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Well-designed clinical research of orthopaedic conditions of
the knee requires relevant outcome instruments to assess
the effect of disease and response to treatment.11

Traditionally, outcome after treatment for knee injuries
and disorders has been based on objective measurement of

physical examination findings, such as ligamentous laxity,
strength, radiographic findings, and performance on func-
tional tests.4 During the past 2 decades, it has increasingly
been realized that the patient’s perspective is necessary to
make a complete assessment of the effect of disease and
treatment.17 Newer outcome instruments have been
designed to include a questionnaire to be completed by the
patient. This subjective section is commonly used to deter-
mine the changes in frequency or severity of symptoms
and functional limitations (ie, disabilities) affecting quality
of life.22,26 The degree to which knee-specific outcome
instruments include items to detect symptoms and disabil-
ities that are important to patients, however, has not been
compared. The purpose of this study was to define which
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knee-specific instruments should be selected when assess-
ing treatment outcome, determining injury or disease
severity, or following the natural history of knee disorders
to ensure that the patient’s perspective is considered. This
information may guide clinicians and researchers in their
selection of instruments to ensure that the patient’s per-
spective is considered for outcome studies involving 3 com-
mon knee disorders. The subjective questionnaire portions
of 11 knee-specific quality-of-life instruments were com-
pared according to the frequency with which they contain
items that detect symptoms and disabilities that are expe-
rienced by, and are important to, patients with 3 disorders:
ACL tears, meniscal tears, and mild to moderate
osteoarthritis (OA).

MATERIALS AND METHODS

The Instruments

Eleven commonly used knee-specific instruments were selected
for evaluation:5 for a variety of disorders,4 specific to ACL defi-
ciency, 1 specific to meniscal tears, and 1 specific to OA of the
knee.The instruments were chosen based on consultation with
5 orthopaedic surgeons specializing in sports medicine and
total joint replacement. The Tegner Activity Scale was also
administered as a separate questionnaire. The 5 non–disease-
specific knee instruments studied were (1) the American
Academy of Orthopaedic Surgeons (AAOS) Sports Knee Rating
Scale, (2) the Knee Injury and Osteoarthritis Outcome Score
(KOOS), (3) the 2000 International Knee Documentation
Committee (IKDC) Standard Evaluation Form, (4) the
Activities of Daily Living (ADL) Scale of the Knee Outcome
Survey, and (5) the Knee Disorders Subjective Form of Visual
Analog Scale (VAS; Hughston Sports Medicine Foundation).
Ligament-specific knee instruments included (6) the Cincinnati
Knee Ligament Rating Scale, (7) the Revised Hospital for
Special Surgery (HSS) Knee Ligament Rating Form, (8) the
Modified Lysholm Knee Scoring Scale, and (9) the Mohtadi
Quality of Life (QOL) Assessment in Anterior Cruciate
Ligament Deficiency. The instrument specifically designed for
outcomes related to meniscal tears was (10) the Western
Ontario Meniscal Evaluation Tool (WOMET). The instru-
ment specific for OA of the knee was (11) the Western Ontario
and McMaster Universities Osteoarthritis Index (WOMAC).
A description of the instruments is available online (see
Appendix, available in the online version of this article at
http://ajsm.sagepub.com/cgi/content/full/35/9/1450/DC1).

Development of the Study Questionnaire

For the purpose of this study, a questionnaire of 111 items
was developed by combining 222 patient-directed ques-
tions from the 11 knee-specific quality-of-life instruments.
A consolidated questionnaire, rather than administration
of each instrument, was necessary to create a survey of
acceptable length (approximately 30 minutes rather than 1
hour for completion), analyze double-barreled questions, and
include a Likert scale for data analysis. Three reviewers
independently developed the final questionnaire by evalu-
ating and choosing questions that best reflected the con-
tent of all the instruments.

Some modifications were necessary so that the study
instrument was consistent. For instance, in some cases, the
original questionnaires used disease-specific wording. For
the current study, the questions were modified so they
would pertain to patients with any of the 3 diagnoses. For
example, the question “How much of a concern is it for you
to lose time from school or work because of the treatment
of your ACL-deficient knee?” was modified to “How much of
a concern is it for you to lose time from school or work
because of treatment of your knee?” “Double-barreled”
questions, that is, those dealing with more than 1 feeling
or symptom (eg, “How would you rate your pain and stiff-
ness?”), were separated into 2 questions. To consolidate the
key issues from multiple questionnaires and to avoid recall
error, questions were worded in the present tense. For
example, questions on the 2000 IKDC form begin with
“during the past 4 weeks” or “since your injury.” These were
changed to the present tense. Patients were asked to rate
the importance of the described symptom or disability
using a 6-point Likert scale as seen in Figure 1. Examples
of questionnaire items are in Table 1.

The final questionnaire was pretested in a small sam-
ple of orthopaedic clinic patients to ensure clarity of
design, language, and ease of completion. The question-
naire took approximately 30 minutes to complete. The
Tegner Activity Scale was administered as a separate tool
to determine the activity level of the participating
patients at the time the study questionnaire was admin-
istered. This scale was developed in 1985 by Tegner and
Lysholm25 to assign functional scores to a patient’s level
of activity at the time of evaluation. A patient’s activity
score from 0 to 10 is assigned, with corresponding defini-
tions ranging from “on sick leave/disability” to “participa-
tion in competitive sports such as soccer at a national or
international elite level.”

Sample Question: 1.  Standing hurts your knee. 

Experienced
and extremely
important

Experienced
and very
important

Experienced
and moderately
important

Experienced
and a little
important

Experienced
but not
important

Not
experienced

543210

Figure 1. Example of 5-point Likert scale used in study questionnaire.
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Patient Recruitment

The study was approved by the University of Western
Ontario’s research ethics board for the review of health sci-
ences research involving human subjects. Three patient

populations were included: patients with a complete rup-
ture of the ACL requiring surgical reconstruction, patients
with an isolated meniscal tear of the knee requiring
arthroscopy, and patients with mild to moderate OA
(Kellgren and Lawrence15 grades I-III) of the knee who

TABLE 1
Important Symptoms and Disabilitiesa

Preoperative Postoperative

Condition Symptoms and Disabilities Symptoms and Disabilities

Torn ACL Fear of reinjuring kneeb Fear of reinjuring kneeb

Knee condition is frustrating Sports and recreation expectations have changed
and discouraging

Difficult to participate in favorite Often aware and conscious of knee problem
sport or recreational activityb

Squatting is difficult Worried what will happen to knee in the future
Fear of knee giving way during sport Need to participate in sports and recreation with caution
Knee is weak Difficult to participate in favorite sport or recreational activityb

Lack of confidence in knee Knee limits participation in competitive sports
Squatting hurts Difficult to go “full out” during sports or recreation
Frustrating to consider knee with Modified lifestyle to avoid activities that are potentially 

respect to sports and recreation damaging to knee
Knee prevents competitiveness

Meniscal tear Sports and recreation performance Fear of reinjuring kneeb

expectations have changed
Amount of time participating Often aware and conscious of knee problemb

at preinjury level is affected
Often aware and conscious Knee hurts

of knee problemb

Difficult to participate in favorite Squatting is difficult
sport or recreational activity

Squatting hurts Frustrating to consider knee with respect
to sports and recreationb

Fear of reinjuring kneeb Worried what will happen to knee in the futureb

Worried what will happen Knee pain makes it difficult to perform 
to knee in the futureb heavy physical labor

Difficult to quickly change directionb Apprehensive about knee
Frustrating to consider knee with Difficult to quickly change directionb

respect to sports and recreationb

Knee makes it difficult to Modified lifestyle to avoid activities 
participate in second most that are potentially damaging to knee
favorite sport or activity

Osteoarthritis Going up stairs hurts Often aware and conscious
of knee problem

Bending hurts Going up stairs hurts
Kneeling is difficultb Worried what will happen to knee in the future
Bending knee is difficult Knee hurts
Knee makes you limp Going up stairs is difficult
Going down stairs is difficult Apprehensive about knee
Knee grinds or grates Fear of reinjuring knee
Going down stairs hurtsb Going down stairs hurtsb

Walking on uneven terrain is difficult Modified lifestyle to avoid activities that are
potentially damaging to knee

Knee hurts while rising from a chair Kneeling is difficultb

aThe most important 10 symptoms and disabilities are ranked by frequency importance product (FIP) from top to bottom. The FIP is cal-
culated by multiplying the number of patients endorsing a question by the mean importance rating of that question.

bRefers to symptoms or disabilities that are in the top-10 FIP rating both preoperatively and postoperatively.
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were treated both nonoperatively and operatively. All
patients were categorized according to their primary diag-
nosis or reason for treatment, recognizing that although
this does not create pure categories, it is consistent with
clinical practice. Specific inclusion and exclusion criteria
are listed in Table 2. Eligible patients were identified in an
outpatient sport medicine clinic and by the surgical schedules
of 4 orthopaedic surgeons. Both preoperative and postopera-
tive patients were sampled to assess the frequency and
importance of symptoms and function across the spectrum of
disease. Demographics of the study populations are listed
in Tables 3 and 4.

