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Development of a Valid and Reliable
Knee Articular Cartilage Condition–Specific
Study Methodological Quality Score

Joshua D. Harris,*†‡ MD, Brandon J. Erickson,‡ MD, Gregory L. Cvetanovich,‡ MD,
Geoffrey D. Abrams,‡§ MD, Frank M. McCormick,‡|| MD, Anil K. Gupta,‡{ MD, MBA,
Nikhil N. Verma,‡ MD, Bernard R. Bach Jr,‡ MD, and Brian J. Cole,‡ MD, MBA

Investigation performed at the Rush University Medical Center, Chicago, Illinois, USA

Background: Condition-specific questionnaires are important components in evaluation of outcomes of surgical interventions. No
condition-specific study methodological quality questionnaire exists for evaluation of outcomes of articular cartilage surgery in the knee.

Purpose: To develop a reliable and valid knee articular cartilage–specific study methodological quality questionnaire.

Study Design: Cross-sectional study.

Methods: A stepwise, a priori–designed framework was created for development of a novel questionnaire. Relevant items to the
topic were identified and extracted from a recent systematic review of 194 investigations of knee articular cartilage surgery. In
addition, relevant items from existing generic study methodological quality questionnaires were identified. Items for a preliminary
questionnaire were generated. Redundant and irrelevant items were eliminated, and acceptable items modified. The instrument
was pretested and items weighed. The instrument, the MARK score (Methodological quality of ARticular cartilage studies of the
Knee), was tested for validity (criterion validity) and reliability (inter- and intraobserver).

Results: A 19-item, 3-domain MARK score was developed. The 100-point scale score demonstrated face validity (focus group of 8
orthopaedic surgeons) and criterion validity (strong correlation to Cochrane Quality Assessment score and Modified Coleman
Methodology Score). Interobserver reliability for the overall score was good (intraclass correlation coefficient [ICC], 0.842), and for
all individual items of the MARK score, acceptable to perfect (ICC, 0.70-1.000). Intraobserver reliability ICC assessed over a
3-week interval was strong for 2 reviewers (�0.90).

Conclusion: The MARK score is a valid and reliable knee articular cartilage condition–specific study methodological quality
instrument.

Clinical Relevance: This condition-specific questionnaire may be used to evaluate the quality of studies reporting outcomes of
articular cartilage surgery in the knee.

Keywords: knee; articular cartilage; methodological quality; level of evidence; questionnaire

Both patient-reported and clinician-measured outcome
questionnaires are used to evaluate a patient’s subjective
impression and the clinician’s objective assessment of the
success of an intervention. Many different types of question-
naires to evaluate success exist: general health (eg, Short
Form–36 [SF-36]),36 joint-specific (eg, American Shoulder
and Elbow Surgeons [ASES] form),42 limb-specific (eg, Dis-
abilities of the Arm, Shoulder, and Hand [DASH] score),24

and disease- or condition-specific tools. Disease-specific
questionnaires are the optimal instruments to measure the
response to an intervention in specific conditions (eg,
Western Ontario Shoulder Instability [WOSI] score for
patients with shoulder instability or Knee Numeric-Entity
Evaluation Score [KNEES-ACL] for patients with anterior
cruciate ligament [ACL] deficiency).7,27 In patients with
articular cartilage disease of the knee, validated and reliable

patient-reported outcomes are increasingly used to guide
treatment recommendations. Although there is no consen-
sus agreement on the gold standard outcome instrument in
this patient cohort, the International Knee Documentation
Committee (IKDC) subjective score,16 Knee injury and
Osteoarthritis Outcome Score (KOOS) subscores,3,9 and
Lysholm knee scores29 have acceptable properties to be used
in patients with knee articular cartilage disorders.

