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Patients Can Provide a Valid Assessment of Quality
of Life, Functional Status, and General Health

on the Day They Undergo Knee Surgery
By Dianne Bryant, MSc, PhD, Paul Stratford, PT, MSc, Robert Marx, MD, FRCSC, Stephen Walter, PhD,

and Gordon Guyatt, MD, MSc

Investigation performed at McMaster University, Hamilton, and The University of Western Ontario, London, Ontario, Canada

Background: In the interest of efficiency, investigators often offer participants in surgical trials the option of com-
pleting baseline assessments on the day of surgery. The emotional affects of this day may, however, increase bias or
random error. We studied the validity and reliability of collecting subjective ratings of health on the day of surgery.

Methods: One hundred and seventy-seven patients undergoing anterior cruciate ligament reconstruction and/or knee
arthroscopy completed quality-of-life, functional status, and general health instruments at four weeks preoperatively, on
the day of surgery, and one year postoperatively. We evaluated results with use of three conceptual frameworks: (1)
that ratings provided four weeks preoperatively provide a gold standard for preoperative ratings, (2) that there is no gold
standard for preoperative ratings and that, if valid, ratings on the day of surgery should be highly correlated with ratings
at four weeks preoperatively and moderately and similarly correlated with ratings at one year postoperatively, and (3)
that ratings provided four weeks preoperatively and on the day of surgery are measuring identical constructs and should
therefore show high reliability.

Results: Most patients (97%) had a chronic injury as the interval between the injury and surgery was more than ninety
days. Data collected on the day of surgery demonstrated high predictive validity with data collected within one month
before surgery. There was no significant heterogeneity between variances for data collected four weeks preoperatively
and on the day of surgery. The correlation between data collected on the day of surgery and four weeks preoperatively
was moderate to high (range, 0.64 to 0.93), and the correlation between preoperative ratings and the one-year post-
operative ratings was moderate (range, 0.40 to 0.59) across all instruments. Agreement between the ratings provided
four weeks preoperatively and on the day of surgery was excellent (intraclass correlation coefficient, 0.64 to 0.91), and
the standard error of measurement was small across instruments.

Conclusions: In the treatment of chronic knee injuries, patients can accurately rate their quality of life, general health,
and functional status on the day on which they undergo surgery.

P
atient self-ratings of quality of life, general health, and
functional status have gained popularity as outcome
measures for the evaluation of the effects of surgical

interventions. In the context of a clinical trial, investigators
often collect pretreatment or baseline measurements to es-
tablish health status before treatment in order to allow for a

more powerful statistical comparison of treatment effect be-
tween groups. In the interest of efficiency and for the sake of
convenience, investigators may offer trial participants the op-
tion of completing baseline assessments on the day of surgery
instead of making a separate appointment prior to surgery.
The advantage of doing so is that the patient is available and
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which the authors, or a member of their immediate families, are affiliated or associated.
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has time to complete assessments, usually while waiting in the
preoperative area for one to two hours before surgery with few
competing issues (e.g., physicians waiting to see them or tests
needing to be completed).

The question remains, however, regarding the validity
and reliability of data collected on the day of surgery, which for
many patients may be filled with anxiety that could compro-
mise their ability to provide accurate responses. There are three
possibilities. First, it is possible that the emotional affects of the
day of surgery have no effect on the validity or reliability of the
measurement. Second, the emotional affects of the day of
surgery could contribute to an overall biased measurement of
health status if patients within a treatment group similarly
overestimate or underestimate their disability. Third, the emo-
tional affects of surgery may vary greatly among patients, af-
fecting some much more than others; some patients may
overestimate their status, whereas others may underestimate
their status, contributing to greater overall random error. The
purpose of the present study was to determine the validity and
reliability of collecting self-rated baseline measurements of
quality of life, general health, and functional status on the day
of surgery in patients undergoing a surgical intervention for
the treatment of a variety of knee conditions.