Patients were approached to participate in the study by
a research assistant from the clinic. A sample size of 150
was selected based on those used in other validation sur-
veys. An ideal model of questionnaire development dictates
semistructured interviews with 50 to 100 patients.6 This

population size was selected to allow sampling of the com-
plete spectrum of disease under consideration and include
patients from varied subclasses (ie, age, sex, and duration
of disease).

Once the study was explained, informed consent was
obtained from all participants. A demographics form was
completed by the patient and the research assistant. The
demographics form included date of birth, date of surgery,
diagnosis, and previous treatment. For patients who were
surveyed preoperatively, operative diagnosis was later con-
firmed using clinical records.

Data Analysis

All data were entered into a secure, custom-designed com-
puterized database. A double data entry technique was
used to ensure accuracy, and analysis was done by an
external statistician using the SAS statistical package
(SAS Institute, Cary, NC).

Important criteria for retaining items during question-
naire development include the number of patients who
listed the item as a problem (item frequency) and the
importance attached to the items.6 To combine frequency and
importance data, we selected frequency importance product
(FIP) calculation described by Guyatt et al6 and Juniper et al,13

which has been recommended for use in the development of
quality-of-life questionnaires. For each item on the current
study questionnaire, subjects were asked to assess whether
they experienced the item and then, if experienced, to rate the
importance of the item to their overall knee function. The
importance was ranked on a Likert scale from 0 (not experi-
enced) to 5 (experienced and extremely important) (Figure 1).
The frequency with which each item was experienced and the
mean importance were entered for each item. The FIP was
then calculated (FIP = frequency × mean importance) for each
item.6 The number of respondents who endorsed an item, such

TABLE 2
Inclusion/Exclusion Criteria for Patients in Each of the 3 Diagnosis Groups

Inclusion Criteria Exclusion Criteria

All groups Informed consent obtained; must be Major psychiatric illness that precludes 
14 years old or older; must read informed consent and/or completion of questionnaire 
and speak English fluently (ie, major depression)

ACL tear Primary diagnosis for treatment and Previous ACL surgery; concomitant ligamentous 
surgically confirmed primary unilateral injury or other significant pathology
ACL tear with or without meniscal tear;
ACL reconstruction using autologous
hamstring tendons

Meniscal tear Primary diagnosis for treatment and surgically Intra-articular/extra-articular active infection;
confirmed primary meniscal tear concomitant injuries or significant pathology
treated with debridement and/or repair

Osteoarthritis (OA) Primary diagnosis for treatment Severe OA based on clinical and radiographic 
of the knee of mild to moderate (grade I-IIIa) OA based criteria; concomitant injuries, disease, or pathology

on clinical and radiographic criteria

aClassified using the Altman classification and Kellgren and Lawrence Scale. Altman R, Asch E, Bloch D, et al. Development of criteria
for the classification and reporting of osteoarthritis. Arthritis Rheum. 1986;29:1039-1049; Kellgren JH, Lawrence JS. Radiological assess-
ment of osteo-arthrosis. Ann Rheum Dis. 1957;16:494-502.

TABLE 3
Demographic Characteristics of the Total Sample

Characteristic No.

Total population studied 153
Gender

Male 75
Female 78

Mean age, y (range) 44.6 (14-82)
Involved knee 65 unilateral left knees;

67 unilateral right knees;
9 patients with bilateral

knees involved
Patient status at data collection 30 nonoperative;

45 preoperative;
78 postoperative
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as knee locking, for example, was multiplied by the mean
importance of the question on the Likert scale (1-5). The
greater the FIP, the more important a symptom or disabil-
ity is to patients. A high FIP indicates that a symptom or
disability is both frequently experienced and most impor-
tant to patients.

Ideal quality-of-life instruments include questions about
symptoms and disabilities with a high FIP.6 Endorsement
data for each instrument were determined in 3 categories
for each of the 3 populations. Calculations were made for (1)
the number of questions that at least 51% of the patients
endorsed with a value of at least 1 on the Likert scale, (2) the
number of questions that had an average mean importance
ranking of at least 3 on the Likert scale, and (3) the number

of questions that had an average mean importance ranking
of 1 or less on the Likert scale. For each of the 3 disorders,
data were determined for the 5 general knee instruments
(AAOS, KOOS, IKDC, VAS, and ADL) and 6 disease-specific
knee instruments (Cincinnati, HSS, Lysholm, and Mohtadi
QOL for ACL tears; the WOMET for meniscal pathology; and
the WOMAC for OA).

An instrument was considered ideal if it had the best
score in all 4 categories of endorsement compared with
other instruments. According to endorsement data, it
would contain (1) the most, or highest percentage, of ques-
tions that at least 51% of the patients endorsed with an
importance value of at least 1; (2) the most questions with
a mean importance ranking of at least 3; and (3) the fewest

TABLE 4
Demographic Characteristics by Diagnosis Group

ACL Injury Meniscal Tear Osteoarthritis

No. of patients 58 28 67
Preoperative patients 16 11 32
Postoperative patients 42 13 30
No operation planned 0 4 5
Mean age, y (range) 30.1 (14-82) 40.5 (16-74) 57.9 (37-78)
Gender

Male 30 18 27
Female 28 10 40

Tegner activity score
Preoperative mean (maximum of 10) 5 4 4a

Postoperative mean 5 6 3

aIncludes patients before total knee arthroplasty and those treated nonoperatively.

TABLE 5
Results: Population With ACL Deficiencya

No. of Questions

Endorsed by at With Mean Importance With Mean Importance With Top-20 Relative 
Instrument On Instrument Least 51% of Patientsb Ranking of at Least 3c Ranking of 1 or Lessc FIP Scores Scored

Mohtadi QOL 31 27 (87) 6 7 13 33
IKDC 18 13 (72) 2 6 4 32
KOOS 42 19 (45) 1 9 3 23
HSS 10 7 (70) 0 4 2 22
Cincinnati 9 4 (44) 0 7 0 10
Lysholm 8 2 (25) 0 6 0 9
VAS 28 17 (61) 0 17 0 7
ADL 17 7 (41) 0 15 0 6
AAOS 20 8 (40) 0 15 0 5

aFIP, frequency importance product; QOL, quality of life; IKDC, International Knee Documentation Committee; KOOS, Knee Injury and
Osteoarthritis Outcome Score; HSS, Hospital for Special Surgery Knee Ligament Rating Form; VAS, visual analog scale; ADL, activities of
daily living; AAOS, American Academy of Orthopaedic Surgeons.

bNumbers in parentheses are percentages.
cScore on a Likert scale of 0 to 5, with 0 being not experienced and 5 being experienced and very important.
dScore was calculated by assigning points for each instrument in columns 3 to 6. If an instrument had the top score in a column, 9 points

were assigned. If an instrument had the second best score in a column, 8 points were assigned, and so forth. If an instrument had 0 ques-
tions listed in column 4, 0 points were assigned. Points were then summed (maximum, 36 points).
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questions with a mean importance ranking of 1 or less. An
ideal instrument would also contain (4) the most questions
with a high FIP. For ease of description and aggregation,
each question was assigned to 1 of 5 domains: (1) sports
and recreation, (2) work (inside or outside the home), (3)
activities of daily living, (4) physical sensations such as
pain, or (5) emotions such as fear of reinjuring the knee.

RESULTS

Of 216 patients approached, 153 (75 male, 78 female) agreed
to participate and completed the study questionnaire.
Participant demographics are outlined in Tables 3 and 4.

