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46.1 Introduction

Since the main purpose of clinical studies, espe-
cially randomized controlled trials (RCT), is to
report or compare the effect of different treat-
ments, the measurement methods of clinical out-
comes are crucial. Therefore, during the early
stage of study design, attention should be directed
to choosing the appropriate outcomes and scales
that evaluate a patient population. The calculation
of sample size of a RCT is primarily based on the
primary outcome being evaluated. When dichoto-
mous outcomes of rare events such as failures or
complications are used, extremely large sample
sizes are often required. This requirement may
discourage the realization of the study or require
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an enormous amount of resources to reach ade-
quate enrollment. Conversely, if continuous mea-
sures such as patient- or clinician-reported scales
are chosen, a power analysis based on means and
standard deviations usually provides more feasi-
ble sample size.

However, care should be used during the
power analysis to ensure that it is based on a clin-
ical score which is able to detect a real difference
between the different treatments. In fact, building
a clinical study or RCT on outcomes which are
not completely appropriate to the study purpose,
patient population, and treatment administered
could compromise the utility and subsequent
impact of the results. Therefore, the researcher
should be very familiar with the main features of
clinical scores and should also know the main
characteristics of each scale in relation to the
pathology or treatment that is being investigated.

Another important aspect in outcome selec-
tion is the global assessment of the patient.
Traditionally, clinical outcomes in orthopedics
consisted of measuring impairments such as
range of motion, joint stability, strength, pain,
and joint function. At times, surgeons are margin-
ally interested in patient’s global disability and
mental status; however, the patient’s perception
of changes in health status is the most important
indicator of the success of a treatment. Therefore,
there are two possibilities of measuring health-
related quality of life in orthopedic and sports
medicine conditions. The “generic measures”
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pertain the overall health of the patient, including
physical, mental, and social well-being, and offer
the advantage of being able to use them to com-
pare different diseases, severity, and interven-
tions. However, since they represent a generic
measure, their ability to detect small but impor-
tant changes could be limited. On the other hand,
the “disease-specific measures,” which pertain to
a specific disorder treated in a patient, measure
the physical, mental, and social aspects of health
affected by the specific disorder. Therefore, they
are able to detect small but important chances but
have a limited value in comparison of health sta-
tus across different diseases. For the aforemen-
tioned reasons, a complete picture of treatment
effect on a patient could be provided only with the
assessment through a “disease-specific measure”
in combination with a “generic measure.”

Fact Box 46.1

Too often surgeons are poorly interested in
patient’s global health self-perception and
mental status; however, the patient’s per-
ception of changes in health status and dis-
ability is the main indicator of the success
of a treatment.

46.2 General Scale Characteristics

The main characteristics and features of clinical
scales that should be known to choose the appro-
priate outcome measure are the following [54].
Construct validity: is defined as the ability of
an instrument to measure what it is supposed to
measure. It depends on how the items that make
up the scale include all relevant aspects of the
pathology or disability that is measured. The con-
vergent validity indicates how the score could
correlate with other scores that measure the same
construct. Meanwhile, predictive validity indi-
cates whether the score could predict a patient’s
score on a measure of some related construct.
Repeatability (Test/retest reliability): is
defined as the agreement between the observa-
tions on the same patients on two or more occa-

sions separated by a time interval under stable
health conditions. It is considered when the raters
are not involved or the raters’ effect is negligible.
It could be assessed with the intraclass correla-
tion (ICC) or the Cohen’s K statistics.

Intra-rater reliability: is defined and the
agreement between two or more repeated score
evaluation performed by a single rater. Also in
this case, intraclass correlation (ICC) or the
Cohen’s K statistics could be used.

Inter-rater reliability: is defined as the
agreement between the scores obtained from two
or more raters’ assessment. It measures how
much consensus or heterogeneity there is in the
rating given by judges. Similarly, intraclass cor-
relation (ICC) or the Cohen’s K statistics is
employed.

Internal consistency: is defined as the corre-
lations between different items on the same test
and measures whether several items that propose
to measure the same general construct produce
similar scores. It is assessed using the Cronbach’s
alpha statistics.

Responsiveness to change: is defined as the
ability of an instrument to detect clinically impor-
tant changes between the patient’s pre-interven-
tion and post-intervention state, assuming all
other factors remain constant.

Minimal detectable change (MDC): is
defined as the minimal change that falls outside
the measurement error in the score of an instru-
ment used to measure a symptom.

Minimal clinically important difference
(MCID): is defined as the minimal change in the
score that is meaningful for patients or that is
required for the patient to feel a difference in the
variable that is measured.

Standard error of measurement (SEM): It
measures the range within which a score would
likely fall in the case of re-measurement.

Standardized response mean (SRM): It
measures the responsiveness to change and is
defined as the mean change in score divided by
the standard deviation of the change scores.

Floor effect: Floor effects occur when a mea-
sure’s lowest score is unable to assess a patient’s
level of ability. The test is considered poor if the
floor effect is >20%.
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Ceiling effect: Ceiling effects occur when a
measure’s highest score is unable to assess a
patient’s level of ability. This might be particu-
larly common for measures used over multiple
occasions. The test is considered poor if the ceil-
ing effect is >20%.

46.3 Measures of Shoulder
Function

There are many instruments that measure symp-
tom and function of the shoulder and some that
evaluate both the glenohumeral joint and the
whole upper limb. The most widespread and best
tested is the disabilities of the arm, shoulder, and
hand questionnaire (DASH). Also, the shoulder
pain and disability index (SPADI), the Constant-
Murley score (CMS), and the American shoulder
and elbow surgeons (ASES) questionnaire,
which are more specific for shoulder patholo-
gies, are extensively employed. The simple
shoulder test (SST), the shoulder disability ques-
tionnaire (SDQ), the Oxford shoulder score, and
the West Ontario shoulder instability index
(WOSI) complete the panorama of most com-
mon tools.

The basic psychometric characteristics,
strengths, and weaknesses of the most common
scales for shoulder function are described
(Table 46.1).

46.3.1 Disabilities of the Arm,
Shoulder, and Hand
Questionnaire (DASH)

The DASH is a patient-completed scale which
includes 30 items regarding symptoms, pain,
physical function, and social function [58]. The
11-item QuickDASH short version is also avail-
able [5]. The DASH is the best tool for the com-
prehensive assessment of upper extremity
conditions, since it is easy to apply, analyze, and
interpret; moreover it is good for research pur-
poses in various upper extremity conditions and
has a good correlation with SPADI, HAQ, CMS,
ASES, and EQ-5D with Pearson’s or Spearman’s

test. It is particularly useful when polyarticular
conditions should be evaluated or symptoms and
function of the entire upper extremity are investi-
gated. It is also useful in all elbow and hand con-
ditions. However, the DASH is region specific
and not joint specific; therefore specificity and
responsiveness are lower than those of unique
shoulder-specific tools [3].

Conditions: Any or multiple disorders of
upper extremity, in particular painful conditions
including: rheumatoid arthritis, multiple sclero-
sis, adhesive capsulitis, shoulder impingement
and tendinitis, proximal humerus fracture, distal
radius fractures, hand osteoarthritis or fractures,
arthroscopic acromioplasty.

46.3.2 Shoulder Pain and Disability
Index (SPADI)

The SPADI is a patient-completed scale that
includes 13 items regarding symptoms and pain,
scored on a VAS/NRS scale [94]. It is one of the
most representative shoulder instruments and has
been tested in numerous settings; moreover, it is
easy to administer, understand, and complete. It
has a good correlation with the DASH, ASES,
and CMS. One possible weakness in construct
validity could be that only one item assesses
overhead work [3].

Conditions: Any disorder of the shoulder
joint, particularly adhesive capsulitis, rotator cuff
pathologies.

