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Abstract

We investigated patients’ ability to accurately recall their preoperative quality of life 

following hip replacement surgery.

We randomized consecutive patients aged 55 years or older into two groups. At each 

assessment patients completed self-report questionnaires (group 1: 4-weeks 

preoperatively, day-of-surgery, 6-weeks and 3-months postoperatively, group 2: 6- 

weeks and 3 months postoperatively). At 6 weeks postoperatively, patients completed 

questionnaires based on their recollection of preoperative health status.

174 patients (mean age 71 years) participated. Agreement between actual and recalled 

data was excellent for disease-specific questionnaires (ICC range 0.86 to 0.88), and 

moderate for the generic health measures (ICC range 0.48 to 0.60). The use of recalled 

ratings had minimal effects on power and sample size.

Patients undergoing total hip arthroplasty can recall their preoperative health status at 6 

weeks postoperatively with sufficient accuracy, allowing investigators to improve the 

efficiency of data collection in this population, with minimal expected loss of statistical 

power.

Keywords'. Recall, baseline data collection, elderly population, total hip arthroplasty. 
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Chapter 1: Introduction

Arthritis is one of Canada’s most common chronic conditions and is a leading cause of 

pain, physical disability, reduced quality of life, and use of health care services1. 

Approximately 10% of the adult population suffers from osteoarthritis (OA)f. There were 

approximately 28,045 hip replacements performed in Canada in 2006, representing a 10 

year increase of 62%, and a 12% increase compared to 20052. The majority of hip 

replacements were among patients aged 65 years and older, with the mean age being 67.5 

years2. Joint replacement surgery is a highly cost-effective procedure which improves the 

quality of life and functional status of patients suffering from chronic osteoarthritis1.

Patient self-ratings of quality of life, general health, and functional status are considered 

one of the preferred methods of evaluating the effects of orthopaedic surgical 

interventions. In conducting clinical triais, researchers often measure a patient’s baseline 

health status to demonstrate similarities between two groups prior to surgery and to 

control for any differences at baseline in the analysis of outcome data, increasing the 

power to demonstrate important between-group differences.

The process of baseline data collection however, can be difficult (usually means an 

additional visit for patients or coordination with preadmission staff), costly and time 

consuming, and frequently a substantial proportion of patients who appear to meet the 

study eligibility criteria prior to surgery prove to be ineligible following surgical 

examination. If patients can accurately recall their preoperative quality of life following 

surgery, than it seems reasonable to substitute recalled ratings of baseline health status for 
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prospectively collected baseline ratings, which would contribute to a more efficient use 

of research staff resources, and greatly decrease patient burden, as only those patients 

found eligible for study participation would complete baseline assessments.

In a previous study by Bryant et al3, patients undergoing knee arthroscopy with or 

without ACL reconstruction were able to accurately recall their preoperative health status 

two weeks after surgery. The mean age of these patients was 40 years; it is not clear 

whether or not these results can be generalized to an elderly population. It is possible 

that hip arthroplasty patients differ from knee arthroscopy patients in their ability to 

recall. Further, recall assessments done at six weeks following surgery (the usual time 

that hip arthroplasty patients return to their surgeon for their first postoperative visit), 

may be less accurate than recall assessments collected two weeks postoperatively.

The purpose of the present study was to determine whether patients aged 55 years or 

older, undergoing total hip arthroplasty could accurately recall their preoperative quality 

of life, general health, and functional status at their first postoperative visit.
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Chapter 2: Literature Review

2.1 Osteoarthritis of the hip

Osteoarthritis (OA) is currently the most common type of arthritis, affecting 

approximately 10% of Canadian adults1. OA results from the deterioration of cartilage in 

the joint resulting in pain, stiffness and instability (Figure 1). The patient experiences 

progressively worsening pain and loss of range of motion. Non-operative treatments may 

include anti-inflammatory pain medications, nutritional supplements, activity 

modification, weight loss, physical therapy, or walking aids. If these methods fail to 

provide relief for the patient, then surgery may be considered. The decision to perform a 

total hip arthroplasty depends on the diagnosis and severity of arthritis, as well as several 

characteristics of the patient including; age, activity level, occupation, medical health, 

and expectations .

