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Patients undergoing knee surgery provided accurate ratings of
preoperative quality of life and function 2 weeks after surgery
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Abstract

Objective: To evaluate patients’ ability to recall their preoperative self-reported quality of life, function, and general health 2 weeks
postoperatively.

Study Design and Setting: We randomized consecutive patients undergoing arthroscopic knee surgery to group I (assessments at 4
weeks preoperatively, on the day of surgery, and 2 weeks and 12 months postoperatively) or group II (assessments at 2 weeks and 12 months
postoperatively). At each visit patients completed disease-specific, knee-specific, and generic health rating scales. At a median of 2 weeks
postoperative (range, 0.6 to 14 weeks), patients completed questionnaires according to their recollection of their health 2 weeks before
surgery.

Results: Agreement between actual and recalled data was excellent for disease-specific (ICCWOMET 5 0.88 (95% CI 0.82e0.91),
ICCACL-QOL 5 0.86 (95% CI 0.75e0.91)), knee-specific (ICCIKDC 5 0.92 (95% CI 0.90e0.94), ICCKOOS 5 0.93 (95% CI 0.91 to 0.95),
and general physical health (ICCSF-36(PCS) 5 0.81 (95% CI 0.75e0.86)) instruments. Agreement for general mental health was moderate
(ICCSF-36(MCS) 5 0.67 (95% CI 0.58e0.75). Greater error associated with recalled ratings contributed to small increases in sample size
requirements or small decreases in power to detect differences between groups.

Conclusion: Patients recalled their preoperative quality of life, function, and general health at 2 weeks postoperative with sufficiently
high accuracy to warrant substituting prospectively collected baseline data with recalled ratings. � 2006 Elsevier Inc. All rights reserved.
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1. Introduction

When reporting the results of clinical trials comparing
two interventions, investigators often describe patients’
baseline health status to illustrate pretreatment similarity
between groups. As well, these data often provide a covari-
ate for statistical comparisons between groups to control for
any differences that were present before treatment com-
menced and to thus increase the power to demonstrate the
intervention effect.

Often times, the investigators for clinical trials involving
surgical interventions are unable to fully assess a patient’s
eligibility before surgical evaluation. Thus, trialists and
research staff collect preoperative (baseline) data for patients
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who according to history, imaging studies, and clinical exam-
ination appear to meet eligibility criteria for the study, but
who nevertheless have the potential to be disqualified follow-
ing surgical evaluation. Depending on the specificity of pre-
operative evaluations to diagnose the disease of interest and
to identify concomitant pathology, the number of patients
who prove to be ineligible following surgical examination
can be high introducing huge inefficiencies to the process
of data collection and the allocation of research resources.

For example, in a recent randomized trial to compare the
effectiveness of inside-out suturing to bioabsorbable
Arrows for reparable meniscal lesions, 700 patients under-
going anterior cruciate ligament (ACL) reconstruction or
isolated arthroscopy who were suspected of having a menis-
cal tear gave their consent to participate and completed
baseline assessments before surgery (each requiring
approximately 40 minutes to complete). Following arthro-
scopic evaluation, however, only 100 of these patients had
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a meniscal tear amenable to repair using either intervention,
making them eligible for inclusion into the study, which
meant that 85.7% of consented patients were excluded.
Therefore, as the use of quality-of-life instruments to mea-
sure treatment effects gains in popularity for orthopedic
populations, the question arises as to whether investigators
can collect baseline quality-of-life data retrospectively fol-
lowing surgical determination of patient eligibility, and
whether these data will accurately represent data that would
have otherwise been collected preoperatively.

Implicit theories of memory postulate that people pos-
sess beliefs about the stability of personal attributes as well
as the conditions that might produce a change in these attri-
butes such as a treatment or intervention in the instance of
disease [1]. Implicit theories and present status may then be
used as guides to judge previous states [1,2] when informa-
tion cannot be recalled. If the situation is one in which
patients believe that no change has occurred (e.g., chronic
illness), they may assume a rating of their current status
is an accurate reflection of their past status. In situations
where no change has actually occurred, we might expect
the appearance of accurate recall. However, if only gradual
change has occurred, so that patients are unaware of the
change, those who have improved will tend to overestimate
their previous health, whereas patients who have declined
will tend to underestimate their previous health [1].

In situations where patients believe their status has
changed or should change, for example, following an inter-
vention (surgery, rehabilitation, or drug therapy), they may
again use their current status as a point from which to judge
their prior state. If they perceive that an improvement has
occurred, they may recall their previous state as being
worse than their current state and vice versa if they perceive
that their condition has been made worse by treatment. If
reality is that there was little to no actual change, the re-
called rating will again be an over- or underestimation of
the previous rating [1].

It is possible that memory for acute situations differs
from memory for more chronic conditions, especially if
the situation occurs suddenly, so that it is distinct and carries
with it a uniqueness that may make it easier to recall [3]. In
the case of postsurgical patients who are asked to recall
preoperative health, the surgery itself may be a sufficiently
salient event to provide an anchor for accurate recollections
of health before the event. It is also possible that soon after
surgery patients discount their current pain and disability to
the effects of surgery, assuming it to be variable and nonper-
manent, and therefore do not use their current state as
a reference from which to judge their previous state. Thus,
it is possible that patients who have had recent surgery
may be able to recall their prior health more accurately than
if pain and discomfort associated with surgery has abated.