Materials and Methods
Study Design

The present study focused on additional objectives of a
larger, multicenter randomized clinical trial to determine

patients’ ability to recall preoperative quality of life, general
health, and function. A description of the design, methods,
and results for the randomized trial have been reported
elsewhere1.

The present study included consecutive patients under-
going knee arthroscopy and/or anterior cruciate ligament re-
construction. All patients completed quality-of-life, general
health, and functional status instruments four weeks preop-
eratively, on the day of surgery (before the procedure), and
two weeks and one year postoperatively. For the purposes of
this study, our analyses included ratings provided at four
weeks preoperatively, on the day of surgery, and at one year
postoperatively only. All questionnaires were standardized to
inquire about the patient’s health status over the past two weeks.

We conducted the analysis of the validity and reliability
of ratings collected on the day of surgery with use of three
conceptual approaches. First, we assumed that the ratings
collected at four weeks preoperatively provide a gold or cri-
terion standard of patients’ preoperative quality of life, func-
tional status, and general health and that, if valid, ratings
collected on the day of surgery should accurately predict rat-
ings provided at four weeks preoperatively. Second, we assumed
that both the four-week preoperative rating and the day-of-
surgery rating measure the same construct and will therefore
have excellent agreement, thus we determined reliability.
Third, using a construct validity approach, we postulated that
if the ratings from the day of surgery were valid, they would
correlate highly with the ratings from four weeks preopera-

tively, would have similar variances, and would demonstrate a
similar and moderate correlation with outcome at one year
postoperatively.

Instruments
Instruments included the Subjective Knee Form of the Inter-
national Knee Documentation Committee (IKDC)2, the Knee
Injury and Osteoarthritis Outcome Score (KOOS)3, and the
Short-Form Health Survey (SF-36)4. In addition, patients under-
going an isolated arthroscopy completed the Western Ontario
Meniscal Evaluation Tool (WOMET)5 and patients undergoing
anterior cruciate ligament reconstruction completed the Quality
of Life Outcome Measure (Questionnaire) for Chronic An-
terior Cruciate Ligament Deficiency (ACL-QOL)6. All ques-
tionnaires were self-administered under the supervision of a
research assistant.

The IKDC was designed to measure the functional ability
of patients with knee problems. It includes eighteen items
related to symptoms (seven items), limitations in recreational
activities (ten items), and function before the injury (one item).
The number of response options per question varies from two
options (one item) to five options (fourteen items) to eleven
options (three items). The majority of response options are
presented as ordered categories (e.g., not at all, mildly, mod-
erately, very, extremely) or require patients to rate their symp-
tom on a scale from 0 to 10, with 10 being the worst possible
score. A patient’s total score is determined by calculating the
raw score (the sum of all responses), calculating the difference
between the raw score and the lowest possible score (18), di-
viding this difference by the range of scores (87), and multi-
plying by 100. The resulting number represents a total score
out of 100 possible points, with 100 points representing perfect
knee function. This instrument has face validity, has demon-
strated construct validity, has excellent test-retest reliability
(intraclass correlation coefficient, 0.94; 95% confidence in-
terval, 0.88 to 0.97), and is responsive to change2,7.

The KOOS8 is a forty-two-item knee-specific questionnaire
developed for patients with anterior cruciate ligament injury,
meniscus injury, or osteoarthritis. It has five separately reported
domains of pain (nine items), symptoms (seven items), limita-
tions in activities of daily living (seventeen items), recreation (five
items), and quality of life (four items). Each item has five ordered
response options (always, often, sometimes, rarely, never). In the
present study, each domain yielded similar results, and thus,
for ease of reporting, we computed an overall aggregate score
only (the sum of all items divided by the total number of items
converted to a total score out of 100%, with 100% representing
the best possible score) and presented results with use of this
aggregate score. This instrument has face validity, has demon-
strated construct validity, has excellent test-retest reliability for
each domain (range, 0.75 to 0.93), and is responsive to change8,9.