Rough bone

'√ Bone spurs

Smooth "AA

weight
bearing 
surfaces

Irregular" 
weight
bearing 
surfaces

Smooth 
cartilage

Worn 
cartilage

Narrowed 
joint space

, 5Figure 1. Comparison of a healthy hip (left) to an osteoarthritic hip (right)
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2.2 Total Hip Arthroplasty

Joint replacement surgery is a highly cost-effective procedure for the treatment of 

advanced osteoarthritis1. A total hip arthroplasty replaces the diseased and painful joint 

surfaces of the hip with metal and plastic components called a prosthesis. The prosthesis 

consists of a socket with a plastic liner (replaces natural hip socket), ball (replaces the 

head of the femur), and stem (inserted into the bone for stability). The procedure is 

performed through an incision over the side of the hip. First, the end of the femur is cut 

and replaced with the new ball and stem component. Then, the new socket is inserted in 

place of the damaged surface and finally the metal ball and socket are joined, allowing 

for smooth, nearly frictionless motion6.

The prosthetic hip joint is not as strong or durable as a natural, healthy joint. Synovial 

fluid helps to lubricate the implants similar to the lubrication of bones and cartilage in a 

natural hip; however the prosthetic components can still wear or loosen over time. All 

patients who have had a total hip replacement may need to have a revision at some point, 

although the length of time that the prosthesis will last varies among patients. Many 

factors, such as the patient's physical condition, activity level, and body weight also play 

a role.

A revision hip replacement is a much more complex and costly procedure. Difficulties 

may arise with the removal of the old prosthesis, as well as with the quality of the 

existing bone in order to secure the new prosthesis into place. Other complications can 

also occur as patients tend to be much older when they require a revision and are 

therefore less tolerant of extensive surgical procedures7.
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Following a total hip arthroplasty, patient self-ratings of quality of life, general health, 

and functional status are often considered the preferred method of measuring treatment 

effects. Clinical researchers often collect preoperative baseline measurements to 

demonstrate similarities between study groups before treatment begins and also to allow 

for a more powerful statistical comparison of the treatment effect between groups, by 

adjusting for any differences that were present before treatment began. If the 

investigators do not have prospective preoperative data, such as in unplanned 

retrospective study designs, they may rely instead on the patient’s recalled rating of their 

preoperative status. Based on the available literature, it is not clear whether quality-of- 

life data collected retrospectively accurately represents a patient’s actual baseline status 

collected preoperatively.

2.5 Recall and Retrospective Data Collection

There have been many studies investigating the accuracy of retrospective recalled ratings 

of health status, however the results are conflicting. Some researchers claim that patients 

can accurately recall3’8-14 whereas other studies claim that recalled ratings are highly 

inaccurate and should not be substituted for prospective health assessments15’26. There are 

two conflicting theories that address the validity of retrospective assessments of 

subjective outcome measures, the response shift theory ’ and the implicit theory of 

change29.

2.4 Response Shift Theory

The response shift theory is described as changes in an individual’s health status that may 

produce behavioural, cognitive and affective changes, which have the potential to alter an 
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individual’s standards, values or conceptualization of health related quality of life 

(HRQL). This response shift will consequently influence the patient’s perceived quality 

of life27’28.

Response shift theorists argue that patients may change their internal standard of 

measurement (scale recalibration) as a result of their changing health status. 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 that construct changes (scale reconceptualization)27. This theory has 

been used to explain why a patient suffering from a chronic illness may maintain a 

relatively consistent self-perceived quality of life despite obvious changes in objective or 

clinical measures of health. Simply put, when a patient is asked to recall a previous 

health state, they are using their current perceptions about health and it’s meaning to rate 

their previous health state. If their perceptions of health have changed, then it may not be 

that their recall is inaccurate but rather that the metric from which they are referencing 

has changed .

The response shift theory assumes that the same internal standard of measurement is 

being used by the patient when making both the recalled assessment and the current 

health rating. As both measurements are collected at the same point in time, the 

retrospective assessment is assumed to be a more valid measurement of a prior health 

state than the actual pretreatment rating, since the patient’s perception of health and the 

metric of measurement has changed since the initial prospective rating30. Response shift 
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theorists claim that differences between the actual and recalled preoperative ratings 

represent evidence of a response shift .

2.5 Implicit Theory

The implicit theory of memory, initially described by Michael Ross , states that people 

are aware of the stability of their health status as well as any conditions which might 

produce a change in their health, such as an intervention or surgery. The implicit theory 

argues that in order to recall a previous health state the patient must first consider their 

present state and work backwards, inferring what their initial state must have been .