In the interest of efficient use of research resources and
easing patient burden, we conducted a trial to investigate
patients’ ability to recall presurgical quality of life, func-
tion, and general health at 2 weeks postoperative.
2. Methods

2.1. Study design

This study was a randomized clinical trial with two cen-
ters (London Health Sciences Centre and Hamilton Health
Sciences Center, Ontario, Canada) with eight orthopedic
surgeons participating in patient recruitment. Research as-
sistants at each center systematically reviewed incoming re-
ferrals and the charts of patients scheduled for arthroscopic
surgery with or without ACL reconstruction. The research
assistant contacted patients at least 4 weeks prior to surgery
to determine their willingness to participate in the study.
Eligible patients who gave consent were allocated into
one of two groups. Group I underwent assessment at 4
weeks preoperatively, on the day of surgery, and at 2 weeks
(both current and recalled health status) and 12 months
postoperatively. Group II underwent assessment at 2 weeks
(both current and recalled health status) and 12 months
postoperatively (Fig. 1). The purpose of including group
II in the study was to be able to compare recalled ratings
between group I and group II, which were assumed to have
similar characteristics by virtue of randomization, to deter-
mine whether there was evidence that group I patients’
prior exposure to the instruments (4 weeks preoperative
and day of surgery) influenced their recalled ratings.

2.2. Eligibility criteria

To decrease any learning effect, we excluded patients
who had previous experience with the measurement tools
being used in this study; thus, participants in past and
present clinical trials with similar questionnaires were
excluded. We also excluded patients undergoing minor pro-
cedures (manipulation or removal of hardware) or those
with rare diseases or conditions that would usually preclude
their participation in clinical trials (past or present history
of metabolic bone, collagen, crystalline, or neoplastic dis-
ease). During surgical investigation, the surgeon conducted
an arthroscopic examination of the knee joint and surround-
ing structures to rule out concomitant pathology that would
render the patient ineligible. We also excluded patients who
were unwilling or unable to be assessed according to study
protocol including those with no fixed address, those with
plans to move outside of the vicinity of a participating
center, those with a major psychiatric illness, those who
are intellectually challenged, and those unable to speak or
understand English.

2.3. Patient randomization

To facilitate the balance of potential prognostic character-
istics between groups, randomization was stratified by sur-
geon, the presence or absence of ACL reconstruction (to
address possible differential reliance on current status as
a reference for recalling preoperative statusdand thus differ-
entially accurate recalldrelated to the ACL reconstruction
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1032 patients 

634 Non-Participants
 - 591 Ineligible
 - 259 Surgery booked <2 wks prior to surgery
- 113 Ineligible procedure
- 84 Participant in another study
- 72 Cognitive impairment
- 46 Surgery cancelled
- 6 English not first language
- 9 No fixed address 
- 2 <12 years of age 
- 43 Eligible Non-participants

398 Randomized

Group  I (N=211) Group  II (N=187)

4 week pre-operative 
(prospective)
- 8 withdrew consent 

2 week post-operative 
(recall/prospective)
- 2 withdrew consent 

1 year post-operative 
(prospective)
- 2 withdrew consent 
- 5 lost-to-follow-up 

Day of Surgery 
(prospective)
- 10 surgery cancelled
- 2 ineligible procedure 
- 1 withdrew consent 
- 1 lost-to-follow-up 

2 week post-operative 
(recall/prospective)
- 3 withdrew consent 
- 1 lost-to-follow-up 

1 year post-operative 
(prospective)
- 4 withdrew consent 
- 4 lost-to-follow-up 

Day of surgery 
 (no assessment)
- 7 surgery cancelled
- 2 ineligible procedure 
- 2 lost-to-follow-up 

4 week pre-operative 
(no assessment)

167 included in analysis177 included in analysis

Fig. 1. Flow of patients through the trial.
resulting in a longer duration of disability in the early post-
operative period than isolated arthroscopy), and presence
or absence of previous knee surgery (to address a similar is-
sue of possibly differential recall related to patients who have
undergone previous knee surgery being more accepting of
postoperative limitations). The randomization sequence
was constructed using a computer algorithm with permuted
block sizes of two and four. To ensure adequate concealment
of allocation, the research assistant established patient eligi-
bility and obtained verbal consent prior to contacting an
independent researcher (uninvolved in patient recruitment)
who consulted the randomization code and informed the re-
search assistant of patient allocation to group I or group II.

2.4. Patient assessments

At 4 weeks preoperative (group I only), on the day of
surgery (group I only) and at 12 months postoperative (both
groups I and II), the research assistant asked each patient to
complete the questionnaires to assess his or her current
quality of life, general health, and functional status over
the past 2 weeks. At 2 weeks postsurgery, the research as-
sistant provided the patient with two sets of questionnaires
(both groups I and II). For the first set of questionnaires, the
research assistant asked the patients to recall their quality
of life, general health, and function during the 2 weeks
prior to surgery and to complete the questionnaires accord-
ing to that recall. For the second set of questionnaires, the
research assistant asked the patient to assess his or her cur-
rent quality of life, general health, and functional status
over the past 2 weeks. Figure 1 provides an illustration of
the timing and type of assessments in each group (prospec-
tive/retrospective).