Just as patient-specific outcomes are quantitatively
evaluated, so is the methodological quality of individual
studies. Unfortunately, the quality of articular cartilage
literature has been limited by several methodological defi-
ciencies, mostly in study design.25,45 More recent literature
does, however, demonstrate significant improvements in
study quality.19 In the current era of patient satisfaction–
driven outcome metrics used to rate cost-efficient physician
performance and reimbursement, it is necessary to practice
not only ‘‘evidence-based medicine’’ but also ‘‘high-quality
evidence-based medicine.’’22 Just as clinical outcomes are
primarily judged by patient-reported, condition-specific
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instruments, so should the assessment of study methodo-
logical quality via condition-specific questionnaires. The
problem with generic questionnaires (eg, whole-body,
limb-/joint-specific) is that they are not specific enough
and ask irrelevant questions to the condition being
investigated. The same lack of specificity to knee articular
cartilage surgery exists for common contemporary metho-
dological quality instruments, such as the Coleman Metho-
dology Score. This tends to cluster quality scores around
each level of evidence without significant variance between
studies.19 Although other investigations have modified the
Coleman Methodology Score to evaluate the quality of auto-
logous chondrocyte implantation (ACI) studies,31 no knee
articular cartilage study–specific quality questionnaire
exists that is based on all methodological quality scores and
all types of articular cartilage surgery. The purpose of this
study was to develop a reliable and valid knee articular car-
tilage–specific study methodological quality questionnaire.
The novel questionnaire would be used to evaluate the
quality of studies reporting outcomes of articular cartilage
surgery in the knee.

MATERIALS AND METHODS

The framework for development of a condition-specific
methodological quality questionnaire for knee articular
cartilage studies has not been established. In fact, this type

of questionnaire has not been utilized for any condition in
orthopaedic surgery, sports medicine, or related fields. The
salient steps for development include (1) identification of
relevant items from existing surgical outcome study quality
questionnaires (Table 1); (2) identification of all patient-,
knee-/limb-, defect-, and intervention-specific parameters
relevant to patients undergoing articular cartilage surgery
of the knee; (3) identification of all measures of outcome
assessment; (4) item generation; (5) item reduction; (6)
instrument pretesting; (7) item weighting; and (8) evalua-
tion of instrument validity and reliability.

Item Identification, Item Generation,
and Item Reduction

Instrument items are questions that may be dichotomous or
polytomous. The items included in the final instrument
may only exist if identified at the earliest stage of instru-
ment development. Thus, this stage is the most important
in creation of a novel questionnaire. The purpose of the new
condition-specific instrument was to assess the quality of
surgical knee articular cartilage investigations. The meth-
odological quality of a study incorporates many factors and
includes, but is not limited to, study design, conduct,
reporting, analysis, interpretation, and external validity
or generalizability of the findings. It has been defined as the
ability that a study design will generate unbiased results
and approach ‘‘the truth.’’1

A recent systematic review was used to evaluate the
quality of 194 articular cartilage studies in the knee using
9 different study methodological quality questionnaires.19

There were 124 total individual items within the 9
questionnaires. Duplicate items were removed, leaving
31 unique or acceptably similar items. Within all 194
studies analyzed, each study’s primary, secondary, and any
exploratory outcome measures (eg, purpose[s], hypo-
thesis[es], result[s]) were analyzed with respect to all
patient-, knee-, limb-, and defect-specific characteristics.
For example, if a study’s primary outcome was the 2-year
Lysholm follow-up after microfracture, then this outcome
score (Lysholm) was counted. Clinical outcome measures
were extracted from all 194 investigations, and duplicate
or acceptably similar outcome measures were removed,
leaving 23 distinct measures. Similarly, duplicate or
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TABLE 1
Common Generic Methodological Quality Instruments

Used in Orthopaedic Surgerya

Coleman Methodology Score
Quality Appraisal Tool
CONSORT
Jadad
CLEAR-NPT
Delphi List
Cochrane BJMTG Score
Detsky Quality Assessment Scale
Modified Coleman Methodology Score

aCONSORT, Consolidated Standards of Reporting Trials;
CLEAR-NPT, checklist to evaluate a report of a nonpharmacologi-
cal trial; BJMTG, Bone, Joint and Muscle Trauma Group.
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acceptably similar patient-, knee-/limb-, and defect-specific
parameters were removed, leaving 14 (patient), 11 (knee/
limb), and 12 (defect) unique items. The sum of the poten-
tially inclusive items was 91 (Figure 1).

Focus Group Identification

To establish face validity, a focus group was created of 5
board-eligible sports medicine fellowship–trained ortho-
paedic surgeons and 3 board-certified sports medicine
fellowship–trained (4, 9, and 24 years of experience)
orthopaedic surgeons all familiar in treatment of articular
cartilage injury in the knee. Face validity represents the
ability of a questionnaire to measure what it is intended
to measure using experts in the topic at hand.8 This subjec-
tive property is considered valid if the items in the instru-
ment represent all the relevant characteristics of the
investigated condition (knee articular cartilage surgery)
according to the subject matter experts.39 All members of
the focus group reviewed all potentially inclusive items
(n ¼ 91) and ranked them using a Likert-style question-
naire ranked 1 (strongly irrelevant) through 5 (strongly
relevant) based on relevance of the item to the subject of
articular cartilage surgery study methodological quality.
Irrelevant and redundant items were removed. This proce-
dure was repeated after a minimum of 1 week to avoid
recall bias. Subtle modifications to individual items were
done via group consensus. A total of 19 items were deemed
relevant and included in the final questionnaire. Further-
more, to ensure optimal content validity, all focus group
members were asked to provide any unmentioned items
from the initial 91. No new or already present modified
items were identified for new inclusion.