46.3.3 American Shoulder and Elbow
Surgeons Society Shoulder
Assessment Form (ASES)

The ASES is a patient self-evaluation scale of 11
items evaluation pain and function, which is inte-
grated with a clinician-dependent part [92]. It has
good reliability, construct validity, and respon-
siveness. However, it uses different type of scales
(binary, Likert, VAS), and the clinician part could
be time-consuming. It has been developed to be
applied to all shoulder patients regardless of the
diagnosis, since it evaluates also activities of
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daily living. It has a good correlation with both
SPADI and DASH questionnaires [3].

Conditions: Any disorder of the shoulder
joint, particularly rotator cuff disease, shoulder
impingement, shoulder arthritis, calcific
tendonitis.

46.3.4 Constant-Murley Score (CMS)

The CMS is both patient- and clinician-reported
score which includes eight items regarding pain,
ADLs, mobility, and strength. It is a method to
record individual parameters, providing an
overall clinical functional assessment, irrespec-
tive of diagnosis or radiographic abnormalities
[22, 23]. Based in the difference with the abnor-
mal side, the indexed shoulder could be graded
as excellent (<11), good (11-20), fair (21-30),
or poor (<30). Despite the CMS is highly
accepted throughout the clinical community,
there are several limitations to its use due to the
low inter-tester reliability, non-standardized
measurement of strength, and only few items
evaluating pain and ADL. It is useful for mea-
surement protocols but does not provide an ade-
quate self-assessment of patient pain and
function. It has a good correlation with ASES,
DASH, and SPADI [3].

Conditions: Mainly rotator cuff-related disor-
ders, impingement, degenerative or inflammatory
pathologies, instability, osteoarthritis.

46.3.5 Simple Shoulder Test (SST)

The SST is a patient-reported score which
includes 12 dichotomous (yes/no) items regard-
ing pain, strength, and range of motion [71]. It
assesses the functional disability of the shoulder
in a very simple and short manner; however, due
to the binary response option, its use as a compre-
hensive measure of outcomes could be ques-
tioned. It has a good correlation with the SPADI,
ASES, DASH, and CMS scores [3].

Conditions: General shoulder injuries and
rotator cuff pathology.

46.3.6 Oxford Shoulder Score (0OSS)

The OSS is a patient-reported scale of 12 items
evaluating pain and daily function [32, 35]. It pro-
vides a self-assessment of shoulder pain and func-
tion. It is short and easy to complete but not
frequently used in the current literature. Correlation
with SPADI, DASH, and CMS is good [3].

Conditions: Degenerative and inflammatory
shoulder conditions, subacromial impingement,
rotator cuff, osteoarthritis, and proximal humerus
fractures.

46.3.7 UCLA Shoulder Score

The UCLA (University of California at Los
Angeles) shoulder score is both a five-item
patient- and clinician-reported scale which evalu-
ates pain, function, ROM, strength, and patient’s
satisfaction [2]. Despite being one of the earliest
available shoulder outcome measures, it has not
formally been validated. It is simple and fast but
requires physician manual evaluation; for this
reason, it could result in a poor validity or respon-
siveness, which does not make it ideal for
research setting. The UCLA has a good correla-
tion with the DASH, SPADI, and SF-36 and
could be dichotomized as good/excellent (>27)
or fair/poor (<27) [61].
Conditions: Common shoulder pathologies.

46.3.8 Western Ontario Shoulder
Instability Index (WOSI)

The WOSI is a 21-item patient-reported scale that
evaluates physical symptoms, pain, sport, work,
lifestyle, and emotions related to shoulder insta-
bility [62, 63]. It has been developed to assess
disease-specific quality of life patients with symp-
tomatic shoulder instability. It has the advantage
of being specific for this condition, but due to lack
of testing data, caution is necessary at individual
patient level. It has a good correlation with the
VAS for function and the DASH score [3].
Conditions: Shoulder instability.
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46.3.9 Western Ontario
Osteoarthritis of the Shoulder
Index (WOOS)

The WOOS is a 19-item patient-reported ques-
tionnaire that evaluates the area of pain, physi-
cal symptoms, sports and work, lifestyle
function, and emotional function [72]. Its form
as 100-mm VAS makes it an easy, fast, and reli-
able questionnaire; however, it is specific for
degenerative pathologies, especially osteoar-
thritis. Its multiple domains regarding both
function and psychologic aspects make the
WOOS a versatile and complete scale. In fact, it
contains many items rarely investigated by other
shoulder questionnaires. It has a moderate cor-
relation with the Constant-Murley and UCLA
scores [61].
Conditions: Osteoarthritis of the shoulder.

46.3.10 Western Ontario Rotator
Cuff Index (WORC)

The WORC is a 20-item patient-reported score
that evaluates symptoms, sport, work, emotion,
and social function [60]. It is easy and rapid to
administer, since it is composed of 100-mm VAS
items, but it is disease-specific since it has been
developed to evaluate rotator cuff-related quality
of life.

It has a good correlation with the ASES and
UCLA scores [61].

Conditions: Rotator cuff pathology treated
surgically and conservatively.

46.3.11 Oxford Shoulder Instability

Questionnaire (0SIQ)

The OSIQ is a 12-item patient-reported ques-
tionnaire that explores the impact of shoulder
instability on work, sport and social life, its
psychological repercussion, the quality of life,
and the pain [33, 35]. It is specifically designed
for glenohumeral dislocation and shoulder
instability. However, it has a good correlation
with both DASH and WOSI. Based on the
obtained value, function could be graded as

excellent (40-48), good (30-39), fair (20-29),
or poor (0—19) [108].

Conditions: Surgery or physiotherapy for
shoulder instability. Shoulder instability.

46.4 Measures of Elbow, Wrist,
and Hand Function

Elbow, wrist, and hand function represent a com-
plex dimension to evaluate. Especially for elbow,
physical examination and objective evaluation of
ROM and stiffness are important characteristics
to assess the joint function, patient’s satisfaction,
and normal or pathologic conditions. Therefore,
clinical scores often require a clinician-reported
items that increase the precision of the evalua-
tion, but on the other side, they reduce the reli-
ability and make them time-consuming as well.

The basic psychometric characteristics,
strength, and weakness of the most common
scales for elbow, wrist, and hand function are
described (Table 46.2).

46.4.1 Mayo Elbow Performance
Score (MEPS)

The MEPS is both a patient- and clinician-reported
score. It includes four Likert-scale items evaluat-
ing mostly pain and motion, stability, and function
[82]. It is correlated with other elbow measures for
raw scores rather than categorical ranks and
requires clinician objective evaluation of the
patient, which could lengthen its application [16].

Conditions: General elbow disorders, rheu-
matoid arthritis, synovectomy.

46.4.2 Oxford Elbow Score (OES)

The OES is a 12-item patient-reported score. It
includes 12 Likert-scale items evaluating elbow
function, pain, and the psychological aspects
[30]. It is easy and simple to administer to
patients; however, it lacks objective evaluation of
clinical outcomes. It has a good correlation with
DASH, Mayo elbow score, and SF-36 [73].
Conditions: General elbow disorders.
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46.4.3 American Shoulder and Elbow
Surgeons Society Shoulder
Assessment Form (ASES)

The ASES elbow outcome score is both a patient-
and clinician-reported questionnaire that evalu-
ates elbow pain, function, and satisfaction
through 19 items and motion, stability, strength,
and physical findings through 38 items [92]. This
score represents a complete evaluation but
requires substantial time to be complete, and pain
has the highest influence in the overall score [80].
Conditions: General elbow disorders.

46.4.4 Patient-Rated Tennis Elbow
Evaluation (PRTEE)

The PRTEE is a 15-item patient-reported score that
evaluates forearm pain and disability in patients
with lateral epicondylitis. It presents two subscales:
pain and function. It is easy to complete and fast to
be administered and had good correlation with NRS
for pain during wrist extension and with the DASH;
however, it is specific one condition [75, 97].
Conditions: Lateral epicondylitis of the elbow.