Implicit theorists believe that recalling a previous state is difficult without other 

contextual features to associate with the memory29’31. Without such a reference point 

people begin their recollection by asking 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 like29. The difference between an actual and a recalled preoperative 

rating is thought to be a reflection of the error in this process .

For example, one of the most common findings in the literature suggests that patients 

whose health status has improved, or is perceived to have improved following an 

intervention, recall their prior status as worse than they had previously rated

26.32 . It is thought that the patient uses their current health status as a reference point, and 

if they feel that the intervention was effective, they consider their current health and rate 

their pretreatment health status as worse than their current state .
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If the patient believes that no change has occurred they may assume that their current 

health status is the same as their previous health state. This may produce accurate recall 

in instances where in fact there has been no change. If however, gradual change has 

occurred so that the patient is unaware of the change, inaccurate ratings are expected. 

For example, these patients may be inclined to overestimate their prior health status, 

whereas those who have gradually gotten worse may rate their prior status as lower than 

it actually was29.

This trend has also been described by some authors using the cognitive dissonance 

theory, which suggests that patients who have received an intervention are likely to 

overstate the benefits of that treatment, especially if the event was stressful, such as 

surgery33. For example, in a study by Mancuso et al.,25 104 osteoarthritic patients 

completed the Hip Rating Questionnaire before undergoing total hip replacement, and 

were then asked to provide recalled ratings of preoperative status using the same 

questionnaire at a mean of 2.5 years following surgery. There was poor to fair agreement 

between prospective and retrospective ratings, with 50% of patients recalling more pain, 

and 31% recalling worse function than was reported preoperatively.

Although both the response shift theory and the implicit theory consider a patient’s 

ability to recall a previous health state, they each arrive at a different conclusion. 

Response shift theorists consider the retrospective judgment of a health state as the more 

valid assessment as the patient derives this judgment from additional information which 

was not available at the time of the initial prospective evaluation. The implicit theorist 

argues that the prospective assessment is more valid, as the retrospective test is based on 
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a comparison of present status to an inferred previous health state, which cannot be 

externally validated30.

2.6 Other factors that affect recall

There are several other factors that may affect patients’ ability to accurately recall 

preoperative quality of life, general health and functional status postoperatively including 

the patient’s health at the time of the recall task, the nature of the patient’s condition 

(acute versus chronic), the type of outcome being measured, the length of time between 

actual and recall ratings, the patient’s age and surgical effects.

2.6.1 Health status at the time of recall

The patient’s mental health at the time of recall has been shown to predict the accuracy of 

retrospective assessments. Specifically, patients in poor mental health show a decreased 

ability to recall compared to patients in good mental health21’24,34^36. Similarly depression 

tends to impair recall ability, and has been described by the mood congruency effect, 

which suggests that the depressed patient is biased towards recalling events that are 

consistent with the depressed mood31. Kent35 also examined the role of mood and 

emotional state in the memory of pain among dental patients. The study compared ability 

to recall pain between two groups of patients, a high anxiety and a low anxiety group. He 

found that the patients in the high anxiety group overestimated their recalled level of 

pain, whereas the low anxiety group had a much higher agreement between actual and 

recalled pain ratings (r=0.79).
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Similarly, it has also been suggested that pain state at the time of recall affects the 

patient’s retrospective assessment of pain ' ' . Eich et al. investigated the influence of 

current pain state on the accuracy of recall of pain intensity. Among patients with 

chronic headaches who recorded their pain levels in a diary, it was found that the recalled 

ratings were directly related to the patient’s present pain intensity. Recalled assessments 

made at higher pain levels were significantly greater than those actually obtained at 

baseline, and the reverse was observed when ratings made during the lowest pain level 

were examined, with lower actual pain levels being recorded at baseline .

2.6.2 Acute versus Chronic Health States

Another common finding among studies is that patients with acute health states can 

accurately recall prior pain and function8,9,12’34. For example, Singer found that recalled 

assessments of acute painful events one and seven days later were similar and highly 

correlated with initial assessments using two verbal numeric scales8. On the other hand, 

patients who suffer with chronic health conditions have been shown to provide inaccurate 

recalled ratings of prior states, tending to overestimate previous pain15,16,19,24,25,37,38. For 

example, Lingard et al.24 collected recall data for 770 patients, three months after total 

knee arthroplasty. They found only poor to moderate agreement between actual and 

recalled ratings, with 31% of patients recalling significantly more pain than they had 

reported preoperatιvely .