Anterior Cruciate Ligament Tears

For this population, the Mohtadi QOL instrument had the
top score in 3 of 4 endorsement categories. It contained the
most questions (27) and highest percentage of questions
(87%, 27/31) endorsed by at least 51% of patients with an
ACL deficiency, the most questions (6) with a mean impor-
tance ranking of at least 3, and the most questions (13)
with a top-20 FIP score. The only weakness identified was
that 7 of 31 questions (22%) had a mean importance rank-
ing of 1 or less in this population. As shown in column 7 of
Table 5, this instrument had the highest ranking com-
pared with 8 other instruments.

The IKDC performed favorably for patients in the ACL
deficiency category. Seventy-two percent of questions
(13/18) were endorsed by at least 51% of patients, and it
contained 4 questions with a top-20 FIP score. Only 2 ques-
tions had a mean importance ranking of at least 3, how-
ever, and 33% of questions (6/18) had a mean importance
ranking of 1 or less (Table 5).

Nineteen of the KOOS questions were endorsed by at
least 51% of patients, but this accounted for only 45% of its
questions (19/42). Three questions had a top-20 FIP score.
Only 1 question, however, had a mean importance ranking

of at least 3 (2%), and 9 questions (21%) had a mean impor-
tance of 1 or less (Table 5).

Seventy percent of HSS questions (7/10) were endorsed by
at least 51% of patients, and 2 questions had a top-20 FIP
score. However, no questions had a mean importance rank-
ing of at least 3, and 4 questions (40%) had a mean impor-
tance ranking of 1 or less (Table 5). The other 5 instruments
fared less favorably in patients with ACL tears.

For patients with ACL tears, the domain that was
ranked most frequently important preoperatively was
emotions, as determined by those questions that had the
highest FIP scores. After reconstruction, sports and recre-
ation was the most frequently important domain. Fear of
reinjury was the disability with the highest FIP both pre-
operatively and postoperatively. Difficulty participating in
favorite sport also had a high FIP preoperatively and post-
operatively. Fear of giving way was less frequently impor-
tant postoperatively than it was preoperatively (Table 1).

Meniscal Tears

The WOMET scored highly in all 4 endorsement categories in
patients with meniscal tears. It contained a high percentage
of questions (94%, 15/16) endorsed by at least 51% of
patients, the most questions (8) with a high importance
ranking, the most questions (7) with a top-20 FIP score,
and only 3 questions (19%) with a low mean importance
ranking (Table 6).

All of the 18 IKDC questions were endorsed by at least
51% of patients. It contained few questions (2) with a low
mean importance ranking, and 4 questions (22%) had a
top-20 FIP score. A weakness, though, was that only 2
questions (11%) had a high mean importance ranking.

The KOOS ranked third of the 6 instruments tested (col-
umn 7 of Table 6). Eighty-six percent of its questions
(36/42) were frequently endorsed, 5 questions (11%) had a
high mean importance ranking, and 6 questions (14%) had
a top-20 FIP score. Many questions (14/42, 33%), however,
had a low mean importance ranking (Table 6).

TABLE 6
Results: Population With Meniscal Tearsa

No. of Questions

Endorsed by at With Mean Importance With Mean Importance With Top-20 Relative 
Instrument On Instrument Least 51% of Patientsb Ranking of at Least 3c Ranking of 1 or Lessc FIP Scores Scored

WOMET 16 15 (94) 8 3 7 22
IKDC 18 18 (100) 2 2 4 19
KOOS 42 36 (86) 5 14 6 14
VAS 28 26 (93) 2 6 1 12
ADL 17 13 (76) 0 4 5 10
AAOS 20 12 (60) 2 11 2 9

aWOMET, Western Ontario Meniscal Evaluation Tool; IKDC, International Knee Documentation Committee; KOOS, Knee Injury and
Osteoarthritis Outcome Score; VAS, visual analog scale; ADL, activities of daily living; AAOS, American Academy of Orthopaedic Surgeons.

bNumbers in parentheses are percentages.
cScore on a Likert scale of 0 to 5, with 0 being not experienced and 5 being experienced and very important.
dScore was calculated by assigning points for each instrument in columns 3 to 6. If an instrument had the top score in a column, 6 points

were assigned. If an instrument had the second best score in a column, 5 points were assigned, and so forth. Points were then summed (max-
imum, 24 points).
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The VAS had many questions (26/28, 93%) endorsed by
at least 51% of patients. It scored less favorably, though, in
the other 3 endorsement categories (Table 6).

For patients with meniscal tears, the domain that was
ranked most frequently important preoperatively was sports
and recreation, as determined by those questions that had
the highest FIP scores. Postoperatively, the emotional
domain was the most frequently important. The disability
with the highest FIP preoperatively was a change in sports
and recreation expectations. Postoperatively, a fear of rein-
jury was the disability with the highest FIP. Pain with squat-
ting had a high FIP preoperatively, but difficulty squatting
had a high FIP postoperatively (Table 1). The symptom of
knee locking during vigorous sports had a top-20 FIP score
preoperatively and a bottom-10 FIP score postoperatively.

Osteoarthritis

The WOMAC scored well in all 4 categories of endorsement
for this population. Most of the WOMAC questions (23/24,
96%) were endorsed by at least 51% of patients with mild to
moderate OA. Most of the WOMAC questions (23/24, 96%)
had a high mean importance ranking. Only 2 questions (8%)
had a low importance ranking. Seven questions (29%) had
a top-20 FIP score. The KOOS scored similarly because it
contains the WOMAC (Table 7).

The ADL had a high percentage of questions (16/17, 94%)
endorsed by at least 51% of the population, many questions
with a top-20 FIP score (8), and no question with a low mean
importance ranking. Only 5 questions (29%), however, had a
high mean importance (Table 7).

All of the 18 IKDC questions were endorsed by at least
51% of patients, and only 2 questions (11%) had a low mean
importance ranking. Weaker areas included that only 4 ques-
tions (22%) had a mean importance ranking of at least 3, and
only 3 questions had a top-20 FIP score (Table 7).

Five of 7 instruments studied (WOMAC, ADL, KOOS,
IKDC, and VAS) had at least 89% of questions endorsed by
at least 51% of patients with OA. Only 2 instruments had
few questions endorsed by at least 51% of patients: the
AAOS (11/20 questions, 55%) and Lysholm (2/8 questions,
25%) (Table 7).

For patients with mild to moderate OA, the domain that
was ranked most frequently important both preoperatively
and after total knee arthroplasty was activities of daily liv-
ing. Pain ascending stairs was the symptom with the high-
est FIP preoperatively and the symptom with the second
highest FIP postoperatively. Pain with knee flexion had a
high FIP preoperatively but not postoperatively (Table 1).
Disabilities pertaining to participation in moderate to vig-
orous sports were considered the least important, consis-
tent with the fact that this patient population was the
oldest (mean age, 59.9 years; range, 37-78 years) and had
the lowest mean Tegner activity level (2.87; range, 0-8).

DISCUSSION

Outcomes research has become a central process in health
care today.14 It is based on a critical assumption, however,
that appropriate outcome measures are available to assess
the health status of patients and to distinguish interven-
tions that are effective from those that are not.23 Current
knee-specific instruments include questionnaires for
patients, physical examination findings, and information
from radiologic evaluation. The latter 2 are objective and
provide important information to clinicians. These outcomes
are of limited interest to patients, however, because they do
not always correlate with functional capacity and well-
being.5 Recently, increased emphasis has been placed on the
perspective of the patient.18,20 Knee-specific questionnaires
are designed to measure patients’ perceptions of the sever-
ity of their injury or condition and their subsequent

TABLE 7
Results: Population With Mild to Moderate Osteoarthritisa

No. of Questions

Endorsed by at With Mean Importance With Mean Importance With Top-20 Relative
Instrument On Instrument Least 51% of Patientsb Ranking of at Least 3c Ranking of 1 or Lessc FIP Scores Scored

WOMAC 24 23 (96) 23 2 7 24
ADL 17 16 (94) 5 0 8 22
KOOS 42 38 (90) 14 3 9 21
IKDC 18 18 (100) 4 2 3 18
VAS 28 25 (89) 10 5 4 13
Lysholm 8 2 (25) 2 4 7 10
AAOS 20 11 (55) 3 11 3 7

aWOMAC, Western Ontario and McMaster Universities Osteoarthritis Index; ADL, activities of daily living; KOOS, Knee Injury and
Osteoarthritis Outcome Score; IKDC, International Knee Documentation Committee; VAS, visual analog scale; AAOS, American Academy
of Orthopaedic Surgeons.

bNumbers in parentheses are percentages.
cScore on a Likert scale of 0 to 5, with 0 being not experienced and 5 being experienced and very important.
dScore was calculated by assigning points for each instrument in columns 3 to 6. If an instrument had the top score in a column, 7 points

were assigned. If an instrument had the second best score in a column, 6 points were assigned, and so forth. Points were then summed (max-
imum, 42 points).
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improvement with intervention, the most important param-
eter in determining if treatment is truly successful.1,21 Also,
patient perceptions of importance of level of knee function
vary8 according to their work and sport demands.