46.4.5 Mayo Wrist Score (MWS)

The MWS is both a patient- and clinician-
reported score, which includes five Likert-scale
items evaluating pain, function, ROM, and grip
strength. It’s basic but involves objective evalua-
tion of wrist mobility and strength which could
limit its usability [25]. Moreover, its reliability
and consistency characteristics have not been
deeply investigated. It could be graded as excel-
lent (90-100), good (80-90), satisfactory (60—
80), and poor (<60) [28].

Conditions: Originally developed for scaph-
oid nonunion; could be used for wrist fractures
and arthritis.

46.4.6 Michigan Hand Outcome
Questionnaire (MHQ)

The MHQ is a 37-item patient-reported scale that
evaluates hand function, appearance, pain, and

satisfaction [19]. It appropriately measures hand
function in various conditions; however, its appli-
cation could be time-consuming [28].

Conditions: Hand and wrist injuries, includ-
ing osteoarthritis.

46.4.7 Functional Index for Hand
Osteoarthritis (FIHOA)

The FIHOA is a patient-reported scale composed
of ten items including questions about using
keys, cutting, lifting, buttoning, and writing,
aimed to measure hand function in patients with
hand osteoarthritis. It has a good correlation with
the MHOQ [36].

Conditions: Hand osteoarthritis.

46.5 Measures of Hip Function

The assessment of outcomes in hip surgery is
focused on patient satisfaction and the quality
of life achieved, level of pain, range of motion
(ROM), comorbidities, and the use of walking
aids. A variety of quality of life evaluation tools
have been developed that differ in their mea-
surement techniques and in the number of
domains they assess. These scores are useful
not only for the normal clinical evaluation in
old patients and in hip congenital disease but
also to assess the outcomes after joint-preserv-
ing surgery. The ideal hip outcome measure
should be one that is specific for the hip joint,
possesses a generic component, and is clear and
concise. Previous outcome tools were modifica-
tions of preexisting tools that evaluate chronic
conditions such as osteoarthritis. Outcome
measures most frequently used in clinical prac-
tice are the Harris hip score, the hip disability
and osteoarthritis outcome score, the Oxford
hip score, and the Lequesne index of severity
for osteoarthritis of the hip. More specific
scores for sport-related hip injuries were
designed in the last years such as non-arthritic

hip score and international hip outcome
tool-33.
The basic psychometric characteristics,

strength, and weakness of the most common
scales for hip function are described (Table 46.3).
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46.5.1 Harris Hip Score (HHS)

The HHS is a clinician-based outcome score
which includes ten items that evaluates pain,
function, absence of deformity, and range of
motion [44]. There are two versions of the score:
the original one, published in 1969, and the mod-
ified HHS (MHHS). The latter only includes
pain and function components and has been
widely used to evaluate outcomes in hip arthros-
copy surgery. The HHS is widely used through-
out the world for evaluating outcome after THR,
and it has also been proven appropriate to mea-
sure outcome after surgical interventions for
femoral neck fractures. It seems to be useful for
short-time follow-up; moreover there are unac-
ceptable ceiling effects that severely limit its
validity. The HHS has been used in many differ-
ent countries (Sweden, the Netherlands,
Denmark, etc.), but there are no validated ver-
sions in other languages available. It has a good
correlation with WOMAC, NHP, NAHS, and
SF-36 for pain and function domain. Based on
the obtained score, it could be graded as excel-
lent (90-100), good (80-90), fair (70-80), or
poor (<70) [86].

Conditions: Femoral neck fractures, osteoar-
thritis of hip, impingement.

46.5.2 Hip Disability
and Osteoarthritis Outcome
Score (HOOS)

The HOOS is a patient-reported score composed
of 40 items that evaluates pain, other symptoms,
function in activities of daily living, function in
sport and recreation, and hip-related quality of
life. It has been validated in two slightly different
versions, LK1.1 and LK2.0 [65, 85]. In 2008, a
five-item measure of physical function, the
HOOS-PS, was published derived from the
HOOS questionnaire by item response theory to
elicit patients’ opinions about difficulties experi-
enced due to hip problems. The HOOS has been
used in subjects with hip disability with or with-
out hip osteoarthritis and in patients with hip
osteoarthritis pre- and postoperative total hip

replacement. The HOOS is an extension of the
WOMAC and is suggested to be valuable for
younger and more active people due to the added
subscales. It is suitable for use in research as a
disease-specific questionnaire. It has a good cor-
relation with Oxford hip score, the Lequesne
index, and the VAS for pain. Based on its score, it
could be graded as excellent (>41), good (34—41),
fair (27-33), or poor (<27) [86].

Conditions: Osteoarthritis,
disorders.

general  hip

46.5.3 Oxford Hip Score (OHS)

The OHS is a 12-item patient-reported outcome
score regarding pain and function of the hip in
relation to daily activities such as walking, dress-
ing, and sleeping. It is designed for the assess-
ment of joint replacement and has been used in
several countries in large registry studies [31,
83]. The OHS was developed to supplement other
generic outcome measures in systematic studies
of hip replacement surgery with long-time fol-
low-up. It has also been validated and used in
revision hip replacement. Due to its shortness,
the OHS questionnaire is feasible for surveys by
mail, and it yields a high response rate and is
therefore preferred for larger studies. High
correlation was found between OHS and the
HHS in THR patients [86].
Conditions: Osteoarthritis of hip.

46.5.4 Lequesne in Severity
for Osteoarthritis of the Hip
(LISOH)

The LISOH is an interview-based or reported
score which includes 11 items evaluating pain,
maximum distance walked, and activities of daily
living [68—70]. The LISOH is available currently
in several versions: interview based, self-admin-
istered, and in modified versions due to changed
scoring and wording. The LISOH was developed
to evaluate the severity of hip osteoarthritis in
drug trials and the long-term treatment effects for
hip OA and as help in decision-making regarding
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the need for hip replacement. It has limited con-
struct validity; also the convergent validity of the
questionnaire has been questioned.
Recommendations are to only use the LISOH for
group comparisons. Based on its score, the hand-
icap derived from hip osteoarthritis could be
graded as extremely severe (>14), very severe
(11-13), severe (10-8), moderate (5-7), mild
(1-4), or none (0) [86].

Conditions: Osteoarthritis, the effectiveness
of pharmacologic interventions, and to help with
indications for surgery like THA.

46.5.5 Non-arthritic Hip
Score (NAHS)

The non-arthritic hip score (NAHS) consists of
20 items distributed in four domains of pain,
mechanical symptoms, functional symptoms,
and activity level. It was developed for young
active patients with higher demands and expecta-
tions. This is a patient-based, self-administered
questionnaire that was developed as a modifica-
tion of the Western Ontario and McMaster
Universities Osteoarthritis Index (WOMACQ).
Input from patients, surgeons, physical thera-
pists, and epidemiologists was used in creating
NAHS scoring system. The NAHS has satisfac-
tory internal consistency in each of its four
domains. But there is no further evidence about
internal consistency from head-to-head compari-
son studies with other outcome measures. Hence,
the summation score for internal consistency for
NAHS is good. The summation score for test-
retest reliability is excellent. Construct validity is
satisfactory between the NAHS and the Harris
hip score (HHS) and short form (SF)-12, respec-
tively [18].
Conditions: All non-arthritic hip conditions.

46.5.6 International Hip Outcome
Tool-33 (iHOT-33)

These 33 questions were formulated into a self-
administered questionnaire using a visual analog
scale response format from 0 to 100 (worst-—best

outcome) [81]. The iHOT-33 was developed
with the cooperation of the multicenter arthros-
copy of the hip outcomes research network
(MAHORN). It has a short version: the iHOT12
that includes 12 items instead of the original 33,
designed to be more easily used in clinical set-
tings and validated and tested for reliability. The
appropriate population for this tools includes
patients aged between 18 and 60 years who have
a Tegner activity level of 4 or higher, meaning
that they are engaged in recreational physical
activities at least once a week or have an occupa-
tion involving moderately heavy labor. There
were no floor or ceiling effects noted for iHOT-
33 in their original paper. In the end the construct
validity was demonstrated with a correlation of
0.81 to the NAHS [57].