Pretesting

Pretesting the instrument is used to identify any weak-
nesses or problems with the final set of questions. All study
authors were aware of the study purpose being development

of a questionnaire that evaluates the quality of published
articular cartilage studies and not the individual subjects’
clinical outcomes. The instrument was administered to 2
study authors (1 board-eligible sports medicine fellowship–
trained orthopaedic surgeon and 1 orthopaedic surgery
resident physician) using 10 randomly selected studies from
a group of 194 studies from a prior systematic review of
methodological quality of articular cartilage studies.19 Slight
modifications were made to questions after consensus
between authors after using the questionnaire for these 10
studies. The mean length of time needed to complete analy-
sis of 1 study using the questionnaire (application of all 19
items to 1 study) was 4 minutes, 37 seconds.

Weighting

The authors chose to weight different items in the question-
naire differently, as some items contribute more to the over-
all importance of study quality. Although it was discussed
to weight all items the same, this method was rejected via
focus group decision as it would inevitably under- or over-
estimate the importance of some items. Based on the focus
group’s initial analysis of item relevance and importance,
19 items were selected for final inclusion in the instrument.
Of these 19 items, the top 4 items were noted to be numeri-
cally the highest ranked importance (4.86, 4.57, 4.57, 4.57:
length of follow-up, level of evidence, randomized trial, use
of validated outcome scores, respectively). Furthermore,
each focus group member was asked to also rank, in list
order, their top 5 items for importance. The latter 4 were all
included in all members’ lists. Therefore, it was decided to
weight these items with greater importance.

Validity and Reliability

A valid questionnaire is one that measures what it is
supposed to measure. Validity may be established via 3
broad methods: content (face), criterion (concurrent), and
construct validity. Face validity is established with an

Figure 1. Flowchart illustrating the selection of 91 unique individual items via item identification, generation, and reduction for focus
group review, analysis, and Likert-style ranking.
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expert-based focus group panel discussion and selection of
appropriate items for inclusion in the instrument. Criterion
validation is performed with comparison of the new instru-
ment to a previously established gold standard. In the
setting of articular cartilage literature, the new instru-
ment, the MARK score (Methodological quality of ARticular
cartilage studies of the Knee), is compared with other
methodological quality instruments (Table 1). However, it
must be recognized that no instrument has been designated
as the ‘‘gold standard’’ methodological quality score. Corre-
lation coefficients were used to examine the relationships
between the described assessment tools. Values ranged
fromþ1 (perfect positive correlation) to –1 (perfect negative
correlation). Values greater than þ0.7 were considered
strongly positive correlations. A Shapiro-Wilk test
indicated normal distribution for the MARK score and the
Modified Coleman Methodology Score (MCMS). Compari-
sons were made using Pearson correlation coefficients for
MARK versus MCMS, while all other MARK comparisons
were made using Spearman correlation coefficients.
Construct (convergent or discriminant) validation was not
performed. Both inter- and intraobserver reliability was
assessed via a 2-way mixed, single measures, intraclass
correlation coefficient (ICC). ICC was acceptable if �0.70
(strong, �0.90; good, 0.80-0.89; fair, 0.70-0.79; poor,
�0.69). Intraobserver reliability was assessed in 2 rounds
with a 3-week interval to reduce recall bias via all 194 stud-
ies used in a recent articular cartilage systematic review.19

Interobserver reliability was assessed for the overall
MARK score and for each individual item via all 194 studies
used in a recent articular cartilage systematic review.19

Internal consistency of the data was assessed via Cronbach
alpha. For all statistical analysis, P < .05 was statistically
significant. SPSS version 18.0 (IBM, Armonk, New York,
USA) was utilized for statistical analysis.

RESULTS

The MARK score has 19 items (Figure 2). The maximum
raw score is 32; the minimum raw score is 0. The score is
scaled to 100, with final score being: MARK score ¼ (raw
score/32) � 100. Three domains exist within the question-
naire: (1) study design methods (6 items), (2) subject or
surgical demographics (5 items), and (3) outcome assess-
ment (8 items).