The ACL-QOL6 is a thirty-two-item questionnaire de-
signed to measure the quality of life of patients with anterior
cruciate ligament deficiency. It has five domains related to
physical symptoms (five items), limitations in occupation
(four items), recreational activities (twelve items), lifestyle (six
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items), and social and emotional concerns (five items). Each
item has one 100-mm visual analog scale with labeled anchors
at 0 mm (extremely concerned) and 100 mm (not concerned at
all). A patient’s score is calculated by converting the average of
each of the five domain scores to a total average score out of
100%, with 100% representing the highest quality of life. This
instrument has face validity, has demonstrated content and
construct validity, has excellent test-retest reliability (standard
error of measurement, 6%), and is responsive to change6.

The WOMET5 is a sixteen-item questionnaire designed
to measure quality of life in patients with meniscal pathology.
There are three domains related to physical symptoms (nine
items); restrictions in recreational, occupational, and lifestyle
activities (four items); and emotional well-being (three items).
Each item has one 100-mm visual analog scale response option
with anchors at 0 mm (not at all worried) and 100 mm (ex-
tremely worried). A patient’s score is calculated by adding the
scores for all items, subtracting the raw score from 1600 (the
worst possible score), and dividing by 16 to obtain a score out
of 100%, with 100% representing the highest possible quality
of life. This instrument has face validity, has content and
construct validity, has excellent test-retest reliability (intraclass

correlation coefficient, 0.79; 95% confidence interval, 0.59 to
0.87), and is responsive to change5.

The SF-364 is a thirty-six-item generic general health
instrument that evaluates eight domains of health, including
restrictions or limitations on physical and social activities, ac-
tivities and responsibilities of daily living, pain, mental health
and well-being, and perceptions of health. The SF-36 can be
reported as eight domain scores (physical functioning, role
physical, bodily health, social functioning, role social, mental
health, general health, and vitality) or as two component scores
(the Physical Component Score [PCS] or the Mental Com-
ponent Score [MCS]). Component scores are computed ag-
gregates of all eight domain scores, with the weight of the
contribution of each domain score being unique for each
component score. The SF-36 has been used extensively and has
been shown to be valid, reliable, and responsive in a wide
variety of populations and contexts10,11, including patients with
orthopaedic conditions9,12,13. For the purpose of the present
study, we present the PCS and the MCS only.

Statistical Analysis
To address the first conceptualization, we assumed that ratings
provided at four weeks preoperatively represent a valid as-
sessment of preoperative status (the so-called gold standard).
We used linear regression to determine the extent to which
ratings given on the day of surgery (independent variable)
predict ratings given four weeks prior to surgery (dependent
variable). If ratings obtained on the day of surgery are valid, we
expect the coefficient (b) for the independent variable to ap-
proach 1.0 with a significant (p < 0.01) proportion of the
variance being explained by the model (i.e., with the value of
R2 approaching 1.0). In contrast with a Pearson correlation
coefficient (r), a linear regression implies directionality and is

TABLE I Demographic Characteristics of the 177 Patients Who

Were Available for Analysis

Male gender 62%

Age* (yr) 39 ± 13

Height* (in [cm]) 70 ± 14 (178 ± 36)

Weight* (lb [kg]) 182 ± 38 (83 ± 17)

Third-party compensation† 16%

Smoking status‡

Never smoked 51%

Smoked, but quit 26% (11 ± 12)

Current smoker 23% (12 ± 11)

Right knee affected 56%

Arthroscopy only (no anterior
cruciate ligament reconstruction)

65%

Previous surgery 42%

Time from injury to surgery

<3 months 3%

‡3 months to 1 year 30%

>1 year to 3 years 24%

>3 years to 5 years 5%

>5 years to 10 years 6%

>10 years 32%

*The values are given as the average and the standard deviation.
†Includes Workman’s Safety and Insurance Board, disability, and
litigation. ‡The values are expressed as the proportion of patients
who smoked, with the number of pack-years (the number of years
of smoking multiplied by the number of packs per day) in paren-
theses. The number of pack-years is expressed as the average and
the standard deviation.