It may be that memory for an acute situation differs from memory for more chronic 

conditions due to the sudden and unexpected nature of the event, making it distinct and 

easier to recall31. Similarly, patients who have undergone an intervention, such as surgery 
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or therapy, may be able to more accurately recall pre-treatment health, as the intervention 

itself may serve as a sufficiently significant event to provide a reference point from which 

to draw accurate recollections of health before the intervention3. Patients suffering from 

chronic conditions may have more difficulty recalling a previous state from several 

weeks or months earlier if there is no significant event such as an intervention to 

associate with .

2.6.3 General versus Specific Health States

It is also thought that accuracy of recall is affected by the health construct that is being 

measured8’18’22’23’25’32. Specifically, a patient may be able to remember concrete 

dimensions such as pain more accurately than abstract constructs such as general health 

as measured by an SF-36 for example23. In a study of 200 patients with rheumatoid 

arthritis, retrospective assessments of pain and global health were collected 2 weeks 

following treatment with a local corticosteroid injection22. It was found that recall bias 

was larger for the global health assessments, and that assessments of actual and 

retrospective global health were less strongly correlated than recalled and actual 

measures of pain22.

2.6.4 Length of Time between Assessments

Another important factor in the accuracy of recalled ratings may be the amount of time 

passed between the actual and the retrospective assessments. Studies in which the time 

interval between actual and recalled reports is relatively short (2 weeks or less) 

demonstrate that patients can provide an accurate recall of prior health states’’’’’’ . 
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For example, Bryant et al.3 found that patients undergoing knee surgery provided 

accurate ratings of preoperative quality of life and function 2 weeks after surgery.

On the other hand, studies in which the time interval between actual and recalled ratings 

is longer (greater than 3 months) show that patients cannot provide an accurate rating of 

preoperative status through recall This finding was demonstrated in the 

study by Mancuso et al.25 that tested patients recall ability of preoperative status 

following total hip arthroplasty. At an average of 2.5 years after surgery patients were 

found to have poor recall of pain, function, and impact on health. They tended to recall 

more pain and worse function than what was rated by them prior to surgery.

One possible explanation for these findings was given by Bryant et al.3 who suggested 

that during the immediate post-operative period patients may attribute any current pain 

and disability to the effects of surgery, assuming that their current health status is 

temporary. In this setting, patients would not use their current state as a reference point 

from which to judge their previous state, as suggested by the implicit theory of memory, 

they would instead need to draw from other sources to arrive at a rating of their previous 

health state. It is possible that patients who have not yet reached their expected 

rehabilitated state following an intervention may be able to recall their prior health more 

accurately than if pain and discomfort associated with surgery has already subsided3.
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2.6.5 Age

Some studies have shown that older patients have less agreement between actual and
1/A454 A 

recalled ratings compared to younger patients ' ' . In the study by Lingard et al. for 

example, patients with a mean age of 70 years (range 38 - 90 years) were asked to recall 

their preoperative status following total knee arthroplasty. Results showed that those 

patients aged 75 years or older had significantly poorer recall of both pain and function, 

compared to the younger patients.

2.6.6 Surgical Effects on Recall

Some authors have suggested that aspects of the surgery itself may have cognitive effects 

on the patient, such as memory loss, which may hinder a patient’s ability to recall 

preoperative health status. This includes factors such as the type of anaesthetic used 

(general vs. spinal), the length of time of the surgical procedure, and total blood loss 

during surgery.

The negative cognitive effects of surgery have been referred to as post-operative 

cognitive dysfunction (POCD) which is defined as problems with memory, learning and 

the ability to concentrate after surgery39. This condition has been extensively studied 

among elderly patients, but until recently the majority of studies focused on cardiac 

surgery patients. Previous studies have suggested that symptoms may persist in some 

patients for months or years following surgery40, however the prevalence, causes, risk 

factors, and consequences of long-term postoperative cognitive dysfunction after non

cardiac surgery are unknown.
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The International Study of Post-Operative Cognitive Dysfunction (ISPOCD1)39 was the 

first large multicentre study to investigate the occurrence of long-term postoperative 

cognitive dysfunction in elderly patients after major non-cardiac surgery. The study 