2.5. Measurement instruments

At each visit, all patients completed the International
Knee Documentation Committee (IKDC) [4] Subjective
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Form, the Knee Injury and Osteoarthritis Outcome Score
(KOOS) [5], and the Short-Form Health Survey (SF-36)
[6] according to the assessment schedule for each group.
In addition, patients undergoing ACL reconstruction com-
pleted the Quality of Life Outcome Measure (Question-
naire) for Chronic Anterior Cruciate Ligament Deficiency
(ACL-QOL) [7] and patients undergoing an isolated
arthroscopy completed the Western Ontario Meniscal
Evaluation Tool (WOMET) [8]. All questionnaires were
self-administered under the supervision of a research
assistant.

The ACL-QOL [9] is a 32-item disease-specific quality-
of-life questionnaire for patients with ACL deficiency. It
has five domains that query physical symptoms (five items),
occupational concerns (four items), recreational activities
(12 items), lifestyle (six items), and social and emotional
aspects (five items). Each item has one 100 mm visual an-
alogue scale response option, with labeled anchors at 0 mm
(e.g., extremely difficult) and 100 mm (e.g., not difficult at
all). A patient’s score is calculated by converting the aver-
age of each of the five domain scores to a total average
score out of 100% where 100% represents the best possible
score. This instrument has face validity and has demon-
strated content and construct validity, excellent testeretest
reliability (standard error of measurement (S.E.M.) 5 6%)
and is responsive to change [9].

The WOMET [8] is a 16-item disease-specific quality-
of-life questionnaire for patients with meniscal pathology.
There are three domains that query physical symptoms
(nine items), recreation, occupation and lifestyle (four
items), and emotional well-being (three items). Response
options are framed as 100 mm visual analogue scales, with
anchors at 0 mm (e.g., not bothered) and 100 mm (e.g., ex-
tremely bothered). A patient’s score is determined by calcu-
lating the sum of each item to attain a raw score, which is
subtracted from 1,600 (worst possible score), and divided
by 16 to obtain a score out of 100%, where 100% repre-
sents the best possible score. This instrument has face
validity and has been shown to have content and construct
validity, excellent testeretest reliability (intraclass correla-
tion coefficient [ICC] 5 0.79, 95% confidence interval (CI)
0.59 to 0.87), and is responsive to change [8].

The IKDC [4] is an 18-item knee-specific questionnaire
designed to detect change in patients with a variety of knee
conditions including queries into physical symptoms (seven
items), sports activities (10 items), and function prior to
injury (one item). The number of response options per
question varies between two options (one item), five
options (14 items), and 11 options (three items). A patient’s
score is determined by calculating the difference between
the raw score and lowest possible score (18) and then divid-
ing this difference by the range of possible scores (87),
multiplied by 100. The resulting total score is out of 100
possible points, which represents perfect knee function.
This method of scoring weights each item according to
the number of response options (where an item with only
two response options can contribute a maximum of two
points and an item with 11 response options can contribute
up to 11 points). This instrument has face validity and has
demonstrated construct validity, excellent testeretest reli-
ability (ICC 5 0.94, 95% CI 0.88 to 0.97), and is respon-
sive to change [4,10].

The KOOS [5] is a 42-item knee-specific questionnaire
with five separately reported domains of pain (eight items),
physical symptoms (seven items), activities of daily living
(17 items), function in recreation (five items), and quality
of life (four items). Each item has five response options.
Domain scores represent the average of all items in the do-
main standardized to a maximum score of 100%, which is
the best possible score. In this study, each domain yielded
similar results, and thus, for simplicity we present the over-
all aggregate score only. This instrument has face validity
and demonstrated construct validity, excellent testeretest
reliability for each domain (range, 0.75 to 0.93), and has
been shown to be responsive to change [5,11].

The SF-36 [6] is a 36-item generic general health instru-
ment that evaluates eight domains including restrictions or
limitations on physical and social activities, normal activi-
ties 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, vitality) or as two overall
scores (Physical Component Score (PCS) or Mental Com-
ponent Score (MCS)). Component scores are computed
aggregates of all eight domain scores where the weight of
each domain score is different for each component score.
The SF-36 has been extensively used, and has been shown
to be valid, reliable, and responsive in a wide variety of
populations and contexts [12,13] including patients with
orthopedic conditions [11,14,15]. For simplicity we present
the PCS and the MCS only.

2.6. Statistical analysis

Because participants in group I had two prior exposures
to the questionnaires before being asked to recall their base-
line status, we explored the possibility that recalled ratings
were influenced by their previous responses. Because
patients were randomly assigned to groups, we expected
that both groups were similar with respect to their expected
true baseline status so that if accurate recall was possible,
the scores for the recalled data would also be similar be-
tween groups. To explore this possibility and to avoid mul-
tiple testing, we conducted independent samples t-tests
where the dependent variable was the recalled rating for
each instrument and the independent variable was group al-
location with Bonferroni correction for multiple compari-
sons so that P ! 0.025 indicated a significant difference
between the recalled ratings between groups.

We conducted an analysis of the validity and reliability
of recalled ratings using two conceptual approaches. First,
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we assumed that the preoperative measurement on the day
of surgery provides a gold or criterion standard of patients’
preoperative health and that if valid, recalled ratings col-
lected 2 weeks postoperatively will accurately predict rat-
ings provided on the day of surgery. Second, we assumed
that both time points measure the same construct and
should thus have high agreement or reliability.