Criterion Validity

The Pearson rank order correlation coefficient demon-
strated a strongly positive correlation between MARK and
MCMS (r ¼ 0.772, P < .001). The Spearman rank order
correlation coefficient demonstrated a strongly positive cor-
relation between MARK and Cochrane Bone, Joint, and
Muscle Trauma Group Quality Assessment Score (r ¼
0.700, P ¼ .002), medium correlation between MARK and
Delphi List (r ¼ 0.434, P ¼ .081), and small correlation
between MARK and CLEAR-NPT (checklist to evaluate a
report of a nonpharmacological trial) (r ¼ 0.128, P ¼ .624)
and between MARK and Detsky (r ¼ 0.100, P ¼ .702).

Inter- and Intraobserver Reliability

Interobserver reliability ICC for all individual items of the
MARK score were acceptable (�0.70) (Table 2). Interobser-
ver reliability ICC for overall MARK score was acceptable.
Intraobserver reliability ICC assessed over a 3-week inter-
val was strong for both reviewers (�0.90).

DISCUSSION

A valid and reliable knee articular cartilage–specific study
methodological quality questionnaire was developed. This
questionnaire is not intended to evaluate patients’ clinical
outcomes but rather used to evaluate the quality of studies
reporting outcomes of articular cartilage surgery in the
knee. This instrument generates a raw score that is easily
convertible to a MARK score (minimum, 0 points; maximum,
100 points). Given that patient-reported, condition-specific
outcomes are among the best quantitative evaluations of
the result of an intervention, so should the assessment of
study methodological quality via condition-specific ques-
tionnaires. The MARK score is certainly not intended to
replace but rather to supplement existing instruments
and scores.

Each item on the MARK score intends to address
relevant information that correlates with or is predictive
of the outcome of surgical treatment of a chondral defect
of the knee. Higher levels of evidence (item 1) should be
more convincing to clinicians attempting to solve a clinical
problem.46 Although the best evidence study design is a
high-quality randomized trial, sometimes this trial type is
impossible (perhaps because a true control group does not
exist, like in articular cartilage surgery) and ‘‘lower’’ levels
of evidence are the best available. The presence of a finan-
cial conflict of interest (item 2), may present a bias to the
reader that, even when disclosed, may affect outcome inter-
pretation. However, industry funding is often necessary to
support research, given constraints and limits imposed by
public and government sources for distribution and utiliza-
tion. Nonetheless, the level of evidence of industry-funded
research is lower than that found in non-industry-funded
research or investigations funded by government or public
sources.40 Presentations of authors with financial conflicts
of interest have been found to more likely describe positive
findings.41 More recently, publications with conflicts of
interest present have also contributed to the increase in
negative outcomes of studies reported in the literature with
later publication dates.23 In a recent systematic review,
there was a significant increase in the number of studies
that adequately reported either the presence or absence of
a financial conflict of interest, reflecting journal editors’
and study authors’ recognition of the impact that these con-
flicts may have on study outcomes.

The Jadad scale is a very simple (3 items) tool used to
evaluate the quality of a randomized trial. Although some-
times criticized because of its simplicity, it is the most
widely used quality tool internationally and was integrated
into the MARK score (item 3). Sample size calculation
(power analysis) is necessary to determine the minimum
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Figure 2. MARK score. COI, conflict of interest; ACI, autologous chondrocyte implantation; SF-36, Short Form–36; IKDC, Interna-
tional Knee Documentation Committee; KOOS, Knee injury and Osteoarthritis Outcome Score; dGEMRIC, delayed Gadolinium-
Enhanced MRI of Cartilage; MOCART, Magnetic resonance Observation of CArtilage Repair Tissue; WORMS, Whole-ORgan MRI
Score.
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sample size needed so that an investigation is powered to
detect an effect of a given size. Of the 16 randomized trials
analyzed in this review, only 5 (31%) performed an appro-
priate power analysis based on validated cartilage outcome
scores. The mean number of the minimum sample sizes
reported in these 5 studies was 30, hence the selection of
30 subjects per group as the threshold found in item 4.
Transparent subject enrollment with explicit inclusion and
exclusion criteria is a necessary important component of all
studies, including cartilage research (item 5). This was
illustrated in that 8 of 9 study quality questionnaires used
in a recent review used it as an individual item.19 Unfortu-
nately, it was also identified as a significant weakness in
most articular cartilage studies due to seldom reporting.