involved 1,218 patients aged at least 60 years undergoing abdominal or orthopaedic 

surgery. Patients completed neuropsychological tests before surgery and 1 week and 3 

months after surgery. POCD was present in 266 patients (25.8%) 1 week after surgery 

and in 94 patients (9.9%) 3 months after surgery. It was concluded that the risk of long

term postoperative cognitive decline in the elderly increases with age. Duration of 

anaesthesia, education level, subsequent operations, postoperative infections, and 

respiratory complications were also risk factors for early, short term postoperative 

cognitive dysfunction, but only age was a risk factor for long term postoperative 

cognitive dysfunction39.

Several authors have also studied the effect of anaesthetic type on cognitive functioning 

following surgery41'44. Maurer et al.44 found that patients who received a general 

anaesthetic had more complications than those who received spinal anaesthesia. The 

study compared blood loss, operative time, and rate of complications in 606 patients 

undergoing primary total hip arthroplasty with either spinal or general anesthesia. 

Patients were followed for 2 years after surgery. Compared with patients receiving a 

general anaesthetic, the patients who received spinal anaesthesia showed mean reductions 

in operative time, blood loss, intraoperative transfusion requirements, and had higher 

hemoglobin levels, all factors which have been shown to reduce the risk of post operative 

cognitive dysfunction39.
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Other studies however, have found no significant differences in the incidence of long 

term cognitive dysfunction when comparing general versus regional anaesthesia in 

elderly patients41^43. For example, Rasmussen et al.42 randomly allocated patients aged 

60 years and older undergoing major non-cardiac surgery to receive either general or 

regional anaesthesia. Cognitive function was assessed preoperatively, and at 1 week and 

3 months postoperatively. Although the incidence of POCD at 1 week postoperative was 

significantly greater in patients who had received general anaesthesia, at 3 months after 

surgery no significant difference was found in the incidence of cognitive dysfunction 

between the two groups .
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Chapter 3: Study Objectives

Our first objective was to determine the reliability and the validity of recalled ratings. 

We assumed that, if valid, recalled ratings collected six-weeks postoperatively would 

accurately predict ratings provided on the day of surgery. Second, we assumed that both 

the day of surgery and six-week recalled assessments were measuring the same construct 

and would therefore have high agreement or reliability. Finally, we wished to determine 

the amount of error in the recall ratings, including both the total variance (between and 

within-subject variability and random error), as well as individual measurement error.

In anticipation of criticism that might suggest that agreement statistics may be falsely 

inflated because patients in group 1 have two exposures to the questionnaires prior to 

being asked to recall, our second objective was to determine whether there was a 

significant difference in the mean scores and variances of data collected six weeks 

postoperatively between Group 1 and Group 2 participants. We assumed that because 

patients were randomized to groups, their average ratings should be similar.

Generally in a test re-test situation, patients with a stable disease are asked to complete 

self-assessments on two separate occasions, and differences in scores between the two 

occasions is usually attributed to random error, but may actually consist of both random 

error and any true change in health status. Since one of the assessments in our study took 

place on the day of surgery, we hypothesized that a third source of error might arise from 

anxiety or nervousness on the day of surgery. If accurate recall is possible then random 
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error will be the only source of error suggesting that agreement between recalled and 

actual ratings should be higher than that observed in a test re-test situation. Therefore, 

our third objective was to calculate the agreement between ratings from the day of 

surgery and 4 week preoperative data and compare them to the agreement between the 

day of surgery and recall data (Group 1).

Finally, for many investigators, the purpose of collecting baseline data is to use the data 

as a covariate when testing for significant differences between groups. In order for a 

covariate to contribute to a reduction of the unknown variance, it must have a correlation 

to the outcome of interest greater than 0. Therefore, the next set of objectives was to 

determine the correlation between prospectively collected baseline data and 3 month 

post-operative data. If the correlation is not greater than 0, then collection of baseline 

data is not necessary for this population. Ifit is greater than 0, our final objective was to 

compare the correlation between actual baseline and postoperative data to the correlation 

between retrospective baseline data and postoperative data and to assess the efficiency of 

using retrospective data by analyzing its effect on sample size and power.
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Chapter 4: Methods

4.1 Study Design

This prospective, randomized clinical trial was conducted at London Health Sciences 

Centre with five orthopedic surgeons participating in patient recruitment. Patients who 

were scheduled for a total hip arthroplasty were contacted at least 4 weeks prior to 

surgery to determine their willingness to participate in the study. Consenting patients 

were randomly allocated into one of two groups. Group 1 underwent assessment at four 

weeks preoperatively, on the day of surgery, and at six weeks and three months 

postoperatively. Participants allocated to Group 2 underwent assessment at six weeks 

and at three months postoperatively. At each assessment patients were asked to complete 

several self-report questionnaires including disease-specific quality of life, general health, 

and functional status (Figure 2).