To determine the validity of recalled ratings as compared
to actual preoperative ratings (day of surgery), we used lin-
ear regression to determine the ability of patients’ recalled
data (the independent variable) to predict actual ratings (the
dependent variable) for all questionnaires. We constructed
scatterplots of these data with 95% group and individual
prediction intervals around each regression line to illustrate
the between- and within-subject variability and agreement
between the two time points that one could expect for
groups or an individual. We conducted several graphical
and numerical tests to verify the assumptions of linear re-
gression (linearity, normality, homoscedasticity). Specifi-
cally, from the scatterplot of actual vs. recalled data, we
visually verified linearity and looked for potential outliers.
Using a scatterplot of the standardized residuals against the
prediction value we visually verified homoscedasticity and
constructed Q-Q plots and histograms of the standardized
residuals and used the ShapiroeWilk test of the normality
of residuals where P ! 0.05 indicates significant deviations
from the normal distribution [16].

To determine the reliability, we conducted a repeated
measures analysis of variance (ANOVA) to determine
whether there were significant systematic differences
between actual and recalled ratings (main effect of time).
Using the mean square values from the ANOVA (between-
subjects (patients), within-subjects (time), and error), we
estimated the magnitude of the association or accuracy
of the recalled to actual data, by constructing an intraclass
correlation coefficient (ICC) (two-way mixed model with
measures of absolute agreement) for each instrument and
its 95% CI [17]. Because the ICC is difficult to interpret
in that it does not provide direct information about the
error associated with measurement, we calculated the
S.E.M. from the ANOVA (square root of the mean square
error) and its 95% CIs to provide an easily defined esti-
mate of the reproducibility of individual measurements
[18].

Finally, to assess the impact of using recalled data in
place of the prospectively collected baseline data, we esti-
mated the sample size and power for each of the question-
naires corresponding to three common methods of making
statistical comparisons between groups, (a) t-test of the
posttest score only, (b) t-test of the change score (pretest-
eposttest), and (c) ANCOVA (analysis of covariance),
where pretest (actual or recalled) is used as the covariate.
For all calculations we considered an important difference
as 20% of the mean preoperative score (actual or recalled)
[19] and maintained the probabilities of type I and type II
error at 0.05 and 0.20, respectively.
3. Results

3.1. Patient characteristics

We screened 1,032 consecutive patients who were
scheduled for knee arthroscopy and/or ACL reconstruction.
Of the 531 eligible patients, 133 did not participate (50
could not be contacted, 40 cancelled surgery, and 43
refused to give consent). Thus, 398 patients gave consent
and were randomized. Two hundred and eleven patients
were randomized to group I (73 ACL, 138 arthroscopy)
and 187 patients were randomized to group II (60 ACL,
127 arthroscopy). Twenty-one patients were excluded post-
randomization (17 cancelled surgery, four underwent ineli-
gible procedures), 18 patients withdrew their consent, and
15 patients were lost-to-follow-up (group I 5 6, group
II 5 9). The analyses include data from 344 patients.
Figure 1 provides a more detailed description of the flow
of patients through the trial.

Patient characteristics were similar between groups and
for nonparticipants (missed, noneligible, and eligible
nonparticipants) in age, gender, operative knee, procedure
being performed (ACL reconstruction vs. arthroscopy),
third party compensation status, prevalence of previous
knee surgery, and time from injury to surgery (Table 1).

Table 1

Characteristics of participants and nonparticipants

Characteristic Group I Group II Nonparticipantsa

Males 62% 62% 59%

Age (years) 39 6 13 36 6 14 35 6 14

Height (inches) 70 6 14 70 6 15 74 6 23

Weight (pounds) 182 6 38 174 6 39 174 6 42

Third party

compensationb
16% 14% 14%

Smoking statusc

Never smoked 51% 57% 57%

Smoked, but quit 26% (11 6 12) 24% (12 6 15) 23% (11 6 12)

Current smoker 23% (12 6 11) 18% (12 6 11) 21% (11 6 12)

Right knee affected 56% 44% 50%

Scope only (no ACL

reconstruction)

65% 68% 63%

Previous surgery 42% 41% 48%

Time from injury

to surgery

!3 months 3% 7% 7%

3 months to 1 year 30% 28% 28%

1 to 3 years 24% 26% 24%

3 to 5 years 5% 5% 9%

5 to 10 years 6% 5% 6%

O10 years 32% 28% 26%

Abbreviation: ACL 5 anterior cruciate ligament.
a Includes ineligible and eligible nonparticipants.
b Includes Workman’s Safety and Insurance Board, disability, and

litigation.
c Includes the proportion of patients who smoke and the average pack

years (number of years of smoking multiplied by number of packs per

day).
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3.2. The influence of prior exposure to instruments on
ability to recall

The difference (mean 6 standard deviation) between re-
called and actual ratings between group I and group II were
not statistically different for any instrument, and the
estimates of the difference between groups were not
thought to represent a clinically meaningful difference
(WOMET �5.60 6 2.67, ACL-QOL �3.30 6 3.24, IKDC
�3.30 6 2.05, KOOS �1.96 6 2.03, SF-36 PCS
�1.57 6 1.19, SF-36 MCS 0.64 6 2.75), suggesting that
prior exposure to instruments did not affect recalled ratings
(Table 2).