The purpose of this study was to define which knee-
specific instruments should be selected when assessing
treatment outcome, determining injury or disease sever-
ity, or following the natural history of knee disorders to
ensure that the patient’s perspective is considered.
Specifically, the purpose was to determine which of 11
knee-specific quality-of-life instruments best detects
symptoms and disabilities that are experienced by
patients with 3 common knee disorders. The subjective
questionnaire portions of 11 knee-specific quality-of-life
instruments were compared according to the frequency
with which they contain items that detect symptoms and
disabilities that are experienced by, and are important to,
patients with 3 disorders: ACL tears, meniscal tears, and
mild to moderate OA.

To our knowledge, this is the first study to compare the
subjective questionnaire portions of commonly used knee
instruments. Although other studies have focused on test-
ing the objective portion of instruments and determining
reliability, validity, and responsiveness, a unique feature of
the current study is that emphasis has been placed on
determining the ability of instruments to measure quality
of life from the patient’s perspective.

Strengths of the research methodology employed include
the high number of instruments that were assessed (11
instruments), the fairly large sample surveyed (153
patients), and confirmation of diagnosis by standardized
criteria. It is likely that use of a self-administered ques-
tionnaire, rather than an interviewer-administered ques-
tionnaire, yielded more accurate disclosure from patients
and avoided the “white-coat” effect, which is well known to
alter scores.7,16,24 Recall error16 was avoided by wording the
study questions to detect the patient’s current emotions,
symptoms, and disabilities.

The study was designed to assess symptoms and disabil-
ities across the entire spectrum of disease, so patients were
surveyed both preoperatively and postoperatively. The
similarity of symptoms and disabilities both preopera-
tively and postoperatively is demonstrated in Table 1. Fear
of reinjury, for example, was often important to patients
with ACL tears both preoperatively and after reconstruc-
tion. Likewise, squatting was a problem for patients with
meniscal tears both preoperatively and postoperatively.

Limitations of this study included the unknown effect of
changing disease-specific questions such as “your knee with
ACL tear” to “your knee,” of separating double-barreled ques-
tions into 2 questions, of changing HSS and Lysholm instru-
ments to a self-administered (ie, patient-administered)
format, and of wording questions in the present tense (ie, not
phrasing the question to state, “during the past 4 weeks,” as
is included in the IKDC instrument), as well as lack of com-
plete validation of the study questionnaire itself. These
issues are unlikely to greatly affect the results presented,
however, because the study was designed as a descriptive
investigation to provide further insight into appropriate
use of quality-of-life instruments.

Because of the plethora of current knee instruments,
the goal was not to develop yet another instrument but to
guide clinicians and researchers in selecting appropriate
instruments. The questionnaire was, therefore, not
designed to determine if there are additional symptoms
and disabilities experienced by patients with knee disor-
ders that are not included in current instruments.
Because 111 symptoms and disabilities were assessed, it
is unlikely that other major symptoms or disabilities
remain undetected.

A ranking of the instruments for the 3 conditions was
presented for ease in comparing the instruments. However,
it is impossible to know if each of the 4 criteria used to
compare the instruments should receive equal rating.

The focus of this study was to identify instruments that
most frequently contain items that detect symptoms and
disabilities that are experienced by, and are important to,
patients with 3 common knee disorders. When selecting
knee instruments to determine treatment outcome and fol-
low the natural history of a knee condition, it is important
that contents of objective sections (ie, physical examination
and radiographic findings); validity, reliability, and respon-
siveness; and scoring systems also be considered. These prop-
erties are presented in a “Description of the Instruments”
available in the online Appendix for this article (see online
Appendix at http://ajsm.sagepub.com/cgi/content/full/35/9/
1450/DC1).

In each of the 3 knee conditions assessed in this study, the
top-scoring instrument was a disorder-specific knee instru-
ment. These instruments were the Mohtadi QOL for
patients with ACL deficiency, the WOMET for patients with
meniscal tears, and the WOMAC for patients with mild to
moderate OA. The instruments share common features.
They were all recently developed. The Mohtadi QOL was
published in 1998.19 The WOMET was presented in 2005
(unpublished, presented by Griffin and Kirkley at the 2005
International Society of Arthroscopy, Knee Surgery and
Orthopaedic Sports Medicine Congress). The WOMAC was
published in 1988.3 These instruments were each developed
using patient input to determine question inclusion, and
each underwent rigorous methodology for question selec-
tion.3,19 Validity, reliability, and responsiveness have been
demonstrated for each of these 3 instruments.3,19 All employ
a VAS, similar to the Likert scale used on the study ques-
tionnaire.3,19 The current study verifies the value of the use
of rigorous methodology for instrument development.

The IKDC and KOOS were identified as the top general
knee quality-of-life instruments that contained many
questions regarding symptoms and disabilities important
to patients with the 3 knee disorders. These instruments
were recently developed as well. The IKDC was published
in 2001,9 and the KOOS was published in 1998.23 Validity,
responsiveness, and reliability have been demonstrated for
each instrument.2,9,10,12 A Likert scale is used with each
questionnaire.9,23

In conclusion, 3 knee disorder–specific quality-of-life
instruments contain items that most frequently detect symp-
toms and disabilities that are experienced by, and are impor-
tant to, patients with 3 common knee disorders: the Mohtadi
QOL instrument for patients with ACL tears, the WOMET
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for patients with meniscal tears, and the WOMAC for
patients with OA. The IKDC and KOOS are both general
knee quality-of-life instruments that contain many questions
regarding symptoms and disabilities important to patients
with the 3 knee disorders. The value of this study is that it
guides clinicians and researchers in their selection of instru-
ments to ensure that the patient’s perspective is considered
for outcome studies involving 3 common knee disorders.

REFERENCES

1. Amadio PC. Outcomes measurements. J Bone Joint Surg Am. 1993;
75:1583-1584.

2. Anderson AF, Irrgang JJ, Kocher MS, Mann BJ, Harrast JJ,
International Knee Documentation Committee. The International Knee
Documentation Committee Subjective Knee Evaluation Form: norma-
tive data. Am J Sports Med. 2006;34:128-135.

3. Bellamy N, Buchanan WW, Goldsmith CH, Campbell J, Stitt LW.
Validation study of WOMAC: a health status instrument for measuring
clinically important patient relevant outcomes to antirheumatic drug
therapy in patients with osteoarthritis of the hip or knee. J Rheumatol.
1988;15:1833-1840.

4. Daniel DM, Malcom LL, Losse G, Stone ML, Sachs R, Burks R.
Instrumented measurement of anterior laxity of the knee. J Bone Joint
Surg Am. 1985;67:720-726.

5. Guyatt GH. Measuring health-related quality of life: general issues.
Can Respir J. 1997;4:123-130.

6. Guyatt GH, Bombardier C, Tugwell PX. Measuring disease-specific
quality of life in clinical trials. CMAJ. 1986;134:889-895.

7. Hoher J, Bach T, Munster A, Bouillon B, Tiling T. Does the mode
of data collection change results in a subjective knee score? Self-
administration versus interview. Am J Sports Med. 1997;25:
642-647.

8. Irrgang JJ, Anderson AF. Development and validation of health-
related quality of life measures for the knee. Clin Orthop Relat Res.
2002;402:95-109.

9. Irrgang JJ, Anderson AF, Boland AL, et al. Development and valida-
tion of the International Knee Documentation Committee Subjective
Knee Form. Am J Sports Med. 2001;29:600-613.