Length of clinical follow-up is a key component of the
assessment of outcome of articular cartilage surgery, as it
reflects the durability of the intervention. In other words,
can the surgery halt the progression of degenerative
changes? Many generic quality questionnaires (eg, MCMS)
report 2 years as ‘‘long-term’’ follow-up. However, for
ACI, it takes 2 years for tissue maturation based on pre-
vious investigations utilizing second look arthroscopy
and biopsy.5,12 Furthermore, it can take athletes up to
2 years to recover following ACI.17 It is also known that

fibrocartilage wear and durability can lead to declines in
clinical outcome beginning as early as 18 to 24 months after
microfracture.13,30,32,38 Thus, 2 years is clearly insufficient
for defining ‘‘long-term’’ follow-up. Weighting of this item in
the MARK score (item 6) reflects the importance of long-
term follow-up in being able to adequately assess the
outcome of the intervention performed. This is also evident
in the weighting of the item during the weighting stage of
instrument development. Prior (item 7)10,34,37 and concomi-
tant (item 8)14,18,20 surgeries have the potential to signifi-
cantly influence cartilage surgery. Since most of the
articular cartilage literature permits these other proce-
dures, the true outcome of the intervention performed is
confounded.

Transparent study reporting is necessary for all clinical
studies with satisfactory descriptions of surgical technique
(item 9), postoperative rehabilitation (item 10), and
subjects (item 13), as many of these factors influence
outcomes.2 Factors relevant to ACI include biopsy location,
size, and number of cells; biopsy age at time of implanta-
tion; cover choice (periosteum, type I-III collagen mem-
brane, 3-dimensional scaffold); defect shouldering;
verticality of walls; and management of calcified cartilage
zone (kept intact).2,11,12,43 Regarding microfracture,

TABLE 2
MARK Score Measurements and Inter- and Intraobserver Reliability Using 194 Recent Surgical Studies of Articular Cartilage

in the Kneea

Round 1 Round 2

MARK score, mean + SD
Overall 36.9 + 11.8 37.2 + 11.5
Level 1 57.8 + 12.3 57.8 + 12.3
Level 2 46.6 + 8.56 47.2 + 8.91
Level 3 33.8 + 10.0 33.8 + 10.1
Level 4 34.4 + 8.72 34.4 + 8.75

Intraobserver reliability, ICC (95% CI)
Reviewer 1 0.995 (0.986, 0.998); Cronbach a ¼ 0.995
Reviewer 2 0.990 (0.973, 0.996); Cronbach a ¼ 0.995

Interobserver reliability, ICC (95% CI) 0.842 (0.564, 0.943); Cronbach a ¼ 0.845
Interobserver reliability per individual item, ICC (95% CI)

1 0.875 (0.655, 0.955)
2 0.776 (0.382, 0.919)
3 0.792 (0.426, 0.925)
4 1.000 (1.000, 1.000)
5 0.789 (0.419, 0.924)
6 0.977 (0.937, 0.992)
7 0.842 (0.563, 0.943)
8 0.646 (0.021, 0.872)
9 0.789 (0.419, 0.924)
10 0.789 (0.419, 0.924)
11 0.875 (0.655, 0.955)
12 0.786 (0.410, 0.923)
13 0.776 (0.382, 0.919)
14 0.828 (0.525, 0.938)
15 1.000 (1.000, 1.000)
16 0.775 (0.378, 0.918)
17 0.907 (0.743, 0.966)
18 0.852 (0.592, 0.946)
19 0.759 (0.333, 0.913)

aCI, confidence interval; ICC, intraclass correlation coefficient; SD, standard deviation.
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placement of holes peripheral versus central, defect shoul-
dering, verticality of walls, and calcified cartilage zone
removal are all relevant.11,43,44 For both autograft and allo-
graft osteochondral transfer, the number, size, depth,
donor site, and placement (flush/proud/recessed) of plugs
warrant mention.15,21,35 For allograft, sterilization and
storage methods are introduced.6,33 Following cartilage
surgery, rehabilitation (especially joint motion and
weightbearing status) plays a vital role and merits discus-
sion.28,44 Patient description of age, sex, body mass index,
smoking status, duration of symptoms, and prior treat-
ments all influence cartilage surgery outcomes.2,26 Given
the distinct differences between anatomy, biomechanics,
and surgical techniques of patellofemoral and tibiofemoral
lesions, their outcomes should be reported separately (item
11). Similarly, chondral and osteochondral defects behave
differently and should be reported as such (item 12).