Table 2

Descriptive statistics of ratings at all time points for both groups

Time Questionnaire

Group I

(n 5 177)

Group II

(n 5 167)

4-Week preoperative WOMETa 34.3 6 17.4

ACL-QOLb 32.2 6 17.5

IKDC 46.2 6 17.1

KOOS 57.2 6 17.1

SF-36 PCS 38.6 6 10.1

SF-36 MCS 51.7 6 9.2

Day of surgery WOMET 35.8 6 18.3

ACL-QOL 33.4 6 17.5

IKDC 45.5 6 17.7

KOOS 57.4 6 17.3

SF-36 PCS 39.9 6 9.9

SF-36 MCS 52.1 6 9.2

2-Week postoperative

(recalled)c
WOMET 34.6 6 19.5 40.2 6 20.7

ACL-QOL 36.6 6 18.1 39.9 6 16.8

IKDC 45.6 6 18.9 48.9 6 19.1

KOOS 57.9 6 18.3 59.9 6 19.4

SF-36 PCS 39.0 6 10.8 40.6 6 11.2

SF-36 MCS 52.6 6 9.7 51.9 6 10.0

2-Week postoperative

(current)

WOMET 37.9 6 23.5 38.2 6 21.6

ACL-QOL 20.9 6 14.1 24.7 6 15.9

IKDC 33.3 6 18.1 35.5 6 19.5

KOOS 47.2 6 18.1 51.4 6 18.1

SF-36 PCS 32.2 6 9.7 33.3 6 10.3

SF-36 MCS 50.2 6 10.5 51.7 6 10.6

1-Year postoperative WOMET 56.1 6 26.7 57.4 6 29.6

ACL-QOL 61.7 6 20.9 64.5 6 20.0

IKDC 62.1 6 22.4 65.9 6 25.0

KOOS 71.4 6 19.2 73.0 6 20.9

SF-36 PCS 45.1 6 10.8 45.7 6 11.4

SF-36 MCS 52.8 6 9.1 52.2 6 10.2

Abbreviations: IKDC 5 International Knee Documentation Commit-

tee; WOMET 5 Western Ontario Meniscal Evaluation Tool; KOOS 5

Subjective Form, the Knee Injury and Osteoarthritis Outcome Score;

SF-36 5 Short-Form Health Survey; PCS 5 Physical Component Score;

and MCS 5 Mental Component Score; ACL-QOL 5 Quality of Life Out-

come Measure (Questionnaire) for Chronic Anterior Cruciate Ligament

Deficiency.
a There were 113 patients with WOMET scores in each group.
b There were 62 patients in group I and 55 patients in group II with

ACL-QOL scores.
c The independent groups t-test comparison of recalled ratings be-

tween group I and group II were not significant.
3.3. Patients’ ability to recall preoperative quality of
life and general health status

Scatterplots with prediction lines and the 95% CIs from
group I patients’ recalled vs. actual ratings of quality of life,
general health, and functional status are suggestive of high
levels of agreement for all questionnaires. Across all instru-
ments, recalled ratings were a significant predictor of actual
ratings (P ! 0.001) and Pearson’s correlation coefficient
indicates excellent agreement between ratings (range,
0.67 to 0.88) (Table 3). Figure 2 shows scatterplots for
the IKDC and SF-36 Mental Component Scale. Residual
analysis verified that the data were consistent with the as-
sumptions of linear regression.

The difference between the mean of recalled and actual
ratings were consistently small across all instruments; only
one of the within-group comparisons (ACL-QOL) reached
statistical significance (�3.24 95% CI �5.43 to �1.04,
P 5 0.01) though this difference is not important. Further,
there was no obvious pattern in the direction of the differ-
ence between recalled and prospective ratings among
questionnaires.

Reliability of recalled and actual ratings for the WO-
MET (ICC 5 0.88, 95% CI 0.82 to 0.91) and the ACL-
QOL (ICC 5 0.86, 95% CI 0.75 to 0.91) disease-specific
questionnaires, the IKDC (ICC 5 0.92, 95% CI 0.90 to
0.94) and KOOS (ICC 5 0.93, 95% CI 0.91 to 0.95)
knee-specific questionnaires, and the PCS of the SF-36
(ICCPCS 5 0.81, 95% CI 0.75 to 0.86) was excellent,
whereas reliability of the SF-36 MCS was moderate (and
ICCMCS 5 0.67, 95% CI 0.58 to 0.75) (Table 4).

The S.E.M. for each questionnaire (Table 4) was small
and similar to that observed in testeretest situations. By
examining the scatterplot of recalled to actual data, the
lower level of agreement for the generic health measure
cannot be attributed to greater measurement error but rather
to smaller between-subject variability (greater homogene-
ity) for this population with respect to general health as
measured by generic instruments compared to more spe-
cific instruments.