TABLE II Descriptive Statistics of Ratings Provided at Four

Weeks Preoperatively, on the Day of Surgery,

and at One Year Postoperatively*

Questionnaire†
4 Weeks
Preop.

Day of
Surgery

1 Year
Postop.

WOMET 34.3 ± 17.4 35.8 ± 18.3 56.1 ± 26.7

ACL-QOL 32.2 ± 17.5 33.4 ± 17.5 61.7 ± 20.9

IKDC 46.2 ± 17.1 45.5 ± 17.7 62.1 ± 22.4

KOOS 57.2 ± 17.1 57.4 ± 17.3 71.4 ± 19.2

SF-36 PCS 38.6 ± 10.1 39.9 ± 9.9 45.1 ± 10.8

SF-36 MCS 51.7 ± 9.2 52.1 ± 9.2 52.8 ± 9.1

*The values are expressed, in points, as the average and the
standard deviation. †WOMET = Western Ontario Meniscal Evalua-
tion Tool, ACL-QOL = Quality of Life Outcome Measure (Question-
naire) for Chronic Anterior Cruciate Ligament Deficiency, IKDC =

International Knee Documentation Committee, KOOS = Knee Injury
and Osteoarthritis Outcome Score, SF-36 PCS = Short-Form Health
Survey Physical Component Score, and SF-36 MCS = Short-Form
Health Survey Mental Component Score.
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therefore more appropriate when assessing the strength of the
association between the independent predictor variable (pre-
operative ratings measured on the day of surgery) and the
dependent variable (preoperative ratings measured prior to the
day of surgery). We constructed 95% confidence intervals
around the prediction line for group and individual ratings.

To address the second conceptualization (that the in-
struments are measuring the same construct at both time-

points), we assessed reliability with use of repeated-measures
analysis of variance where the between-subject variance was a
random variable (patient) and the within-subject variable (time)
was fixed and was defined by the ratings given four weeks
preoperatively and those given on the day of surgery. Using the
variances from the analysis of variance, we calculated an in-
traclass correlation coefficient (two-way mixed model with
measures of absolute agreement) to estimate the level of agree-
ment between ratings and the standard error of measurement
to estimate the error associated with the reproducibility of in-
dividual measurements14. In contrast with a Pearson correla-
tion coefficient (r), an intraclass correlation coefficient takes
into account systematic differences as well as random differ-
ences between variables and is therefore more appropriate when
assessing the level of agreement.

To address the third conceptualization, we hypothesized
(1) that the magnitude of the correlation between ratings
provided four weeks preoperatively and on the day of surgery
would be high (>0.80), (2) that the variance associated with
ratings at each time-point would be similar, and (3) that the
correlation between preoperative ratings and one-year post-
operative outcome ratings would be moderate in magnitude
and similar, regardless of whether preoperative ratings were
provided four weeks preoperatively or on the day of surgery,
and tested for significant differences between correlations.

To test the first hypothesis, we calculated the Pearson cor-
relation coefficient (r) between the four-week preoperative rating
and the day-of-surgery rating across all instruments. To test the
second hypothesis, we assumed that, if the condition of the
patients remained stable between time-points, the overall vari-
ance would also remain stable. Although total variance includes
between and within-subject variability and random error, we
assumed that the condition of the patients was stable (the majority

Fig. 1

Scatterplots illustrating the agreement between patients’ ratings on the

day of surgery (DOS) and at four weeks preoperatively (4wk pre) for (a) the

Subjective Form of the International Knee Documentation Committee

(IKDC) and (b) the Mental Component Score of the Short-Form Health

Survey (SF-36 MCS).