Conditions: Femoroacetabular impingement,
hip arthroscopic surgery for intra-articular hip
lesion.

46.5.7 The Copenhagen Hip
and Groin Outcome Score
(HAGOS)

The HAGOS is a patient-reported outcome ques-
tionnaire; it consists of 37 items distributed in six
subscales of pain, symptoms, physical function
in activities of daily living, physical function in
sports and recreation, participation in physical
activities, and hip- and/or groin-related quality of
life [107].

The Copenhagen hip and groin outcome score
was developed in 2011, and this was the first out-
come measure developed with the COSMIN
checklist guidelines. The goal of this instrument
is to evaluate hip and/or groin disability related to
impairment (body structure and function), activ-
ity (activity limitations), and participation (par-
ticipation restrictions) according to the
international classification of functioning, dis-
ability, and health (ICF) in young to middle-aged
physically active patients with hip and/or groin
pain. The HAGOS has excellent test-retest reli-
ability properties; this was evident from ICC
ranging from 0.82 to 0.92 for all its subscales
from their original paper, and it has also excellent
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internal consistency properties and good content
validity. Floor or ceiling effects were noted in
some subscales of HAGOS as described in their
original paper, while there were no floor effects
for HAGOS ceiling effects that were noted in
HAGOS ADL (32%) and physical activity (28%)
subscales between 12 and 24 months after sur-
gery. In the end construct validity is satisfactory
between the HAGOS and the SF-36 [57, 91].

Conditions: Young to middle-aged patients
with long-standing hip and/or groin pain.

46.6 Measures of Knee Function

The knee is one of the most investigated joints in
Orthopaedics and Sports Medicine; therefore many
outcome measures exist for clinical or research use.
The most relevant are those evaluating pain, func-
tion, quality of life, and activity. However, the
clinician-reported scales that have been described
allow to register objective characteristics of the
joint such as deformity, ROM, and stability.

The basic psychometric characteristics,
strength, and weakness of the most common
scales for knee function are described (Table 46.4).

46.6.1 International Knee
Documentation Committee
Subjective Score
(Subjective IKDC)

The subjective IKDC form is an 18-item patient-
reported score that examines knee symptoms,
sport participation, and daily activities [53]. It
was developed in 1994 and revised to its current
form in 2001. Its strength is the comprehensive
assessment of the patient status and, above all,
responsiveness to change following surgical
interventions. Its limited administrative and
respondent burden makes it ideal in both clinical
and research settings. Moreover, it has a good
correlation with the Cincinnati knee rating sys-
tem, VAS for pain, WOMAC, Lysholm, and
SF-36. On the other hand, it lacks in the psycho-
metric testing, which makes it suboptimal for the
evaluation of osteoarthritic patients [21].

Conditions: Knee ligament injury and sur-
gery, meniscal tears, cartilage lesions, knee
dislocation.

46.6.2 International Knee
Documentation Committee
Objective Score (Objective
IKDC)

The objective IKDC form is a clinician-reported
score that evaluates all the aspects of knee find-
ings. Twenty-five items, grouped in seven sub-
groups evaluating effusion, passive motion deficit,
ligament examination, crepitus, harvest site
pathology, X-ray findings, and functional evalua-
tion with one-leg hop test, compose it. Every item
is rated in a four-grade Likert scale from A to D or
normal to severely abnormal, with respect to the
contralateral healthy knee. The overall score is
determined by the lowest value of considering
only the first three subgroups (swelling, passive
ROM, and ligament stability). However, all the
items should be compiled even if they did not con-
tribute to the overall score. This form is frequently
used when evaluating ligamentous surgery and
allows the comparison of different groups of treat-
ment in a reliable manner. However, to increase
its precision, it requires instrument-assisted evalu-
ation of knee stability. Moreover, in the case of
bilateral pathology or contralateral previous
injury, the score could not be used since it implies
the comparison to a healthy contralateral limb.
Usually, the grade C and D are considered as fail-
ure of the treatment [1].

Conditions: Especially knee ligament injury
and surgery, but also other knee conditions inves-
tigated by subjective IKDC form such as menis-
cal tears, cartilage lesions, knee dislocation.

46.6.3 Knee Injury and Osteoarthritis
Outcome (KOOS)

The KOOS is a 42-item patient-reported scale,
which includes five domains, each one scored
separately: pain, symptoms, activity of daily life
(ADL), sports and recreational activities, and
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knee-related quality of life (QoL). It is a com-
plete questionnaire, since it explores all the pos-
sible domains of a multitude of possible knee
pathologies [99]. However, for this reason,
acceptability and reliability could be different
based on the patient’s age and condition, espe-
cially on the sport subscale. It has good correla-
tion with the SF-36 score and the WOMAC. For
these reasons and its relative simplicity, the
KOOS is used extensively, especially in large-
volume registries. Moreover, the individual score
for each subscale, rather than an aggregate score,
allows for clinical interpretation of different
interventions in different dimensions. On the
other hand, the KOOS has not been validated for
telephone and interview administration, which
could limit its applicability due to the need for
direct patient involvement [21].

A short version of the KOOS which includes
only seven items from the ADL and sport sub-
scales is available as the KOOS-PS (physical
function short form), which is shorter, faster, and
easier to administer in clinical setting [89].

Conditions: Young and middle-aged patients
with post-traumatic OA (undergoing TKA),
patient with chondral, ligamentous, or meniscal
injuries.

46.6.4 Lysholm Score

The Lysholm score is an eight-item patient-
reported scale that evaluates knee symptoms such
as limp, locking, swelling, instability, pain, stair
climbing, and squatting. It is one of the most
commonly used clinical scores for knee evalua-
tion, introduced in 1982 [74]. It is extremely
popular and widely used in clinical and research
settings. It has a limited floor and ceiling effect,
making it is useful for tracking improvement of
interventions or deterioration over time.
Moreover, it has a good correlation with the sub-
jective IKDC, Cincinnati knee ligament score,
and the WOMAC. Howeyver, its main limitation is
that it is clinician derived with no patient input.
There are concerns about limited reliability and a
lack of definition of MCID. The Lysholm score is

graded as excellent (95-100), good (84-94), fair
(65-83), or poor (<65) [21].

Conditions: Ligament injuries and surgery,
particularly knee conditions with symptoms of
instability, but also meniscal tears, cartilage
lesions, patellofemoral pain, and knee
osteoarthritis.

46.6.5 Oxford Knee Score (OKS)

The OKS is a 12-item patient-reported score
developed for patients undergoing TKR [34].
However, it could be used to evaluate OA and
early OA. For these reasons it has a good correla-
tion with WOMAC, KOOS, and SF-36 scores. It
is valid, reliable and responsive to change of
score, which makes it useful in research settings.
However, its development based on knee OA lim-
its its use [21].
Conditions: TKR, OA, rheumatoid arthritis.

46.6.6 Cincinnati Knee Rating
System (CKRS)

The CKRS, that has been proposed in 1983 and
further modified along the years, is a both patient-
and clinician-reported form that is composed of
13 scales assessing symptoms (pain, swelling,
and giving way), perception of overall knee con-
dition, daily life function (walking, stairs climb-
ing, and squatting), sport function (running,
jumping, and pivoting), sport activity, and occu-
pation. The evaluation is completed with physical
examination, functional testing with one-legged
hoop exercises, and radiographic measurement of
joint narrowing. The overall score, rated from 0
to 100, is obtained combining symptoms (20),
functional activities (15), physical examination
(25), stability (20), radiographic findings (10),
and functional testing (10). Based on the results,
it could be graded as excellent (>80), good (55—
79), fair (30-54), or poor (<30). It is a compre-
hensive and rigorous scale, with a good reliability
and high responsiveness to detect changes.
However, it can be quite time-consuming. Its use



46 Common Scales and Checklists in Sports Medicine Research

451

is mostly limited to sports medicine ligamentous
and meniscal knee conditions [4].