The importance of using patient-reported outcomes with
optimal psychometric properties (item 14) and assessing
patient satisfaction (item 15) cannot be overemphasized,
as they provide the best evaluation of the true outcome of
the intervention. To reduce detection bias, use of an
independent examiner is necessary in measuring clinical,
radiographic, or histological outcomes (item 16). As with
any surgical technique, a safety profile must be known and
complications and reoperations reported (item 17), espe-
cially given the high rate of reoperation following certain
cartilage techniques.18,20 Although infrequently reported
in short- and medium-term investigations, radiographic
examination is necessary to monitor for the potential
development and progression of osteoarthritis (item 18).
Similarly, newer advanced magnetic resonance imaging
techniques have the ability to detect both articular carti-
lage structure and physiology both before and after surgery
and also predict clinical outcome (item 19).4

A recent study quality investigation exclusively evaluat-
ing ACI analyzed 18 studies and 731 subjects based on use
of only the Coleman Methodology Score (high internal
validity).31 Thus, the latter is a highly specific question-
naire appropriate to analyze studies on ACI. The current
questionnaire is, in no way, ‘‘better’’ or ‘‘worse’’ than the
ACI-specific questionnaire. The basis for the current ques-
tionnaire was a systematic review of 194 studies and nearly
12,000 subjects on all articular cartilage surgery with
production of a new questionnaire based on use of 9
separate methodological quality questionnaires (with a con-
current increase in generalizability and external validity).

Limitations

The MARK score was appropriately developed and tested
for reliability and validity. Nonetheless, limitations in it
and its use may exist. First and foremost, it must be empha-
sized that this instrument is intended to measure the
quality of a study, not the outcomes of the study. Thus, it
measures not just the design and performance of the study
but also the actual reporting of the study. It does not mea-
sure what the patient reports or the clinician measures as
the outcome of individual subjects. The measurement of

study quality via the MARK score was all made from a sep-
arate study.19 Measurement of the MARK score in this
study and the other 9 instruments from the latter study are
subject to performance and detection bias from individual
reviewers. The latter study, although inclusive of 194 stud-
ies, only included studies from the past 10 years of articular
cartilage research, thus potentially creating selection bias.
Another potential source of selection bias is that the
reviewers and focus group members were orthopaedic
surgeons and not biostatisticians or epidemiologists. The
lack of construct validity (convergent or discriminant) also
represents a limitation. However, given the multifactorial
nature of knee articular cartilage surgery, the authors uti-
lized face validation using our cartilage surgeons’ focus
group with nearly 5 decades of experience for the purposes
of this investigation. In addition to face validity, the MARK
score demonstrated a strong correlation with the MCMS
and the Cochrane Bone, Joint, and Trauma Muscle Group
Quality Assessment Score (criterion validity). The
Cochrane score is currently used by the largest evidence-
based medicine network for the assessment of study quality
in the world, the Cochrane Collaboration. The MCMS is
currently one of the most popular assessment tools in
orthopaedic surgery. However, only moderate or small
correlations were demonstrated for the other quality
assessment instruments used. It is possible that, despite
efforts to appropriately weight each item on the question-
naire, weighting emphasis was misplaced on certain items
to overemphasize (greater point value assignment) or
underemphasize (smaller point value) their importance or
contribution to the overall quality of the study. Further-
more, there may be slight redundancy in certain items on
the questionnaire (eg, items 1 and 3, level of evidence and
study randomization). However, this is a method that
places greater emphasis on higher quality study design.
Furthermore, question content overlap is a constituent of
validation that attempts to avoid or minimize question con-
tent redundancy without loss of necessary content. It is cer-
tainly not feasible for authors and/or readers to assess a
single or multiple studies via several different question-
naires. Therefore, the most appropriate type of question-
naire for each condition being studied should be used,
with reasonable amounts of time required for reading the
investigation and grading it using the instrument. The field
of articular cartilage surgery in the knee is rapidly growing,
as is the associated international financial investment.
Thus, the best gauge of the quality of the literature, an
articular cartilage–specific methodology score, is a useful
and beneficial development. Future research may apply
this same methodology to other common conditions.

CONCLUSION

We believe a valid and reliable knee articular cartilage con-
dition–specific study methodological quality instrument,
the MARK score, has been developed. This condition-
specific questionnaire may be used to evaluate the quality
of studies reporting outcomes of articular cartilage surgery
in the knee.
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