Table 3

Predictive validity of using retrospective (recalled) ratings in place of

prospective (actual) ratings

Questionnaire Pearson’s r Coefficient (b)

WOMET 0.88 0.82 (95% CI 0.74e0.91), P ! .001

ACL-QOL 0.88 0.75 (95% CI 0.65e0.86), P ! .001

KOOS 0.93 0.88 (95% CI 0.83e0.93), P ! .001

IKDC 0.92 0.86 (95% CI 0.81e0.92), P ! .001

SF-36 PCS 0.81 0.75 (95% CI 0.67e0.83), P ! .001

SF-36 MCS 0.68 0.64 (95% CI 0.53e0.75), P ! .001

Abbreviations: IKDC 5 International Knee Documentation Commit-

tee; WOMET 5 Western Ontario Meniscal Evaluation Tool; KOOS 5

Subjective Form, the Knee Injury and Osteoarthritis Outcome Score;

SF-36 5 Short-Form Health Survey; PCS 5 Physical Component Score;

and MCS 5 Mental Component Score; CI 5 confidence interval; ACL-

QOL 5 Quality of Life Outcome Measure (Questionnaire) for Chronic

Anterior Cruciate Ligament Deficiency.
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3.4. The effect on sample size and power when using
retrospective data

The correlation between actual preoperative ratings and
1-year postoperative ratings ranged from 0.40 to 0.59,
whereas the correlation between recalled preoperative and
1-year postoperative ratings ranged from 0.39 to 0.56
across questionnaires. For each instrument, correlations
between actual or recalled data and the 1-year postoperative
scores did not differ significantly from each other (range of
the difference between correlations, 0.00 to 0.05).

The required increase in sample size to detect an impor-
tant difference when using actual vs. recalled data varied
between 8% and 31% if the planned statistical comparisons
involve a change score and between 8% and 27% if the

Fig. 2. Patients’ recalled rating of quality of life compared to actual rating

for the (a) International Knee Documentation Committee (IKDC) and (b)

Short-Form Health Survey (SF-36) Mental Component Score (MCS).
planned comparisons involve an ANCOVA. None of the
sample size estimates using recalled or actual data for
a planned ANCOVA were greater than those that would
be required for comparisons using a postscore only,
whereas half of calculations for sample size using recalled
or actual data for comparisons using change scores were
greater than those using a postscore only (Table 5).

Similarly, estimates of reduction in power when using
recalled data instead of prospective data with change scores
ranges from 3% to 11% or from 2% to 7% with ANCOVA
(Table 5). All estimates of power for comparisons using an
ANCOVA were greater than the 80% power of a planned
posttest only comparison (6% to 13% gain if using recalled
ratings and 3% to 9% gain if using actual ratings).

4. Discussion

The primary reasons surgeons undertake orthopedic pro-
cedures for chronic conditions are to improve patients’

Table 4

Agreement between actual and recalled baseline data

Questionnaire Statistic Agreement

WOMET Difference (95% CI),

P-value

1.12 (95% CI �0.63 to 2.88),

P 5 0.21

ICC 0.88 (95% CI 0.82 to 0.91)

S.E.M. 6.65 (95% CI 5.88 to 7.65)

ACL-QOL Difference (95% CI),

P-value

�3.24 (95% CI �5.43 to �1.04),

P 5 0.01

ICC 0.86 (95% CI 0.75 to 0.91)

S.E.M. 6.12 (95% CI 5.20 to 7.44)

KOOS Difference (95% CI),

P-value

�0.50 (95% CI �0.50 to 1.50),

P 5 0.33

ICC 0.93 (95% CI 0.91 to 0.95)

S.E.M. 4.77 (95% CI 4.32 to 5.33)

IKDC Difference (95% CI),

P-value

�0.03(95% CI �1.04 to 1.10),

P 5 0.96

ICC 0.92 (95% CI 0.90 to 0.94)

S.E.M. 5.11 (95% CI 4.63 to 5.70)

SF-36 PCS Difference (95% CI),

P-value

0.90 (95% CI �0.05 to 1.85),

P 5 0.06

ICC 0.81 (95% CI 0.75 to 0.86)

S.E.M. 4.50 (95% CI 4.07 to 5.03)

SF-36 MCS Difference (95% CI),

P-value

�0.43 (95% CI �1.64 to 0.79),

P 5 0.49

ICC 0.67 (95% CI 0.58 to 0.75)

S.E.M. 5.52 (95% CI 4.98 to 6.21)

Abbreviations: IKDC 5 International Knee Documentation Commit-

tee; WOMET 5 Western Ontario Meniscal Evaluation Tool; KOOS 5

Subjective Form, the Knee Injury and Osteoarthritis Outcome Score;

SF-36 5 Short-Form Health Survey; PCS 5 Physical Component Score;

and MCS 5 Mental Component Score; ICC 5 intraclass correlation coeffi-

cient and S.E.M. 5 standard error of measurement; CI 5 confidence inter-

val; ACL-QOL 5 Quality of Life Outcome Measure (Questionnaire) for

Chronic Anterior Cruciate Ligament Deficiency.