10. Irrgang JJ, Anderson AF, Boland AL, et al. Responsiveness of the
International Knee Documentation Committee Subjective Knee Form.
Am J Sports Med. 2006;34:1567-1573.

11. Irrgang JJ, Ho H, Harner CD, Fu FH. Use of the International Knee
Documentation Committee guidelines to assess outcome following
anterior cruciate ligament reconstruction. Knee Surg Sports
Traumatol Arthrosc. 1998;6:107-114.

12. Irrgang JJ, Snyder-Mackler L, Wainner RS, Fu FH, Harner CD.
Development of a patient-reported measure of function of the knee. J
Bone Joint Surg Am. 1998;80:1132-1145.

13. Juniper EF, Guyatt GH, Jaeschke R. How to develop and validate a
new health-related quality of life instrument. In: Spilker B, ed. Quality
of Life and Pharmacoeconomics in Clinical Trials. 2nd ed.
Philadelphia, Pa: Lippincott-Raven; 1996.

14. Keller RB, Rudicel SA, Liang MH. Outcomes research in orthopaedics.
Instr Course Lect. 1994;43:599-611.

15. Kellgren JH, Lawrence JS. Radiological assessment of osteo-arthrosis.
Ann Rheum Dis. 1957;16:494-502.

16. Lingard EA, Wright EA, Sledge CB, Kinemax Outcomes Group. Pitfalls of
using patient recall to derive preoperative status in outcome studies of
total knee arthroplasty. J Bone Joint Surg Am. 2001;83:1149-1156.

17. Marx RG. Knee rating scales. Arthroscopy. 2003;19:1103-1108.
18. Marx RG, Jones EC, Allen AA, et al. Reliability, validity, and respon-

siveness of four knee outcome scales for athletic patients. J Bone
Joint Surg Am. 2001;83:1459-1469.

19. Mohtadi N. Development and validation of the Quality of Life
Outcome Measure (questionnaire) for chronic anterior cruciate liga-
ment deficiency. Am J Sports Med. 1998;26:350-359.

20. Naughton MJ, Shumaker SA. Assessment of health-related quality of
life in orthopaedic outcomes’ studies. Arthroscopy. 1997;13:107-113.

21. Pocock SJ. A perspective on the role of quality-of-life assessment in
clinical trials. Control Clin Trials. 1991;12:257S-265S.

22. Relman AS. Assessment and accountability: the third revolution in
medical care. N Engl J Med. 1988;319:1220-1222.

23. Roos EM, Roos HP, Lohmander LS, Ekdahl C, Beynnon BD. Knee
Injury and Osteoarthritis Outcome Score (KOOS): development of a
self-administered outcome measure. J Orthop Sports Phys Ther.
1998;28:88-96.

24. Sprangers MA, Aaronson NK. The role of health care providers and
significant others in evaluating the quality of life of patients with
chronic disease: a review. J Clin Epidemiol. 1992;45:743-760.

25. Tegner Y, Lysholm J. Rating systems in the evaluation of knee liga-
ment injuries. Clin Orthop Relat Res. 1985;198:43-49.

26. Verbrugge LM, Jette AM. The disablement process. Soc Sci Med.
1994;38:1-14.

 © 2007 American Orthopaedic Society for Sports Medicine. All rights reserved. Not for commercial use or unauthorized distribution.
 at HOSPITAL FOR SPECIAL SURGERY on December 12, 2007 http://ajs.sagepub.comDownloaded from 