Conditions: Ligamentous injuries and sur-
gery, meniscal allograft and repair.

46.6.7 Western Ontario
and McMaster Universities
Index (WOMAC)

The WOMAC is a 24-item patient-reported
scale that evaluates three domains, each one
with a dedicated subscale: pain, stiffness, and
functional activities. It is available both as
five-point Likert scale and 100-mm VAS or
NRS; therefore, based on the type of scoring,
different ratings are obtained for the three sub-
scales. However, the obtained values could be
converted to a simple 0-100 scale. The
WOMALC is one of the most common scales to
evaluate patients with knee OA and is validated
in numerous languages. Moreover, it has the
advantage of being validated for use in person,
over the telephone, or electronically. The indi-
vidual scores for the three domains, rather than
the aggregate value, enhance its interpretation
for each domain. However, the presence of
items related to uncommon tasks could result
in missing data, while the lack of difficult tasks
makes it not optimal for more active patients.
This scale is optimal for research purpose due
to its reliability and ability to detect changes
especially after surgical and nonsurgical inter-
ventions for knee OA and chondral defects [6,
7, 21].

Conditions: Knee OA, cartilage lesions, and
ACL injury.

46.6.8 Knee Society Score (KSS)

The KSS is a seven-item both patient- and clini-
cian-based score that integrates subjective assess-
ment of pain with objective features such as
flexion or extension lag, ROM, alignment, and
laxity. For this reason, it is limited by low reli-
ability and inter- and intra-observer variations.

It is used mostly for TKA evaluation, and it has a
good correlation with SF-36 and the OKS score.
Based on the obtained values, it could be inter-
preted as excellent (80-100), good (70-79), fair
(60-69), or poor (<60) [43, 102].

Conditions: Knee OA.

46.6.9 Hospital for Special Surgery
Score (HSS)

The HSS is a 13-item scale, both patient- and
clinician-reported. It evaluates pain, function,
ROM, muscle strength, flexion deformity, insta-
bility and alignment. It has similar features to
the KSS score and, also, could be graded as
excellent (85-100), good (70-84), fair (60-69),
or poor (<60). It offers a precise evaluation of
knee function but lacks in general quality of life
assessment. Therefore, it should be used with
other scores capable of depicting patient’s gen-
eral condition [84].
Conditions: Knee OA.

46.6.10 Kujala Anterior Knee Pain
Scale (AKPS)

The AKPS, also known as “Kujala score,” is a
13-item patient-reported scale that evaluates the
subjective response to six activities, regarded as
triggers for anterior knee pain such as walking,
running, jumping, climbing stairs, squatting, and
sitting [66]. Moreover, the evaluation is inte-
grated with objective basic knee characteristics
such as swelling, thigh atrophy, flexion contrac-
ture, and patellar abnormal movements.
Therefore, it is specifically dedicated to painful
conditions of the anterior knee and specifically
patellofemoral pathologies. It is a simple and
fast questionnaire and has a good correlation
with Lysholm, KOOS, and VAS pain; however, it
does not distinguish between patients with one
episode of patellar dislocation and recurrent
instability [27].

Conditions: Anterior knee pain conditions,
patellofemoral pathologies, especially instability.
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46.6.11 Victorian Institute of Sport
Assessment-Patella

(VISA-P)

The VISA-P score is an eight-item patient-
reported questionnaire composed of a VAS and a
Likert portion, which assesses pain during activity
or functional tests and sport participation. It has
been specifically developed for the measurement
of patellar tendon-related conditions. It has a good
reliability and repeatability and has a good corre-
lation with the VAS pain. Moreover, since its
MCID is available, the VISA-P represents one of
the most utilized scores for the assessment of
treatments for patellar tendinopathy [48].
Conditions: Patellar tendon disorders.

46.7 Measures of Foot and Ankle
Function

An extremely wide range of outcome measures
have been developed for the evaluation of the
foot and ankle in clinical research; during a
10-year period, 139 different scales have been
described, and more recently, between 2012 and
2016, as many as 89 measures have been used in
literature for this anatomical region. This incred-
ible variety might be detrimental for an evidence-
based decision-making and for comparing
clinical results [50, 51].

The basic psychometric characteristics,
strength, and weakness of the most common
scales for foot and ankle function are described
(Table 46.5).

46.7.1 American Orthopaedic Foot
and Ankle Society Score
(AOFAS Score)

First introduced in 1994, the AOFAS score is the
most used outcomes measure tools among clini-
cians. Four questionnaires are present for differ-
ent parts of the foot: ankle/hind foot, mid-foot,
hallux, and lesser toe; each one is composed of
nine items divided into three domains (function,
alignment, and pain) and rated on a scale from 0

to 100 [45, 64]. The AOFAS scores are not purely
patient-reported since it incorporates both sub-
jective and objective data that requires the clini-
cal assessment. Despite its popularity the AOFAS
score has limitations due to lack of validation,
high inter-observer variability, and poor correla-
tion with other generic PROMs. For these rea-
sons the AOFAS society itself recommended the
usage of more validated and standardized out-
come scores [90].

Conditions: These region-specific question-
naires have been used to evaluate patients in a
wide variety of foot and ankle pathologies such
as arthritis, cartilage defects, soft tissue patholo-
gies, and toe and finger deformities.

46.7.2 American Academy
of Orthopaedic Surgeons:
Foot and Ankle Model
(AAOS-FAM)

The AAOS-FAM was released in 2004, and it is a
patient-reported questionnaire composed of 25
items divided into 5 subscales: pain, function,
stiffness and swelling, giving way, and shoe com-
fort. Each answer is measured on a scale of 1-5
or 6 and then calculated; the result is a percentage
(0-100) where higher numbers represent better
function. This scale is increasing in popularity
among surgeons; it has good reliability and
repeatability [56, 116].

Conditions: AAOS-FAM can be used to com-
pare clinical outcomes in specific foot and ankle
pathologies or surgical methods.

46.7.3 Foot Function Index (FFI)

The FFI was developed in 1991 for senior patients
with foot-related pathologies; it was considered
specific for foot- and ankle-related conditions sec-
ondary to rheumatoid arthritis although there is no
specific item for this condition in the question-
naire. It is composed of 23 patient-reported ques-
tions that assess foot function in three domains:
pain, disability, and activity limitation. It has
moderate to high correlation with SF-36; this
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suggests that FFI may be a good measure of both
health status and patients’ outcomes [13, 14, 104].

Conditions: Generally used in older patients,
rheumatoid patients, orthotics outcomes, poor
reliability in professional athlete due to the
reported ceiling effect.

46.7.4 Foot and Ankle Outcomes
Score (FAOS)

The FAOS, released in 2001, is a 42-item patient-
reported outcomes measure that consists in five
subscales (pain, symptoms, ADL, sport, and
ankle-related quality of life). Each subscale is
graded separately and scored in a 0—100 value.
The FAOS demonstrated good reliability and
validity, but the length of this survey can create
significant burden for the patient [41, 98].
Conditions: It has been validated for a variety
of foot and ankle pathologies such as adult flat-
foot deformity, hallux valgus, hallux rigidus.

46.7.5 Foot and Ankle Ability
Measure (FAAM)

The FAAM was developed in 2005; it is region-
specific and composed of 29 patient-reported
items divided in activity of daily living (ADL)
and sport subscales. A recent study demonstrated
that the FFI and FAAM are highly correlated for
foot and ankle trauma patients [40, 77].