At six weeks postoperative, patients in both groups were provided with two sets of 

questionnaires. For the first set of questionnaires, the patient was asked to recall their 

quality of life, general health, and function during the period four weeks prior to surgery 

and to complete the questionnaires according to that recall. After completion of the 

recalled version, the patient was then asked to assess their current quality of life, general 

health, and functional status over the past 2 weeks. Six weeks was selected because it 

reflects the usual timeframe that a patient returns for their first postoperative visit and 

therefore represents a time that would be the least burdensome for patients and research 

staff to complete baseline assessments should recall be shown to be sufficiently accurate. 
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Finally, at three months postoperative, each patient completed the questionnaires to 

assess current quality of life and health status during the past 2 weeks (Figure 2).

In anticipation of the possibility that patients who completed the questionnaires on 

previous visits would actually remember their previous responses (producing agreement 

statistics between actual and recalled ratings that were falsely inflated), we randomly 

assigned patients into one of two groups; one group that would provide ratings before 

being asked to recall and one group that would not. Since patients were randomly 

assigned to groups, participants in group 1 and group 2 were assumed to be similar and 

therefore should have similar recall ratings. There are two possible outcomes that we may 

observe if experience with the questionnaires influences patients’ ability to recall 

(presumably improving recall ability): 1) a systematic difference between groups for the 

recall ratings only (i.e. the systematic difference will not be present in the other 

postoperative ratings), or 2) a greater variability between patients within group 1 for 

recalled ratings which may be evidenced by heterogeneous variances between groups.

4.2 Eligibility Criteria

Patients included in the study were aged 55 years or older, and undergoing either primary 

or revision hip replacement surgery for the treatment of osteoarthritis. Participants 

currently enrolled in clinical triais using similar questionnaires were excluded to decrease 

any learning effect. We also excluded patients undergoing minor procedures such as 

removal of hardware, or those with rare diseases or conditions. Patients with no fixed 

address, those with a major psychiatric illness, those who were cognitively impaired, and 

those unable to speak or understand English were also excluded.
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Randomization was stratified by surgeon and the type of surgery being performed 

(primary or revision) to balance potential prognostic characteristics between groups. The 

randomization sequence was constructed using a computer algorithm with permuted 

block sizes of three and six. To ensure adequate concealment of allocation, the study 

coordinator established patient eligibility and obtained verbal consent prior to 

randomization.

4.3 Outcome Measures

Questionnaires included the Lower Extremity Functional Scale (LEFS), the Western 

Ontario and McMaster Universities Osteoarthritis index (WOMAC), The Oxford Hip 

Score, the Short-Form Health Survey (SF-12), and the Feeling Thermometer.

The LEFS45,46 is a 20-item, region-specific quality-of-life questionnaire for patients with 

lower limb pathologies. Each item has five response options, ranging from 0 to 4, with 0 

representing extreme difficulty or inability to perform the activity, and 4 representing no 

difficulty in performing the activity. Each question has a maximum score of 4, with a 

higher score indicating a greater functional level. A change in score of at least 9 points is 

considered a clinically important difference. The LEFS has face validity, and has 

demonstrated construct validity, reliability, and responsiveness45,46.

The WOMAC47"49 is a 24-item, disease-specific questionnaire. The index consists of 24 

questions, divided into three domains: pain, stiffness, and difficulty with physical 

function. Individual questions are assigned a score between 0 points (no pain, stiffness, 

or difficulty with physical functions) and 4 points (extreme pain, stiffness, or difficulty 

with physical functions). Domains are equally weighted and reported as sums, with a 
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higher number indicating a greater burden of osteoarthritis. The WOMAC is extensively 

used and has been shown to be a valid, reliable instrument that is sensitive to change47"49.