http://ajs.sagepub.com


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AGaramond-BoldScaps
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-RomanScaps
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AGar-Special
    /AkzidenzGroteskBE-Bold
    /AkzidenzGroteskBE-BoldEx
    /AkzidenzGroteskBE-BoldExIt
    /AkzidenzGroteskBE-BoldIt
    /AkzidenzGroteskBE-Ex
    /AkzidenzGroteskBE-It
    /AkzidenzGroteskBE-Light
    /AkzidenzGroteskBE-LightEx
    /AkzidenzGroteskBE-LightOsF
    /AkzidenzGroteskBE-Md
    /AkzidenzGroteskBE-MdEx
    /AkzidenzGroteskBE-MdIt
    /AkzidenzGroteskBE-Regular
    /AkzidenzGroteskBE-Super
    /AlbertusMT
    /AlbertusMT-Italic
    /AlbertusMT-Light
    /Aldine401BT-BoldA
    /Aldine401BT-BoldItalicA
    /Aldine401BT-ItalicA
    /Aldine401BT-RomanA
    /Aldine721BT-Bold
    /Aldine721BT-BoldItalic
    /Aldine721BT-Italic
    /Aldine721BT-Light
    /Aldine721BT-LightItalic
    /Aldine721BT-Roman
    /AlternateGothicNo2BT-Regular
    /AmericanaBT-Bold
    /AmericanaBT-ExtraBold
    /AmericanaBT-ExtraBoldCondensed
    /AmericanaBT-Italic
    /AmericanaBT-Roman
    /Anna
    /AntiqueOlive-Bold
    /AntiqueOlive-Compact
    /AntiqueOlive-Italic
    /AntiqueOlive-Roman
    /Arkona-Medium
    /Arkona-Regular
    /AshleyScriptMT
    /AssemblyLightSSK
    /AvantGarde-Bold
    /AvantGarde-BoldObl
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-CondBold
    /AvantGarde-CondBook
    /AvantGarde-CondDemi
    /AvantGarde-CondMedium
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGarde-ExtraLight
    /AvantGarde-ExtraLightObl
    /AvantGarde-Medium
    /AvantGarde-MediumObl
    /BakerSignetBT-Roman
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /BaskervilleBT-Bold
    /BaskervilleBT-BoldItalic
    /BaskervilleBT-Italic
    /BaskervilleBT-Roman
    /BaskervilleMT
    /BaskervilleMT-Bold
    /BaskervilleMT-BoldItalic
    /BaskervilleMT-Italic
    /BaskervilleMT-SemiBold
    /BaskervilleMT-SemiBoldItalic
    /BaskervilleNo2BT-Bold
    /BaskervilleNo2BT-BoldItalic
    /BaskervilleNo2BT-Italic
    /BaskervilleNo2BT-Roman
    /Baskerville-Normal-Italic
    /BauerBodoni-Black
    /BauerBodoni-BlackCond
    /BauerBodoni-BlackItalic
    /BauerBodoni-Bold
    /BauerBodoni-BoldCond
    /BauerBodoni-BoldItalic
    /BauerBodoni-BoldItalicOsF
    /BauerBodoni-BoldOsF
    /BauerBodoni-Italic
    /BauerBodoni-ItalicOsF
    /BauerBodoni-Roman
    /BauerBodoni-RomanSC
    /BauhausITCbyBT-Bold
    /BauhausITCbyBT-Heavy
    /BauhausITCbyBT-Light
    /BauhausITCbyBT-Medium
    /Bell-GothicBoldItalicBT
    /BellGothicBT-Bold
    /BellGothicBT-Roman
    /Bembo
    /Bembo-Bold
    /Bembo-BoldExpert
    /Bembo-BoldItalic
    /Bembo-BoldItalicExpert
    /Bembo-Expert
    /Bembo-ExtraBoldItalic
    /Bembo-Italic
    /Bembo-ItalicExpert
    /Bembo-Semibold
    /Bembo-SemiboldItalic
    /Berling-Bold
    /Berling-BoldItalic
    /Berling-Italic
    /Berling-Roman
    /BernhardBoldCondensedBT-Regular
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BickhamScriptMM
    /BickhamScriptMM-AltI
    /BickhamScriptMM-AltII
    /BickhamScriptMM-Beg
    /BickhamScriptMM-End
    /BickhamScriptMM-Lig
    /BickhamScriptMM-Or
    /BickhamScriptMM-SwCaps
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Caliban
    /Carta
    /Caslon224ITCbyBT-Bold
    /Caslon224ITCbyBT-BoldItalic
    /Caslon224ITCbyBT-Book
    /Caslon224ITCbyBT-BookItalic
    /Caslon540BT-Italic
    /Caslon540BT-Roman
    /CaslonBT-Bold
    /CaslonBT-BoldItalic
    /CaslonOpenFace
    /CaslonTwoTwentyFour-Black
    /CaslonTwoTwentyFour-BlackIt
    /CaslonTwoTwentyFour-Bold
    /CaslonTwoTwentyFour-BoldIt
    /CaslonTwoTwentyFour-Book
    /CaslonTwoTwentyFour-BookIt
    /CaslonTwoTwentyFour-Medium
    /CaslonTwoTwentyFour-MediumIt
    /CastleT-Bold
    /CastleT-Book
    /Caxton-Bold
    /Caxton-BoldItalic
    /Caxton-Book
    /Caxton-BookItalic
    /Caxton-Light
    /Century-Bold
    /Century-BoldItalic
    /Century-Book
    /Century-BookItalic
    /Century-Light
    /Century-LightItalic
    /CenturyOldStyle-Bold
    /CenturyOldStyle-Italic
    /CenturyOldStyle-Regular
    /Century-Ultra
    /Century-UltraItalic
    /ChaparralMM
    /ChaparralMM-Ep
    /ChaparralMM-It
    /ChaparralMM-ItEp
    /ChaparralMM-ItSC
    /ChaparralMM-Or
    /ChaparralMM-SC
    /CharterBT-Black
    /CharterBT-BlackItalic
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamBT-Bold
    /CheltenhamBT-BoldItalic
    /CheltenhamBT-Italic
    /CheltenhamBT-Roman
    /Christiana-Bold
    /Christiana-BoldItalic
    /Christiana-Italic
    /Christiana-Medium
    /Christiana-MediumItalic
    /Christiana-Regular
    /Christiana-RegularExpert
    /Christiana-RegularSC
    /Clarendon
    /Clarendon-Bold
    /Clarendon-Light
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /CMB10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMTEX9
    /ComicSansMS
    /ComicSansMS-Bold
    /ConcordeNova-Italic
    /ConcordeNova-ItalicExp
    /ConcordeNova-ItalicOsF
    /ConcordeNova-Medium
    /ConcordeNova-MediumExp
    /ConcordeNova-MediumSC
    /ConcordeNova-Regular
    /ConcordeNova-RegularExp
    /ConcordeNova-RegularSC
    /ConduitITC-Bold
    /ConduitITC-BoldItalic
    /ConduitITC-Light
    /ConduitITC-LightItalic
    /ConduitITC-Medium
    /ConduitITC-MediumItalic
    /CooperBlack
    /CooperBlack-Italic
    /CooperBT-Bold
    /CooperBT-BoldItalic
    /CooperBT-Light
    /CooperBT-LightItalic
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-BoldCond
    /CopperplateGothicBT-Heavy
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /Copperplate-ThirtyThreeBC
    /Copperplate-ThirtyTwoBC
    /Coronet-Regular
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Critter
    /CS-Special-font
    /Delta-Bold
    /Delta-BoldItalic
    /Delta-Book
    /Delta-BookItalic
    /Delta-Light
    /Delta-LightItalic
    /Delta-Medium
    /Delta-MediumItalic
    /DextorD
    /DextorOutD
    /DINEngschrift
    /DINEngschrift-Alternate
    /DINMittelschrift
    /DINMittelschrift-Alternate
    /DINNeuzeitGrotesk-BoldCond
    /DINNeuzeitGrotesk-Light
    /Dom-CasItalic
    /DomCasual
    /DomCasual-Bold
    /Dom-CasualBT
    /Ehrhard-Italic
    /Ehrhard-Regular
    /EhrhardSemi-Italic
    /EhrhardtMT
    /EhrhardtMT-Italic
    /EhrhardtMT-SemiBold
    /EhrhardtMT-SemiBoldItalic
    /EhrharSemi
    /ElectraLH-Bold
    /ElectraLH-BoldCursive
    /ElectraLH-Cursive
    /ElectraLH-Regular
    /ElGreco
    /EnglischeSchT-Bold
    /EnglischeSchT-Regu
    /ErasContour
    /ErasITCbyBT-Bold
    /ErasITCbyBT-Book
    /ErasITCbyBT-Demi
    /ErasITCbyBT-Light
    /ErasITCbyBT-Medium
    /ErasITCbyBT-Ultra
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuropeanPi-Four
    /EuropeanPi-One
    /EuropeanPi-Three
    /EuropeanPi-Two
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSansITC-Black
    /EuroSansITC-BlackItalic
    /EuroSansITC-Bold
    /EuroSansITC-BoldItalic
    /EuroSansITC-Book
    /EuroSansITC-BookItalic
    /EuroSansITC-Medium
    /EuroSansITC-MediumItalic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /Eurostile
    /Eurostile-Bold
    /Eurostile-BoldExtendedTwo
    /Eurostile-ExtendedTwo
    /ExPonto-Regular
    /FairfieldLH-Bold
    /FairfieldLH-BoldItalic
    /FairfieldLH-BoldSC
    /FairfieldLH-CaptionBold
    /FairfieldLH-CaptionHeavy
    /FairfieldLH-CaptionLight
    /FairfieldLH-CaptionMedium
    /FairfieldLH-Heavy
    /FairfieldLH-HeavyItalic
    /FairfieldLH-HeavySC
    /FairfieldLH-Light
    /FairfieldLH-LightItalic
    /FairfieldLH-LightSC
    /FairfieldLH-Medium
    /FairfieldLH-MediumItalic
    /FairfieldLH-MediumSC
    /FairfieldLH-SwBoldItalicOsF
    /FairfieldLH-SwHeavyItalicOsF
    /FairfieldLH-SwLightItalicOsF
    /FairfieldLH-SwMediumItalicOsF
    /Fences
    /Fenice-Bold
    /Fenice-BoldOblique
    /Fenice-Light
    /Fenice-LightOblique
    /Fenice-Regular
    /Fenice-RegularOblique