Conditions: It is valid for a range of foot and
ankle conditions as well as for chronic ankle
instability and diabetes  mellitus-related
conditions.

46.7.6 Foot and Ankle Disability
Index (FADI)

The FADI was first released in 1999; it is the for-
mer version of FAAM and includes four more
items for pain assessment and one item for the
ability to sleep (34 total items). FADI and FAAM
are appropriate to evaluate functional disabilities
in athletes with chronic ankle instability [76].

Conditions: Sport-related foot and ankle
pathologies and trauma evaluation.

46.7.7 American College of Foot
and Ankle Surgeons (ACFAS)
Universal Evaluation Scoring
Scales

The American College of Foot and Ankle
Surgeons developed these anatomically based
scoring scales in 2005 as clinical instruments to
evaluate objective and subjective parameters
before and after surgery [106]. Four modules
exist for the first metatarsal-phalangeal joint and
first ray, the forefoot (excluded first ray), the rear
foot, and the ankle; each questionnaire is com-
pleted by both patient and clinician and includes
subjective (pain, appearance, and functional
capacity) and objective (radiographic and func-
tional) parameters, for a total of 100 points. This
instrument has been validated and presents good
reliability and sensitivity to change [24].
Conditions: Foot and ankle musculoskeletal-
related pathologies requiring surgical intervention.

46.7.8 Foot Health Status
Questionnaire (FHSQ)

The FHSQ was developed for individuals under-
going surgical treatment for common foot condi-
tions. It consists of four subscales with a total of
13 items representing the following four
domains: pain (four items), function (four items),
footwear (three items), and general foot health
(two items). Scores from each subscale range
from O to 100, with a higher score representing
better outcomes [8].

Conditions: Foot- and ankle-related disorders
including those affecting skin and nail.

46.7.9 Rowan Foot Pain Assessment
(ROFPAQ)

The ROFPAQ was developed as a disease-spe-
cific instrument for chronic foot pain. It contains
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39 items in the following four subscales for pain
assessment: sensory (16 items), affective (ten
items), cognitive (ten items), and comprehension
(three items). Each subscale is scored indepen-
dently from 1 through 5, and the item responses
are merged together to produce a subscale score
ranging from 1 to 5, with a higher score repre-
senting more pain [100].
Conditions: Chronic foot and ankle pain.

46.7.10 Sport Ankle QOL (Quality
of Life)

The sport ankle rating system quality of life mea-
sure was developed as a region-specific measure
including self-reported and clinician-completed
outcome measures. The QOL measure, the clini-
cal rating score, and a single numeric evaluation
are the three outcome measures that could be
used together or independently. The QOL is a
self-reported questionnaire designed to assess an
athlete’s quality of life after an ankle injury; it
contains five items that evaluate symptoms, work
and school activities, recreation and sports activi-
ties, activities of daily living, and lifestyle.

The clinical rating score is composed of 11
items both patient and clinician based; finally,
with the numeric VAS evaluation, the patient is
asked to score his ankle function from 0 to 100
[113].

Conditions: Ankle injuries and specifically
ankle sprains.

Olerud-Molander Ankle
Score (OMAS)

46.7.11

The OMAS is a disease-specific outcomes mea-
sure developed for patients with ankle fractures
and has been frequently used to evaluate this
group of subjects; furthermore, it has been
reported to be a valid item for recording short-
term changes after an acute ankle ligament injury.
OMAS is a self-administered patient question-
naire; the scale ranges from O points (totally
impaired function) to 100 points (completely
unimpaired function) and is based on nine differ-

ent domains: pain, stiffness, swelling, stair climb-
ing, running, jumping, squatting, supports, and
work/activity level [87, 88].

Conditions: Ankle fracture, ligament ankle
injury.

46.7.12 Victorian Institute of Sports
Assessment-Achilles
(VISA-A)

The VISA-A is a disease-specific instrument
designed to evaluate the clinical severity for
patients with chronic Achilles tendinopathy. It
is an easily self-administered questionnaire
that evaluates symptoms and their effect on
physical activity. The questionnaire contains
eight questions, covering three necessary
domains: pain, functional status, and activity.
The first six questions use a visual analog scale
so that the patient may report the magnitude of
a continuum of subjective symptoms; the final
two questions used a categorical rating scale.
The final results range from 0 to 100, with
asymptomatic persons expected to score 100
points [95].
Conditions: Chronic Achilles tendinopathy.

46.8 Measures of Activity Level

Making patients capable of an unlimited physical
activity is the main focus of clinicians; for this
reason several scores have been created to assess
outcomes in terms of return to sport/activity
(RTS). While considering these instruments, a
factor to be outlined is that athletes are different
from the general population since they have
higher level of physical function and perceived
health, often they do not perceive symptoms dur-
ing the daily activities, and common outcome
measures may not detect problems that only

result from high-intensity training and
competition.
The basic psychometric characteristics,

strength, and weakness of the most common
scales for activity level are described below
(Table 46.6).
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46.8.1 Tegner Activity Score

First described in 1985 [105] for the prospective
evaluation of the knee ligaments injuries, the
Tegner activity scale provides an arbitrary rank-
ing based on the level of sport and leisure time
activities and competition at which the patient is
currently participating. It is a simple scale in
which the subject indicates his/her current activ-
ity ranging from O (no physical activity/dis-
abled) to 10 (participation in competitive soccer
or pivoting sports). It was created as a comple-
ment to the Lysholm score; but its use has also
extended into other joints, including the hip and
ankle [42, 78].

Conditions: Tegner score was developed and
is mostly used for knee ligamentous injuries and
reconstructions.

46.8.2 University of California at Los
Angeles (UCLA) Activity
Rating Scale

The UCLA activity rating scale is a simple scale
ranging from 1 (no activity) to 10 (participation
in impact sports); it was developed in 1998 to
assess physical activity after joint replacements.
Like the Tegner score, the patient is asked to rate
his/her own most appropriate activity level. Four
activity subgroups were defined: scores between
0 and 4 (low activity), 4.1 and 6 (moderately low
activity), 6.1 and 8 (moderately high activity),
and 8.1 and 10 (high activity) [114].

Conditions: The UCLA is mostly used and
validated for hip and knee osteoarthritis and eval-
uation of joint replacement.

46.8.3 Activity Rating Scale (ARS) or
Marx Scale

The ARS/Marx questionnaire quantifies the fre-
quency of activities that challenge the dynamic
stability of the knee; it consists in four questions
about how frequently the patients perform activ-
ity such as running, cutting, decelerating, and
pivoting. Each question is scored from 0 (<1

time/month) to 4 (>4 time/month), and the total
score range is 0—16. ARS is based on the idea of
measuring specific components of function/
movement (that apply universally to the lower
limb) to allow more accurate comparison among
patients. This scale can be completed in a very
short time frame [78].

Conditions: Sport activity involving complex
articular motions of the knee and lower limb.

46.8.4 Ankle Activity Score (AAS)

The AAS is a joint-specific score that was pub-
lished in 2004; it was based on the Tegner score.
It contains 53 sports, three working activities,
and four general activities; the patient is asked to
select his/her most appropriate sport/activity and
to indicate a level of participation (top level,
lower competitive level, recreational level). The
result, as with the Tegner score, is represented by
a single number from 0 to 10 [42].
Conditions: Ankle injuries.

46.8.5 Lower Extremity Functional
Scale (LEFS)

The LEFS was developed to be a broad region-
specific measure for individuals with muscular-
skeletal disorders of the hip, knee, ankle, or foot.
It consists of 20 items that specifically cover the
domains of activity and participation. The scale
uses a Likert response format, with a higher score
representing a higher level of ability [10].

Conditions: LEFS have been validated for
several pathologies of the lower limb; moreover,
it has been translated in different languages.