TABLE III Predictive Validity of Data Collected on the Day of

Surgery, with Ratings Provided One Month Before

Surgery Used as a Gold Standard

Questionnaire* R2 Coefficient (b)† P Value

WOMET 0.74 0.82 (0.73 to 0.91) <0.001

ACL-QOL 0.73 0.75 (0.63 to 0.86) <0.001

KOOS 0.87 0.92 (0.87 to 0.98) <0.001

IKDC 0.83 0.88 (0.82 to 0.94) <0.001

SF-36 PCS 0.64 0.81 (0.72 to 0.90) <0.001

SF-36 MCS 0.41 0.64 (0.52 to 0.76) <0.001

*WOMET = Western Ontario Meniscal Evaluation Tool, ACL-QOL =

Quality of Life Outcome Measure (Questionnaire) for Chronic An-
terior Cruciate Ligament Deficiency, IKDC = International Knee
Documentation Committee, KOOS = Knee Injury and Osteoarthritis
Outcome Score, SF-36 PCS = Short-Form Health Survey Physical
Component Score, and SF-36 MCS = Short-Form Health Survey
Mental Component Score. †The 95% confidence interval is shown
in parentheses.
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of patients had sustained an injury more than six months pre-
viously) and interpreted evidence of heterogeneity of variance
as an increase in random error only. Thus, we compared the
overall variance of ratings provided four weeks preoperatively with
the variance of ratings provided on the day of surgery by con-
ducting a test for heterogeneity of nonindependent variances15,16,
where a positive test (p < 0.05) indicates unequal variances.

Finally, we calculated the Pearson correlation coefficient
(r) to describe the association between the four-week preop-
erative ratings and the one-year postoperative ratings and com-
pared it with the Pearson correlation coefficient describing the
association between the day-of-surgery ratings and the one-
year postoperative ratings with use of the Fisher z test17. Similar
correlations suggest similar ratings at four weeks preoperatively
and on the day of surgery.

Results

Of the 211 patients who began these assessments, thirty-four
did not complete the study; specifically, sixteen patients

withdrew their consent, six patients were lost to follow-up, ten
patients did not undergo the scheduled procedure because it was
cancelled by either the physician or the patient, and two patients
were excluded during surgery because they required an ineligible
procedure. Table I describes the characteristics of the remaining
177 patients who were available for analysis. For most patients
(97%), the time from the injury to the operation was more than
ninety days. Descriptive statistics of ratings provided at four weeks
preoperatively, on the day of surgery, and one year postopera-
tively are provided in Table II.

Ratings Collected on the Day of Surgery Can Accurately
Predict Earlier Ratings
Scatterplots with regression lines and 95% confidence intervals
are suggestive of excellent predictive validity for both disease-

specific and knee-specific instruments and the PCS of the SF-
36. Figure 1 shows scatterplots with the prediction line and
95% group and individual prediction intervals for the IKDC
(an example with large between-subject variability) and the
MCS of the SF-36 (an example with small between-subject
variability). Across all instruments, the ratings obtained on the
day of surgery were a significant predictor of the ratings ob-
tained four weeks preoperatively (p < 0.001) (Table III). Re-
sidual analysis verified that the data were consistent with the
assumptions of linear regression.

Ratings Collected on the Day of Surgery and Four Weeks
Preoperatively Show Excellent Reliability
The reliability of the recalled and actual ratings was excellent
for the WOMET (intraclass correlation coefficient, 0.86; 95%
confidence interval, 0.80 to 0.90) and ACL-QOL (intraclass
correlation coefficient, 0.84; 95% confidence interval, 0.76 to
0.91) disease-specific questionnaires, the IKDC (intraclass cor-
relation coefficient, 0.91; 95% confidence interval, 0.88 to

TABLE IV Reliability Between Ratings Provided Four Weeks

Preoperatively and on the Day of Surgery

Questionnaire*
Intraclass

Correlation Coefficient†
Standard Error

of Measurement†

WOMET 0.86 (0.80 to 0.90) 6.65 (5.88 to 7.65)

ACL-QOL 0.84 (0.76 to 0.91) 5.74 (4.88 to 6.98)

KOOS 0.93 (0.91 to 0.95) 4.43 (4.01 to 4.94)

IKDC 0.91 (0.88 to 0.93) 5.22 (4.73 to 5.84)