    /Fenice-Ultra
    /Fenice-UltraOblique
    /FlashD-Ligh
    /Flood
    /FontanaNDEeOsF
    /FontanaNDEeOsF-Bold
    /FontanaNDEeOsF-BoldItalic
    /FontanaNDEeOsF-Light
    /FontanaNDEeOsF-Semibold
    /FormalScript421BT-Regular
    /Formata-Bold
    /Formata-MediumCondensed
    /ForteMT
    /FrakturBT-Regular
    /FranklinGothic-Book
    /FranklinGothic-BookItal
    /FranklinGothic-BookOblique
    /FranklinGothic-Condensed
    /FranklinGothic-Demi
    /FranklinGothic-DemiItal
    /FranklinGothic-DemiOblique
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItal
    /FranklinGothic-HeavyOblique
    /FranklinGothic-Medium
    /FranklinGothic-MediumItal
    /FranklinGothic-Roman
    /FreestyleScript
    /FrizQuadrataITCbyBT-Bold
    /FrizQuadrataITCbyBT-Roman
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura
    /FuturaBlackBT-Regular
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldCondensedItalic
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /Futura-CondensedLight
    /Futura-CondensedLightOblique
    /Futura-ExtraBold
    /Futura-ExtraBoldOblique
    /Futura-Heavy
    /Futura-HeavyOblique
    /Futura-Light
    /Futura-LightOblique
    /Futura-Oblique
    /Futura-Thin
    /Galliard-Black
    /Galliard-BlackItalic
    /Galliard-Bold
    /Galliard-BoldItalic
    /Galliard-Italic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Galliard-Roman
    /Galliard-Ultra
    /Galliard-UltraItalic
    /Garamond-Antiqua
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Halbfett
    /GaramondITCbyBT-Bold
    /GaramondITCbyBT-BoldCondensed
    /GaramondITCbyBT-BoldCondItalic
    /GaramondITCbyBT-BoldItalic
    /GaramondITCbyBT-BoldNarrow
    /GaramondITCbyBT-BoldNarrowItal
    /GaramondITCbyBT-Book
    /GaramondITCbyBT-BookCondensed
    /GaramondITCbyBT-BookCondItalic
    /GaramondITCbyBT-BookItalic
    /GaramondITCbyBT-BookNarrow
    /GaramondITCbyBT-BookNarrowItal
    /GaramondITCbyBT-Light
    /GaramondITCbyBT-LightCondensed
    /GaramondITCbyBT-LightCondItalic
    /GaramondITCbyBT-LightItalic
    /GaramondITCbyBT-LightNarrow
    /GaramondITCbyBT-LightNarrowItal
    /GaramondITCbyBT-Ultra
    /GaramondITCbyBT-UltraCondensed
    /GaramondITCbyBT-UltraCondItalic
    /GaramondITCbyBT-UltraItalic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /GaramondThree
    /GaramondThree-Bold
    /GaramondThree-BoldItalic
    /GaramondThree-Italic
    /GarthGraphic
    /GarthGraphic-Black
    /GarthGraphic-Bold
    /GarthGraphic-BoldCondensed
    /GarthGraphic-BoldItalic
    /GarthGraphic-Condensed
    /GarthGraphic-ExtraBold
    /GarthGraphic-Italic
    /Geometric231BT-HeavyC
    /GeometricSlab712BT-BoldA
    /GeometricSlab712BT-ExtraBoldA
    /GeometricSlab712BT-LightA
    /GeometricSlab712BT-LightItalicA
    /GeometricSlab712BT-MediumA
    /GeometricSlab712BT-MediumItalA
    /Giddyup
    /Giddyup-Thangs
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-ExtraBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSans-UltraBold
    /Gill-Special
    /Giovanni-Bold
    /Giovanni-BoldItalic
    /Giovanni-Book
    /Giovanni-BookItalic
    /Goudy
    /Goudy-Bold
    /Goudy-BoldItalic
    /Goudy-BoldItalicOsF
    /Goudy-BoldOsF
    /Goudy-ExtraBold
    /Goudy-Heavyface
    /Goudy-HeavyfaceItalic
    /Goudy-Italic
    /Goudy-ItalicOsF
    /GoudyModernMT
    /GoudyModernMT-Italic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-ExtraBold
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudySans-Black
    /GoudySans-BlackItalic
    /GoudySans-Bold
    /GoudySans-BoldItalic
    /GoudySans-Book
    /GoudySans-BookItalic
    /GoudySans-Medium
    /GoudySans-MediumItalic
    /Goudy-SC
    /GoudyTextMT
    /GoudyTextMT-Alternate
    /GoudyTextMT-Dfr
    /GoudyTextMT-LombardicCapitals
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Black-SemiBold
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Compressed
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-ExtraCompressed
    /Helvetica-Light
    /Helvetica-LightOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /HelveticaNeue-Black
    /HelveticaNeue-BlackCond
    /HelveticaNeue-BlackCondObl
    /HelveticaNeue-BlackExt
    /HelveticaNeue-BlackExtObl
    /HelveticaNeue-BlackItalic
    /HelveticaNeue-Bold
    /HelveticaNeue-BoldCond
    /HelveticaNeue-BoldCondObl
    /HelveticaNeue-BoldExt
    /HelveticaNeue-BoldExtObl
    /HelveticaNeue-BoldItalic
    /HelveticaNeue-Condensed
    /HelveticaNeue-CondensedObl
    /HelveticaNeue-ExtBlackCond
    /HelveticaNeue-ExtBlackCondObl
    /HelveticaNeue-Extended
    /HelveticaNeue-ExtendedObl
    /HelveticaNeue-Heavy
    /HelveticaNeue-HeavyCond
    /HelveticaNeue-HeavyCondObl
    /HelveticaNeue-HeavyItalic
    /HelveticaNeue-Italic
    /HelveticaNeue-Light
    /HelveticaNeue-LightCond
    /HelveticaNeue-LightCondObl
    /HelveticaNeue-LightExt
    /HelveticaNeue-LightExtObl
    /HelveticaNeue-LightItalic
    /HelveticaNeue-Medium
    /HelveticaNeue-MediumCond
    /HelveticaNeue-MediumCondObl
    /HelveticaNeue-MediumItalic
    /HelveticaNeue-Roman
    /HelveticaNeue-ThinCond
    /HelveticaNeue-ThinCondObl
    /HelveticaNeue-UltraLigCond
    /HelveticaNeue-UltraLigCondObl
    /HelveticaNeue-UltraLigExt
    /HelveticaNeue-UltraLigExtObl
    /HelveticaNeue-UltraLight
    /HelveticaNeue-UltraLightItal
    /Helvetica-Oblique
    /HelvLight
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-ExtraBold
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /Humanist521BT-UltraBold
    /Humanist521BT-XtraBoldCondensed
    /Humanist777BT-BlackB
    /Humanist777BT-BlackItalicB
    /Humanist777BT-BoldB
    /Humanist777BT-BoldItalicB
    /Humanist777BT-ItalicB
    /Humanist777BT-LightB
    /Humanist777BT-LightItalicB
    /Humanist777BT-RomanB
    /Imago-Book
    /Imago-BookItalic
    /Imago-ExtraBold
    /Imago-ExtraBoldItalic
    /Imago-Medium
    /Imago-MediumItalic
    /IPAExtras
    /IPAHighLow
    /IPAKiel
    /IPAKielSeven
    /IPAsans
    /JansonText-Bold
    /JansonText-BoldItalic
    /JansonText-Italic
    /JansonText-Roman
    /JansonText-RomanSC
    /JoannaMT
    /JoannaMT-Bold
    /JoannaMT-BoldItalic
    /JoannaMT-Italic
    /KeplMM-Or2
    /KisBT-Italic
    /KisBT-Roman
    /KlangMT
    /Lapidary333BT-Black
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /LASY10
    /LASY5
    /LASY6
    /LASY7
    /LASY8
    /LASY9
    /LASYB10
    /LCIRCLE10
    /LCIRCLEW10
    /LCMSS8
    /LCMSSB8
    /LCMSSI8
    /LDecorationPi-One
    /LDecorationPi-Two
    /LegacySans-Bold
    /LegacySans-BoldItalic
    /LegacySans-Book
    /LegacySans-BookItalic
    /LegacySans-Medium
    /LegacySans-MediumItalic
    /LegacySans-Ultra
    /LegacySerif-Bold
    /LegacySerif-BoldItalic
    /LegacySerif-Book
    /LegacySerif-BookItalic
    /LegacySerif-Medium
    /LegacySerif-MediumItalic
    /LegacySerif-Ultra
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldSlanted
    /LetterGothic-Slanted
    /LINE10
    /LINEW10
    /Lithos-Black
    /Lithos-Regular
    /LOGO10
    /LOGO8
    /LOGO9
    /LOGOBF10
    /LOGOSL10
    /LOMD-Normal
    /LubalinGraph-Book
    /LubalinGraph-BookOblique
    /LubalinGraph-Demi
    /LubalinGraph-DemiOblique
    /LucidaHandwritingItalic
    /LucidaMath-Symbol
    /LydianBT-Bold
    /LydianBT-BoldItalic
    /LydianBT-Italic
    /LydianBT-Roman
    /LydianCursiveBT-Regular
    /Marigold
    /MathematicalPi-Five
    /MathematicalPi-Four
    /MathematicalPi-One
    /MathematicalPi-Six
    /MathematicalPi-Three
    /MathematicalPi-Two
    /Melior
    /Melior-Bold
    /Melior-BoldItalic
    /Melior-Italic
    /Memphis-Bold
    /Memphis-BoldItalic
    /Memphis-ExtraBold
    /Memphis-Light
    /Memphis-LightItalic
    /Memphis-Medium
    /Memphis-MediumItalic
    /MercuriusCT-Black
    /MercuriusCT-BlackItalic
    /MercuriusCT-Light
    /MercuriusCT-LightItalic
    /MercuriusCT-Medium
    /MercuriusCT-MediumItalic