46.8.6 Shoulder Activity Scale (SAS)

The Brophy-Marx SAS was developed in 2005 as
an easy instrument to evaluate the patient’s over-
all shoulder activity level that could be general-
ized across different sports and completed in less
than 1 min. It is composed of two parts: the first
five items describe five common activities of the
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shoulder and the relative frequency, during the
patient’s previous year, for each item is scored
from O to 4 (never or less than once a month, once
a month, once a week, more than once a week, or
daily). The total numerical activity score ranges
from a minimum of 0 points to a maximum of 20
points. In the second part of the score, the patients
are asked if they participate in contact sports and
sports that involve repetitive overhead throwing.
The answers of these two questions range from A
(no) to D (yes, at professional level). SAS has
shown good reliability and validity [11, 12].

Conditions: This score has been developed on
patients with rotator cuff tears.

46.8.7 Heidelberg Sport Activity
Score (HSAS)

The HAS was published in 2013; this validated
instrument divides sport activities into 11 catego-
ries: walking, swimming, cycling, running, cross-
country skiing, alpine skiing, golfing, dancing,
racket sports, ball sports, and miscellaneous. For
each of these activities, the patient is asked to grade
between 0 and 5 about frequency, duration, level of
importance, and impairment from the affected
joint. For each activity, a core from O to 20 is calcu-
lated with a formula: (frequency + dura-
tion) x (1 + impairment/10 + importance/10). The
scores are then added to obtain a final score
between 0 and 220. HAS has proven high validity,
sensitivity, reliability, and sensitivity. It can be used
for elite-level athletes and athletes who perform
different sports and is valid for different joints; nev-
ertheless, its disadvantage is an extremely long
time for compilation (120 min) [103].

Conditions: Evaluation of activity after
trauma or surgery; it can be used in elite-level
athletes.

46.8.8 Oslo Sports Trauma Research
Center Overuse Injury
Questionnaire (OSTRC)

The intention of the OSTRC was to create a
questionnaire that could be applied to overuse

injury problems in any area of the body. The
instrument is designed in four items for each
affected joint; the final “severity score” ranges
between 0 and 100 (25 point for item) for each
overuse problem. In studies with multiple ana-
tomical areas of interest, the four questions are
repeated for each area. This questionnaire uses
the term “problem” rather than “injury” since
there is greater variation in interpretation of the
term “injury” [20].

Conditions: OSTRC is mainly used for the
evaluation of overuse problems in sports injury
epidemiology.

46.8.9 Short Questionnaire to Assess
Health-Enhancing Physical
Activity (SQUASH)

The SQUASH was not designed to measure
energy expenditure but to give an indication of
the habitual activity level. It consists of 11 ques-
tions on commuting activities, leisure time and
sports activities, household activities, and activi-
ties at work and school. The total activity score is
calculated by taking the sum of the activity scores
for separate questions [112].

Conditions: SQUASH is a short physical
activity questionnaire with the general purpose to
assess habitual physical activity.

46.8.10 International Physical
Activity Questionnaire-

Short Form (IPAQ-SF)

The IPAQ-SF consists in seven questions about
the frequency and durations of participation in
strenuous, moderate, and walking activities in
addition to the time spent sitting during the past
week. The final score is expressed in metabolic
equivalents (METs) which represent the oxygen
consumption of an individual sitting for 1 min
(3.5 mL/kg/min) [26, 29].

Conditions: IPAQ has been validated, and it
presents reasonable measurement properties for
monitoring population levels of physical activity
in diverse settings.
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46.8.11 Human Activity Profile

(HAP)

The HAP is a 94-item self-report measure of
energy expenditure or physical fitness; it was
developed as an outcome measure for medical
rehabilitation for people with a wide spectrum of
physical disorders. It consists of a list of activi-
ties for which patients should indicate if they are
currently able to perform the activity, have
stopped performing the activity, or have never
performed the activity. Each of the selected
activities has an estimate energy requirement
between approximately 1 and 10 METs. Two
scores are calculated: the maximum activity
score (MAS) and the adjusted activity score
(AAS) [38].

Conditions: Epidemiologic and population
studies as well as rehabilitation medicine.

Fact Box 46.2

Athletes population is in many ways differ-
ent from general one; they have much
higher level of physical functioning and
health status. For this reason, they do not
perceive symptoms during the daily activi-
ties and choosing ad adequate outcome
measure is compulsory.

46.9 Measures of Global
and Mental Health

Generic measures of health-related quality of
life are frequently used to evaluate the impact
of treatments and clinical results and to monitor
population health. Often these scales are com-
posed of various independent domains/dimen-
sions that together represent the notion of
health-related quality of life. The items are
weighted to indicate the relative importance
attributed to them by the respondents and then
aggregated into a single number reflecting the
quality or value of a health state. To obtain such
values, several instruments have been
developed.

The basic psychometric characteristics,
strength, and weakness of the most common
scales for global and mental health are described

(Table 46.7).

46.9.1 36-Item Short-Form Health
Survey (SF-36) and Short-
Form 12 (SF-12)

The SF-36 is a general health measure, intro-
duced in 1992 that includes 36 items addressing
eight domains of overall health status: physical
functioning (PF), bodily pain (BP), role limita-
tions due to physical health problems (RP), role
limitations due to personal or emotional prob-
lems (RE), general mental health (MH), social
functioning (SF), energy/fatigue or vitality (VIT),
and general health perceptions (GH). Although
this scale has been validated for orthopedic use,
experts recommend pairing the SF-36 with an
orthopedic-specific measure since it is a general
health scale, and it could be difficult to isolate
orthopedic outcomes from other unrelated health
conditions.

The SF-12 is a shortened version of the SF-36,
developed in 1996, with the aim of reducing
redundancies and time burden on the patient. It
shortens the survey to 12 items and reports 2
scores in physical and mental domains. It has
been validated for orthopedic patients. The SF-12
was included as a recommended PRO measure
for “general quality of life” by the AAOS.

Both SF-36 and SF-12 are great questionnaires
for outcomes assessment in research; both need to
be administered in conjunction with orthopedic-
specific measures [15, 52, 110, 111, 115].

46.9.2 EuroQol-5 Domains-3 Likert
(EQ-5D-3L)

The EQ-5D health status and quality-of-life
measure is composed of five items (mobility,
self-care, usual activity, pain/discomfort, and
anxiety/depression), with three possible response
levels (no problems, some/moderate problems,
extreme problems). The EQ-5D index is
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calculated from the five dimensions, ranging
from —0.594 (worst) to 1.0. Moreover, to the
EQ-5D index, the EQ-5D includes a VAS for rat-
ing of overall health status from 0 (worst imagin-
able health) to 100 (best imaginable health). A
common criticism of this measure is the lack of
sensitivity to change since only three levels of
responses are available within each construct.
With the aim of addressing this issue, a version
of the measure with five responses has been
developed, called the EQ-5D-5L [47].

46.9.3 Assessment of Quality
of Life (AQol)

The AQoL is a 12-item instrument which loads
onto four dimensions: independent living, social
relationships, physical senses, and psychological
well-being. These subscales are weighted
between 0.0 (death) and 1.0 (full health). With
its emphasis upon psychosocial dimensions of
health, it offers significant advantages for evalu-
ation studies where these dimensions are impor-
tant [93].

46.9.4 Nottingham Health
Profile (NPH)

The NHP questionnaire is a self-administered
questionnaire. It was developed in English and
consists of two parts: Part 1 contains 38 “yes/no”
questions covering six dimensions: pain, physical
mobility, emotional reactions, energy, social iso-
lation, and sleep. Part 2 has seven “yes/no” ques-
tions concerning problems of daily activities. It
has been shown to be internally consistent, valid,
reproducible, and sensitive [55].

