 

3 practice trials in 
each direction  

The greatest reach 
of 3 in each 
direction. Also, the 
greatest reach in 
each direction was 



Distance in each 
direction measured by a 
sliding device on each 
cord move with the foot. 

added together for a 
composite score 
which was 
normalized to leg 
length as measured 
from ASIS to medial 
malleolus in 
standing. 

Ostenberg 1998 Square hop test One leg, clockwise 
hopping over the sides 
of a 30 x 35 centimeter 
square  

Sub-maximal effort on 
a lower extremity 
ergometer for 5 
minutes 

Maximum number 
of touches inside the 
square for each leg 
in 30 seconds 

Tegner 1986 Running up and down a 
staircase 

Running up and down a 
25-step spiral staircase 

Stationary bike for 10 
minutes 

Time measured by a 
stopwatch 

Tegner 1986 Running up and down a 
slope 

Running up a 55 meter 
long slope with a 180 
turn halfway up, then 
running down the same 
slope 

Stationary bike for 10 
minutes 

Time measured by a 
stopwatch 

Vandermeulen 2001 Lateral hop Tested barefoot with the 
most medial part of the 
foot in front of the 
starting line. Must 
maintain balance for 5 
seconds 

Maximum of 3 
progressively longer 
hops 

Mean of 3 successful 
trials 

Witvrouw 2002 Step test Step up and down a 10- 
centimeter step. If no 
pain experienced, the 
step increases 5 
centimeters until pain 

None identified Height of step 
where pain 
occurred 



occurs 
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