    /MercuriusMT-BoldScript
    /Meridien-Medium
    /Meridien-MediumItalic
    /Meridien-Roman
    /MexicanBorders
    /Minion-Black
    /Minion-Bold
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-BoldItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-DisplayItalic
    /Minion-DisplayRegular
    /Minion-Italic
    /Minion-Ornaments
    /Minion-Regular
    /Minion-Semibold
    /Minion-SemiboldItalic
    /MonaLisa-Recut
    /MonolineScriptMT
    /MrsEavesAllPetiteCaps
    /MrsEavesAllSmallCaps
    /MrsEavesBold
    /MrsEavesFractions
    /MrsEavesItalic
    /MrsEavesPetiteCaps
    /MrsEavesRoman
    /MrsEavesRomanLining
    /MrsEavesSmallCaps
    /MSAM10
    /MSAM10A
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM10A
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MTEX
    /MTEXB
    /MTEXH
    /MT-Extra
    /MTGU
    /MTGUB
    /MTMI
    /MTMIB
    /MTMIH
    /MTMS
    /MTMSB
    /MTMUB
    /MTMUH
    /MTSY
    /MTSYB
    /MTSYH
    /MTSYN
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Myriad-Tilt
    /NeuzeitS-Book
    /NeuzeitS-BookHeavy
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskervilleITCbyBT-Bold
    /NewBaskervilleITCbyBT-BoldItal
    /NewBaskervilleITCbyBT-Italic
    /NewBaskervilleITCbyBT-Roman
    /NewBaskerville-Roman
    /NewBerolinaMT
    /NewCaledonia
    /NewCaledonia-Black
    /NewCaledonia-BlackItalic
    /NewCaledonia-Bold
    /NewCaledonia-BoldItalic
    /NewCaledonia-Italic
    /NewCaledonia-SemiBold
    /NewCaledonia-SemiBoldItalic
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldCondensed
    /NewsGothicBT-BoldCondItalic
    /NewsGothicBT-BoldExtraCondensed
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Demi
    /NewsGothicBT-DemiItalic
    /NewsGothicBT-ExtraCondensed
    /NewsGothicBT-Italic
    /NewsGothicBT-ItalicCondensed
    /NewsGothicBT-Light
    /NewsGothicBT-LightItalic
    /NewsGothicBT-Roman
    /NewsGothicBT-RomanCondensed
    /New-Symbol
    /Nueva-BoldExtended
    /Nueva-Roman
    /NuptialScript
    /OceanSansMM
    /OceanSansMM-It
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /Optima
    /Optima-Bold
    /Optima-BoldItalic
    /Optima-ExtraBlack
    /Optima-ExtraBlackItalic
    /Optima-Italic
    /OttaIA
    /Otta-wa
    /Ottawa-BoldA
    /OttawaPSMT
    /Oxford
    /PalaceScriptMT
    /PalaceScriptMT-SemiBold
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /Palatino-Roman
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PhotinaMT
    /PhotinaMT-Bold
    /PhotinaMT-BoldItalic
    /PhotinaMT-Italic
    /PhotinaMT-SemiBold
    /PhotinaMT-SemiBoldItalic
    /PhotinaMT-UltraBold
    /PhotinaMT-UltraBoldItalic
    /Plantin
    /Plantin-Bold
    /Plantin-BoldItalic
    /Plantin-Italic
    /Plantin-Light
    /Plantin-LightItalic
    /Plantin-Semibold
    /Plantin-SemiboldItalic
    /Poetica-ChanceryI
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /ProseAntique-Bold
    /ProseAntique-Normal
    /QuaySansEF-Black
    /QuaySansEF-BlackItalic
    /QuaySansEF-Book
    /QuaySansEF-BookItalic
    /QuaySansEF-Medium
    /QuaySansEF-MediumItalic
    /Quorum-Black
    /Quorum-Bold
    /Quorum-Book
    /Quorum-Light
    /Quorum-Medium
    /Revival565BT-Bold
    /Revival565BT-BoldItalic
    /Revival565BT-Italic
    /Revival565BT-Roman
    /Ribbon131BT-Bold
    /Ribbon131BT-Regular
    /RMTMI
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldCondensed
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /RussellSquare
    /RussellSquare-Oblique
    /RuzickaFreehandLH-Bold
    /RuzickaFreehandLH-BoldSC
    /RuzickaFreehandLH-Roman
    /RuzickaFreehandLH-RomanSC
    /Sabon-Bold
    /Sabon-BoldItalic
    /Sabon-Italic
    /Sabon-Roman
    /Sanvito-Light
    /SanvitoMM
    /Sanvito-Roman
    /ScotchRomanMT
    /ScotchRomanMT-Italic
    /Semitica
    /Semitica-Italic
    /SerifGothic
    /SerifGothic-Bold
    /SignaCondColumn-Light
    /SignaCond-Light
    /SignaCond-LightExpert
    /SIVAMATH
    /Siva-Special
    /SMS-SPELA
    /Souvenir-Demi
    /Souvenir-DemiItalic
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Souvenir-Light
    /Souvenir-LightItalic
    /SpecialAA
    /Special-Gali
    /SpringLP
    /SpringLP-Light
    /Sp-Sym
    /SpumoniLP
    /StempelGaramond-Bold
    /StempelGaramond-BoldItalic
    /StempelGaramond-Italic
    /StempelGaramond-Roman
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-PhoneticAlternate
    /StoneSans-PhoneticIPA
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /StoneSerif
    /StoneSerif-Italic
    /StoneSerif-PhoneticAlternate
    /StoneSerif-PhoneticIPA
    /StoneSerif-Semibold
    /StoneSerif-SemiboldItalic
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-BlackRounded
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-BoldRounded
    /Swiss721BT-Heavy
    /Swiss721BT-HeavyItalic
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Medium
    /Swiss721BT-MediumItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721BT-ThinItalic
    /Symbol
    /Tekton
    /Times-Bold
    /Times-BoldA
    /Times-BoldItalic
    /Times-BoldOblique
    /Times-Italic
    /Times-NewRoman
    /Times-NewRomanBold
    /TimesNewRomanMT-BoldCond
    /TimesNewRomanMT-Cond
    /TimesNewRomanMT-CondItalic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Oblique
    /Times-PhoneticAlternate
    /Times-PhoneticIPA
    /Times-Roman
    /Times-Sc
    /Times-SCB
    /Times-special
    /TradeGothic
    /TradeGothic-Bold
    /TradeGothic-BoldCondTwenty
    /TradeGothic-BoldCondTwentyObl
    /TradeGothic-BoldOblique
    /TradeGothic-BoldTwo
    /TradeGothic-BoldTwoOblique
    /TradeGothic-CondEighteen
    /TradeGothic-CondEighteenObl
    /TradeGothicLH-BoldExtended
    /TradeGothicLH-Extended
    /TradeGothic-Light
    /TradeGothic-LightOblique
    /TradeGothic-Oblique
    /Trajan-Bold
    /Trajan-Regular
    /Univers
    /Universal-NewswithCommPi
    /Univers-Black
    /Univers-BlackExt
    /Univers-BlackExtObl
    /Univers-BlackOblique
    /Univers-Bold
    /Univers-BoldExt
    /Univers-BoldExtObl
    /Univers-BoldItalic
    /Univers-BoldOblique
    /Univers-Condensed
    /Univers-CondensedBold
    /Univers-CondensedBoldOblique
    /Univers-CondensedOblique
    /Univers-Extended
    /Univers-ExtendedObl
    /Univers-ExtraBlack
    /Univers-ExtraBlackExt
    /Univers-ExtraBlackExtObl
    /Univers-ExtraBlackObl
    /Univers-Italic
    /Univers-Light
    /Univers-LightOblique
    /Univers-LightUltraCondensed
    /Univers-Oblique
    /Univers-ThinUltraCondensed
    /Univers-UltraCondensed
    /Utopia-Regular
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Viva-BoldExtraExtended
    /Viva-Regular
    /Weidemann-Black
    /Weidemann-BlackItalic
    /Weidemann-Bold
    /Weidemann-BoldItalic
    /Weidemann-Book
    /Weidemann-BookItalic
    /Weidemann-Medium
    /Weidemann-MediumItalic
    /WindsorBT-Elongated
    /WindsorBT-Light
    /WindsorBT-LightCondensed
    /WindsorBT-Roman
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /ZapfCalligraphic801BT-Bold
    /ZapfCalligraphic801BT-BoldItal
    /ZapfCalligraphic801BT-Italic
    /ZapfCalligraphic801BT-Roman
    /ZapfChanceryITCbyBT-Bold
    /ZapfChanceryITCbyBT-Demi
    /ZapfChanceryITCbyBT-Medium
    /ZapfChanceryITCbyBT-MediumItal
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfDingbatsITCbyBT-Regular
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZapfHumanist601BT-Ultra
    /ZapfHumanist601BT-UltraItalic
    /ZiptyDo
    /ZurichBT-Black
    /ZurichBT-BlackExtended
    /ZurichBT-BlackItalic
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldExtended
    /ZurichBT-BoldExtraCondensed
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraBlack
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-LightCondensedItalic
    /ZurichBT-LightExtraCondensed
    /ZurichBT-LightItalic
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