46.9.5 Patient-Reported Outcomes
Measurement Information
System 10 Global Health
(PROMIS-10 Global Health)

The PROMIS was established in 2004 with fund-
ing from the National Institutes of Health; this

initiative develops and evaluates standard mea-
sures for key patient-reported health indicators
and symptoms. PROMIS measures are standard-
ized, allowing for assessment of many patient-
reported outcome domains such as pain, fatigue,
emotional distress, physical functioning, and
social role participation.

Computerized adaptive testing (CAT) soft-
ware has been implemented; this allows tailoring
the PRO assessment to the individual patient by
selecting the most informative set of questions
based on responses to previous questions [17].

46.10 Measures of Pain

Pain is a complex and subjective experience and
that implies several measurement challenges. It is
important for the clinicians to utilize sensitive
and accurate pain outcome measures although
currently we rely mainly on self-report measures.
The cutoff value for clinical significance of pain
reduction must be determined on the minimal
amount of change being important to patients. A
reduction of 10-20% of pain can be considered
clinically significant [67].

The basic psychometric characteristics,
strength, and weakness of the most common

scales for pain assessment are described
(Table 46.8).
46.10.1 Visual Analog Scale for Pain

(VAS for Pain)

The VAS for pain was introduced in 1976; it is a
widely recognized and simple instrument that
allows the patient to score his own pain level on a
straight 100-mm line with zero indicating “no
pain” and 100 “worst imaginable pain.” Its use-
fulness in orthopedic surgery has been recog-
nized, and VAS has proven high validity and
responsiveness; on the other hand, its low speci-
ficity has been shown with a 1.1 cm decrease cor-
responding to the minimal clinical important
difference for pain. The patient acceptable symp-
tomatic state is considered with a value less than
3 cm [37, 46, 59, 115].
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46.10.2 Numerical Rating Scale
for Pain (NRS for Pain)

The NRS is an 11-point scale consisting of inte-
gers from O through 10: O representing “no pain”
and 10 representing “worst imaginable pain.”
Respondents select the single number that best
represents their pain intensity. It is considered to
be more comprehensive compared to the VAS
for; however, it may capture the complex nature
of the pain experience [46].

46.10.3 Verbal Rating Scale for Pain
(VRS for Pain)

The VRS is a single domain five-point scale con-
sisting of a list of sentences (no pain, mild pain,
moderate pain, intense pain, maximum pain)
describing increasing levels of pain severity.
Respondents select the single phrase that best
characterizes their pain intensity [46].

46.10.4 Faces Pain Scale-Revised
(FPS-R)

The FPS-R is a six-point scale represented by six
different faces showing increasing severity of
pain. Patients are asked to select the facial expres-
sion that best resembles his or her pain intensity,
from the left-most face (“no pain”) to the right-
most face (“very much pain”). The FPS-R was
originally developed for pediatric patients, but its
simplicity makes it a reliable instrument for indi-
viduals with cognitive and communication
impairments as well [9, 49, 101].

46.10.5 Short-Form McGill Pain
Questionnaire (SF-MPQ)

The SF-MPQ is a multidimensional measure,
with extensive clinical research use. Patients rate
their pain in sensory terms (e.g., sharp or stab-
bing) and affective terms (e.g., sickening or fear-
ful), with 15 total descriptors. Each item is rated
on a four-point scale that ranges from none to

severe. The SF-MPQ also has a single VAS item
for pain intensity and a VRS for rating the over-
all pain experience. It is used particularly to
measure the sensory and affective aspects of
pain and pain intensity in adults with chronic
pathologies [46, 79].

Fact Box 46.3

Since “pain” perception is maybe the most
relevant outcome in clinical practice,
research protocols should include sensitive
and accurate pain measures. Currently we
rely mainly on self-report measures where
a reduction of 10-20% of pain can be con-
sidered as the minimal amount of change
being important to patients.

46.11 Measures of Sport-Related
Psychological Aspects

It has been demonstrated that while most athletes
reach a normal physical function, less than half
of them return to the same level of sport activity.
Possibly, psychological factors are involved in
the rehabilitation processes and in the athlete’s
self-perception of recovery. The following sec-
tion describes some of the common scales for
sport activity assessment, energy expenditure,
and psychological factors after injuries.

The basic psychometric characteristics,
strength, and weakness of the most common
scales for sport-related psychological aspects are
described (Table 46.9).

46.11.1 Injury-Psychological
Readiness to Return

to Sport Scale (I-PRRS)

The I-PRRS is an easy to use tool developed to
measure the athlete’s psychological readiness to
return to sport after injury. It is a six-item scale,
each item is scored from O (no confidence) to 100
(maximum confidence) with intervals of 10. The
scores from the six items are summed and divided
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by 10 to calculate the total score. The range of
scores is between 0 and a maximum score of 60.
A score of 60 indicates high confidence to return
to sport; 40, moderate confidence; and 20, low
confidence [39].

Conditions: Evaluation of psychological
readiness to return to sport among athletes.

46.11.2 Re-injury Anxiety Inventory
(RIAI)

The RIAI is a 28-item score designed to assess
the athlete’s fear of experiencing a re-injury. It is
composed of the rehabilitation anxiety (RIA-R,
13 items) and the reentry to competition anxiety
(RIA-RE, 15 items). The instrument is based on a
four-point (0-3) Likert-response type; the final
score ranges from O (complete absence of anxi-
ety) to 45 (extreme anxiety) [109].

Conditions: RIAI can be used in studies aim-
ing to evaluate athlete’s psychological readiness
for RTS.

46.11.3 Tampa Scale
for Kinesiophobia (TSK)

The TSK is a self-reported measure developed to
assess “fear of movement-related pain” in
patients with musculoskeletal disorders. The
original test, developed in English 1, has been
translated into ten languages. The TSK-11 is the
most widely used; it contains 11 items from the
original 17-item questionnaire. Each item is
scored on a four-point Likert scale, ranging from
1 “strongly disagree” to 4 “strongly agree”; total
scores vary between 11 and 44, with higher
scores indicating higher levels of fear of move-
ment-related pain [96].

Conditions: The TSK-11 is a reliable and
valid measurement tool that provides therapists
valuable information on activity avoidance and
pathological somatic focus in patients with mus-
culoskeletal pain.

Clinical Vignette

An innovative and minimally invasive
surgical technique for complex osteo-
chondral knee lesions was developed in
your institution. From the first outpatient
follow-ups, you realize that the subjects
treated with this new technique seem to
be very happy about their health status
and knee function. Finally, you are
charged to design a study protocol to
compare the result of the new technique
with the classic one. Beside an accurate
imaging of the bone and cartilage and
maybe a biochemical characterization of
the fluids, which clinical outcomes mea-
sures can be included in our protocol?
Which ones are more indicated to detect
an effective improvement in patient
conditions?

First one or more knee specific mea-
sures should be chosen. In this pathology,
the KOOS score has demonstrated good
psychometric properties, and the WOMAC
score has an excellent reliability and ability
to detect changes.

Secondly, we want to assess the
patient’s perceived pain level and health
status. For this purpose, the SF-MPQ
score for pain is accurate and easy to com-
plete; moreover it includes a VAS for gen-
eral pain assessment, while the SF-12
score has a short-time compilation and
will give a precise overview of patient’s
general health.

Finally, since most of our patients used
to be quite active before injury, our proto-
col should include at least one activity
level measure. We choose the Tegner score,
which was specifically designed for knee
injuries and is extremely intuitive in its
compilation, and the LEFS score which
can be used for several lower limb patholo-
gies and shows good reliability.

465
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Take-Home Message
e The development, testing, and implementa-

tion of tools to aid in the measurement of phe-
nomena in medicine are central to clinical
practice and clinical research; therefore
PROMs are a key component to orthopedics
research and may also be so for clinical prac-
tice in orthopedic surgery.

Health status measurement instruments must
possess adequate measurement properties,
and it is fundamental to remember that a com-
plete picture of a condition or a treatment
effect on a patient could be provided only with
the combination of a “disease-specific mea-
sure” and a “‘generic measure.”
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