SF-36 PCS 0.80 (0.74 to 0.85) 4.48 (4.05 to 5.00)

SF-36 MCS 0.64 (0.54 to 0.72) 5.66 (5.10 to 6.35)

*WOMET = Western Ontario Meniscal Evaluation Tool, ACL-QOL =

Quality of Life Outcome Measure (Questionnaire) for Chronic An-
terior Cruciate Ligament Deficiency, IKDC = International Knee
Documentation Committee, KOOS = Knee Injury and Osteoarthritis
Outcome Score, SF-36 PCS = Short-Form Health Survey Physical
Component Score, and SF-36 MCS = Short-Form Health Survey
Mental Component Score. †The 95% confidence interval is shown
in parentheses.

TABLE V Assessment of the Heterogeneity of Variance and

Comparison of the Magnitude of the Association

with One-Year Postoperative Data Between Ratings

Provided on the Day of Surgery and at Four

Weeks Preoperatively

Questionnaire* Variance P Value Pearson’s r P Value

WOMET 0.31 1.0

4 weeks preop. 302.8 0.53

Day of surgery 334.9 0.53

ACL-QOL 0.94 1.0

4 weeks preop. 309.8 0.40

Day of surgery 306.2 0.40

IKDC 0.30 0.49

4 weeks preop. 292.4 0.55

Day of surgery 313.3 0.50

KOOS 0.68 0.91

4 weeks preop. 292.4 0.58

Day of surgery 299.3 0.59

SF-36 PCS 0.67 0.77

4 weeks preop. 102.0 0.56

Day of surgery 98.0 0.54

SF-36 MCS 0.71 0.57

4 weeks preop. 88.4 0.53

Day of surgery 84.6 0.50

*WOMET = Western Ontario Meniscal Evaluation Tool, ACL-QOL =

Quality of Life Outcome Measure (Questionnaire) for Chronic An-
terior Cruciate Ligament Deficiency, IKDC = International Knee
Documentation Committee, KOOS = Knee Injury and Osteoarthritis
Outcome Score, SF-36 PCS = Short-Form Health Survey Physical
Component Score, and SF-36 MCS = Short-Form Health Survey
Mental Component Score.
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0.93) and KOOS (intraclass correlation coefficient, 0.93; 95%
confidence interval, 0.91 to 0.95) knee-specific questionnaires,
and the SF-36 PCS (intraclass correlation coefficient, 0.80;
95% confidence interval, 0.74 to 0.85), whereas the reliability
of the SF-36 MCS was moderate (intraclass correlation coef-
ficient, 0.64; 95% confidence interval, 0.54 to 0.72) (Table IV).

The standard error of measurement was small for all
questionnaires, including the SF-36 MCS, suggesting that the
lower level of agreement between the four-week preoperative
ratings and the day-of-surgery ratings for the MCS was not
attributable to greater measurement error but rather to less
heterogeneity in scores between patients (smaller between-
subject variability). In other words, the scores for the patients
in our study population did not represent the entire range of
scores possible for the SF-36 MCS (i.e., the scores of all pa-
tients fell within the middle part of the range) but did repre-
sent a greater proportion of the range of possible scores for the
disease or region-specific measures (greater between-subject
variability).

Ratings Collected on the Day of Surgery Demonstrate
Construct Validity
The ratings of quality of life, functional status, and physical
health (as reflected by the ACL-QOL, WOMET, IKDC, KOOS,
and the PCS of the SF-36) that were provided at four weeks
preoperatively and on the day of surgery were highly correlated
(range, 0.80 to 0.93), whereas the ratings of mental health (as
reflected by the MCS of the SF-36) that were provided at four
weeks preoperatively and on the day of surgery were moder-
ately correlated (r = 0.64). Across all instruments, the variances
were similar between four weeks preoperatively and the day of
surgery, and no difference approached significance (Table V).