Note: The Pearson’s correlation coefficient given in Table 3 and the

ICC given in Table 4 are identical because the actual and recalled ratings

are similar and the predominant source of error is random error.
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Table 5

Assessment of the affect of using recalled ratings on sample size and power for three common methods of making statistical comparisons

Questionnaire SDa SDr rao1 rro1

Sample size estimations actual:recalled

(change in sample size)

Power estimations actual:recalled

(change in power)

Post Change ANCOVA Post Change ANCOVA

WOMET 18.3 19.5 0.53 0.52 104 98:114 (16%) 75:86 (15%) 0.80 0.82:0.76 (�6%) 0.91:0.87 (�4%)

ACL-QOL 17.5 18.1 0.40 0.39 98 118:128 (9%) 82:89 (8%) 0.80 0.72:0.69 (�4%) 0.86:0.83 (�3%)

KOOS 17.3 18.3 0.59 0.56 36 29:35 (21%) 23:27 (19%) 0.80 0.87:0.80 (�7%) 0.93:0.89 (�4%)

IKDC 17.7 18.9 0.50 0.47 59 59:72 (22%) 44:53 (19%) 0.80 0.80:0.80 (�8%) 0.90:0.84 (�6%)

SF-36 (PCS) 9.9 10.8 0.54 0.49 25 23:30 (31%) 18:22 (27%) 0.80 0.83:0.72 (�11%) 0.91:0.84 (�7%)

SF-36 (MCS) 9.2 9.7 0.50 0.50 12 12:14 (8%) 9:10 (8%) 0.80 0.80:0.77 (�3%) 0.90:0.87 (�2%)

Abbreviations: IKDC 5 International Knee Documentation Committee; WOMET 5 Western Ontario Meniscal Evaluation Tool; KOOS 5 Subjective

Form, the Knee Injury and Osteoarthritis Outcome Score; SF-36 5 Short-Form Health Survey; PCS 5 Physical Component Score; and MCS 5 Mental

Component Score; ACL-QOL 5 Quality of Life Outcome Measure (Questionnaire) for Chronic Anterior Cruciate Ligament Deficiency.

Note: SDa 5 standard deviation of actual baseline data, SDr 5 standard deviation of recalled baseline data, rao1 5 Pearson’s correlation coefficient of

actual baseline ratings (day of surgery) to posttest (1-year postoperative), rro1 5 Pearson’s correlation coefficient of recalled baseline ratings (recall) to post-

test (1-year postoperative). For all calculations, probability of type I error 5 0.05, probability of type II error 5 0.20. An important difference was calculated

as 20% of the mean preoperative rating for each instrument [19].
quality of life and functional status. Thus, patient-rated
quality of life and functional assessments are often used
as the primary measure of a treatment’s impact. Currently,
the perceived necessity to measure quality of life and func-
tional status prior to surgery, when potentially only a small
proportion of patients will prove eligible for participation in
a particular trial often introduces large inefficiencies in data
collection (unnecessary patient burden and use of research
resources to support research staff to collect data). The re-
sults of this study suggest that one can reasonably substitute
retrospective recalled data for preoperative baseline data
thus avoiding these inefficiencies.

This study supports the use of retrospective baseline self-
ratings of health status in this population for explanatory
purposes; exploring relationships between variables in a
sample with the goal of generalizing to a population. In
our regression analysis (assessment of predictive validity),
we present both population (group) and individual prediction
lines (Fig. 2). When trying to predict the preoperative health
status on an individual patient basis using retrospective
recalled ratings from that individual, it is not possible to
predict with any certainty the magnitude or even the direc-
tion of the discrepancy in recall is (has the individual over-
or underestimated his or her actual status and by how
much?). This phenomenon is not unique to retrospective data
collection but is a concern whenever predictions are made
for individuals using population data.

This study shows that patients undergoing ACL recon-
struction and/or arthroscopy can accurately recall their pre-
operative disease-specific quality of life, general health,
and functional status at 2 weeks after surgery. Other studies
that have assessed patients’ ability to recall pain, functional
status, and general health have had mixed results [20e38]
although differences between studies in their design may
help to explain these inconsistencies. For example, some
studies asked patients to recall specific experiences (e.g.,
worst pain, least pain) [20,22,23,26,28,38], whereas others
asked patients to recall their average experience (e.g.,
average pain over the past week) [29,31]. Patients were un-
able to accurately recall specific experiences but showed
good recall of average experiences. In our study, all ques-
tions on all instruments were worded so that patients indi-
cated their average experience over the past 2 weeks for
prospective ratings and their average experience during
the 2 weeks prior to surgery for the recall task.

Duration of time between actual and recalled ratings
may provide another explanation for the inconsistency in
results between studies. Studies that asked patients to recall
over a longer timeframe (2 months to 10 years)
[21,23,25,26,28,37,38] found that patients could not recall
their pretreatment status accurately, whereas studies that
asked patients to recall over a shorter timeframe (1 day to
2 weeks) [24,29,31,33] found that patients could provide
accurate ratings of pain and function. In our study, patients
were asked to recall preoperative quality of life, general
health, and functional status at an average of 2 weeks fol-
lowing surgery. Our finding that patients can accurately re-
call their preoperative quality of life is consistent with other
studies using a similar timeframe for recall.

Our purpose in investigating patients’ ability to recall pre-
operative status differs from the majority of studies reported
in the literature that assess ability to recall. Our objective
was to determine whether, in a prospective randomized trial,
we could plan a priori to collect recalled pretreatment quality
of life, general health, and functional status with reasonable
accuracy to improve the efficiency of data collection. The
objective of the majority of studies we reviewed was to
determine the accuracy of patient’s ability to recall for
conducting retrospective unplanned studies.