The correlation between the one-year postoperative and
four-week preoperative ratings ranged from 0.40 to 0.58. The
magnitude of the association between the one-year postoper-
ative and day-of-surgery ratings ranged from 0.40 to 0.59. The
magnitude of the difference between correlations between
time-points for each instrument ranged from 0.00 to 0.05, and
none of the differences approached significance (Table V).

Discussion

The present study provides evidence of the validity and
reliability of data collected on the day of surgery. First, if

one regards ratings one month prior to surgery as a gold
standard, then ratings on the day of surgery are valid in that
they accurately predict the gold standard. Second, ratings ob-
tained on the day of surgery and those obtained four weeks
prior to surgery show a high level of agreement and a low and
consistent level of within-subject error.

Finally, when we assumed that there is no gold standard
for the measurement of preoperative status and applied prin-
ciples of construct validation to the ratings obtained on the day
of surgery, we found that day-of-surgery ratings demonstrated
the anticipated high correlation with ratings obtained four
weeks prior to surgery and that there was no difference in the
overall variance between time-points (Table IV). The finding

that ratings provided on the day of surgery and those provided
within one month before surgery showed a similar moderate
correlation with the one-year postoperative outcome provides
further evidence of construct validity.

The validity of the day-of-surgery rating has important
implications for the planning of randomized trials of inter-
ventions for patients undergoing surgery of the knee and, to
the extent that our results are generalizable, to other surgical
procedures. When conducting a randomized trial in which one
wishes to make comparisons between groups, statistical ap-
proaches include a t test of the postoperative end point scores,
a change score (postoperative end point minus preoperative
measurement), or an analysis of covariance in which the base-
line preoperative measure provides a covariate and the post-
operative end point is used as the dependent variable. Using
only postoperative end point scores increases the likelihood of
a false-negative result due to random error18-23 unless the as-
sociation between preoperative baseline and postoperative end
point scores is zero. When conducting an analysis involving the
use of either change scores or an analysis of covariance, the
magnitude of the association between the preoperative baseline
and postoperative end point scores becomes extremely im-
portant. For an analysis involving the use of change scores, the
magnitude of this correlation needs to be at least 0.50 or the
analysis becomes inefficient (i.e., loss of power)20-22. For an
analysis of covariance, the consequences of a low correlation
are less serious (power will not be lost if the correlation is low)
but the gain in power by considering the pretest value still
increases with an increasing strength of the association18,20,22.

The present study offers two important pieces of infor-
mation related to statistical planning. The first is that data
collected on the day of surgery are similar to data collected four
weeks preoperatively with respect to the magnitude of the as-
sociation with postoperative data. Thus, collecting data on the
day of surgery will not interfere with the power of the analysis.
The second is that across all questionnaires, including disease-
specific, joint-specific, and generic health instruments, the
magnitude of the correlation was never >60% and most often
hovered around 50%, suggesting that the use of change scores
may be inefficient and will certainly be less efficient than the
use of an analysis of covariance.

The strengths of the present study include its large sample
size, its use of different types of self-assessment instruments
(from disease-specific to generic), and the broad spectrum of
knee injuries and conditions represented in our population. This
study included patients with a wide range of ages (from fifteen
to seventy-eight years) who had knee conditions spanning minor
patellofemoral disease, meniscal injuries, anterior cruciate lig-
ament deficiencies, and differing severities of osteoarthritis.

The weaknesses of the present study may include limi-
tations related to the generalizability of the results. It is possible
that patients undergoing urgent or emergent surgical proce-
dures or elective procedures with an associated risk of death
and serious physical or cognitive impairment experience a
greater degree of anxiety that may impair their ability to pro-
vide an accurate self-assessment of their health status.
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In conclusion, patients undergoing surgery for the treat-
ment of a chronic knee injury can provide an accurate self-
assessment of their quality of life, general health, and functional
status on the day of surgery. The results of the present study
suggest that investigators can improve the efficiency of data
collection for clinical studies for this patient population, with
no expected loss of statistical power, by obtaining baseline self-
assessments on the day of surgery. n
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Willits, who allowed us to recruit their patients; Peggy Austin, who managed the data; and Diane
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