There are three important differences between these
objectives. The first is that by planning in advance to use
recalled baseline data, we can plan to collect these data
within a relatively short time interval following treatment.
Secondly, when planning a randomized trial, we can ensure
that the task of recollection occurs prior to potential post-
treatment differences between groups in current health or
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functional status (i.e., the benefits or harms associated with
treatment are realized) that have been shown to cause devi-
ations in recall (i.e., over- or underestimates actual status)
[1]. Thirdly, randomization should ensure that differences
in ability to recall between patients will be equally distrib-
uted between groups, essentially removing the influence of
these differences on the estimate of treatment effect.

In addition to our results supporting the ability of patients’
to accurately recall preoperative health status, we also
presented data indicating the effect on power and sample size
estimates if one were to use recalled data in place of prospec-
tively collected baseline data. Intuitively, we expect a greater
degree of error when asking patients to recall a prior state,
thus increasing the within-subject error, which will contrib-
ute to a greater overall error (variance). Because variance
is directly related to the estimate of sample size, and in-
versely related to power, greater variance will lead to a larger
estimated of sample size and a reduction in power (or
increase in type II error rate). In fact, our results do demon-
strate that recalled data do have greater associated variances,
a finding that was consistent across questionnaires.

What implications for sample size follow from this in-
creased variance? Several authors have discussed the ineffi-
ciencies of using postonly scores compared to change scores
when making comparisons between independent groups
when the magnitude of the correlation between pretest and
final ratings is greater than 0.5 [39e41]. This criterion (cor-
relation of O0.5 between preintervention and postinterven-
tion scores) was not met by three of the questionnaires and
was barely met by the remaining questionnaires leading us
to believe that inefficiencies in statistical comparisons
(increased probability of type II error) in orthopedic surgical
trials may exist if investigators use change scores. Further,
a large body of literature exists to support the use of baseline
measurements as a covariate in an ANCOVA, because this
type of analysis takes into consideration the between-subject
variations in baseline measurements, thus making its toler-
ance of small associations between pretest and posttest data
much greater [39e45]. From the results of this study (Table
5), in comparing the expected power across statistical
methods for between-group comparisons, use of ANCOVA
provides considerable advantage. Further, if researchers
plan to use recalled data as their pretest measurement for
a planned comparison between groups using an ANCOVA
but do not have sufficient pilot data to estimate the increase
in variance or the magnitude of the association between pre-
test and posttest, they can generate a conservative estimate
of sample size by using calculations for sample size meant
for postonly comparisons. Thus, if the optimal statistical
method for making comparisons between groups in a ran-
domized trial (ANCOVA) is used, minimal losses in power
(!10%) can be expected if using recalled preoperative data.

One further issue relevant to interpreting our results is
the opposing opinions of implicit theorists [1] and response
shift theorists. Implicit theorists believe that recalling a pre-
vious state is difficult without other contextual features
with which to associate the memory [1,3]. Without such
a reference point people begin their ‘‘recollection’’ by ask-
ing themselves how they are currently, followed by asking
themselves how they think things have changed, and then
infer what their initial state must have been like [1]. The
difference between actual and a recalled preoperative rat-
ings is thought to be a reflection of the error in this process
[1]. For implicit theorists, our results suggest that surgery
is, at least for the subsequent 2 weeks, a sufficiently vivid
event that it allows people to accurately recall their presur-
gical status [3].

Response shift theorists [46e48] argue that as a result of
their changing status patients may change their internal stan-
dard of measurement, whereby ‘most of the time’ when
thinking of pain, for example, means something different
than it did previously based on more recent experiences
(scale recalibration). Further, patients’ values may change
over time so that aspects of quality of life, such as physical
health, social health, and psychological health, for example,
change in the order of their importance. Finally, patients
may redefine the target construct (e.g., quality of life) so that
how they define quality of life changes (scale reconceptual-
ization). Response shift theorists claim that differences
between the actual and recalled preoperative ratings (or the
thentest) represent a response shift and that the thentest or re-
called rating is the only valid measure of preoperative status
because it is rated using the same metric as the postoperative
or final outcome rating. For response shift theorists, our data
provide an example of a context in which response shift does
not occur, at least to an appreciable degree.

Strengths of this study include its size (approximately
400 patients), its design (randomized, multisurgeon, multi-
center clinical trial), the robustness of the results (patients’
ability to recall was consistent across questionnaire types,
including a generic health measure and knee- and
disease-specific questionnaires, with differing forms of
response options including Likert-type scales, yes/no, or
visual analogue scale), and the diversity of the patient pop-
ulation. Specifically, our sample of patients included a broad
spectrum of surgical procedures of the knee including ACL
reconstruction, meniscal repair, and meniscectomy to de-
bridement of articular cartilage for mild to severe osteoar-
thritis. In addition, our sample demonstrated a wide range
in patient ages (from 13 to 78 years), levels of experience
with prior knee surgery (0 to 8 previous surgeries), and
acute vs. chronic injuries (time from injury to surgery
ranged from 3 days to 3 years and 42 patients with gradual
onset (and no specific injury)).

5. Conclusion

Patients undergoing knee surgery can accurately recall
their preoperative quality of life, general health, and func-
tional status at 2 weeks postoperative. The results suggest
that investigators can improve the efficiency of data collec-
tion for randomized clinical trials in this patient population,
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with minimal loss of statistical power, by obtaining retro-
spective ratings of preoperative function.
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