The Oxford Hip Score50'52 is a 12-item, disease-specific quality-of-life questionnaire for 

patients undergoing total hip replacements, designed specifically to capture joint 

arthroplasty outcomes. The total score is summed from the 12 responses to the questions 

which address joint pain, function, and mobility. Scores for each item range from one to 

five with a higher score indicating a poorer health state. This instrument has face validity 

and has demonstrated construct validity, reliability, and is sensitive to change50'52.

The SF-1253 is a 12-item generic health instrument that evaluates eight domains including 

restrictions or limitations on physical and social activities, normal activities and 

responsibilities of daily living, pain, mental health and well-being, and perceptions of 

health. The SF-12 has been extensively used, and has been shown to be valid, reliable, 

and responsive in a wide variety of populations and contexts including patients with 

orthopedic conditions53.

The Feeling Thermometer54'56 is a visual analogue scale presented in the form of a 

thermometer with 100 intervals, in which the best state is full health (equal to a score of 

100) and the worst state is death (a score of 0). This instrument has face validity, and has 

demonstrated construct validity, reliability, and has also shown responsiveness to 

change54'56.

All questionnaires were transformed to a 100 point scale to ease in comparison across 

scores. At each assessment, the patients were asked to consider their quality of life, 
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health, and functional status during the past four weeks. For the recall assessment, we 

asked patients to consider their health status during the four weeks prior to their surgery, 

and respond to the questionnaires based on that recall. Therefore we considered the 

ratings provided on the day of surgery to be the gold or criterion standard of patients’ 

preoperative health, and thus recalled ratings collected 6 weeks postoperatively should 

accurately predict ratings provided on the day of surgery. It was also assumed that both 

time points measure the same construct and would therefore have high agreement or 

reliability.

4.4 Sample Size

To provide estimates of agreement between the recalled and actual data, the appropriate 

calculation to determine sample size requirement is one that allows us to estimate a 

parameter (0.85) with a pre-specified level of precision, with a 95% confidence interval 

no wider than 0.10. Using sample size calculations for estimating a parameter , we 

needed 111 participants in Group 1. To ensure adequate power (80%) for a between- 

group comparison of the recalled and current ratings between Group 1 and Group 2 to 

assess the similarities between groups addressing our second objective, we required 

approximately 50 patients per group, given a Type 1 error rate of 0.05. Thus, we 

randomized patients using a 2:1 randomization schedule (Group 1: Group 2).

4.5 Statistical Analysis

In keeping with our first objective, to determine the validity of the recalled ratings, we 

performed a linear regression to determine the ability of patients’ recalled data to predict 

the day of surgery ratings for each of the questionnaires. We then constructed scatterplots
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of the data with 95% prediction lines to explore the variability (between- and within- 

subject) and agreement between the two ratings at the group and individual levels.

To determine the reliability, we conducted a repeated measures analysis of variance 

(ANOVA) to determine whether there were any significant systematic differences 

between the day of surgery and the recall ratings. To estimate the magnitude of the 

association between recalled and actual preoperative data, an intraclass correlation 

coefficient (ICC) (two-way mixed model with measures of absolute agreement) for each 

instrument and its 95% confidence interval was constructed using the mean square values 

of between-subjects (patients), within-subjects (time), and error from the ANOVA. The 

ICC provides information about the total variance (between and within-subject variability 

and random error), whereas the standard error of measurement (S.E.M.) expresses 

individual measurement error only, without the influence of variance among patients . 

Therefore we also calculated the S.E.M. and its 95% confidence intervals from the 

ANOVA (square root of the mean square error).

In keeping with our second objective, we compared the recalled ratings between 

participants in group 1 and group 2 using independent samples t-tests to determine 

whether the two prior exposures to the questionnaires of participants in group 1 (four 

week preoperative and day of surgery) had an influence on their recalled ratings. We 

assumed that because patients were randomized into groups, participants in both groups 

would be similar with respect to their baseline health status and that if accurate recall was 

possible, the scores for the recalled data would also be similar between groups. Further, 

to determine if there were any significant differences between the variances of ratings 
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between groups, we used Levene’s Test for equality of variances59,60 where a significant 

test (p<0.05) indicated unequal variances.

In keeping with our third objective, to determine the test-retest reliability of patient 

ratings provided at the preadmission appointment and on the day of surgery, we 

constructed an intraclass correlation coefficient (ICC) (two-way mixed model with 

measures of consistency) for each instrument, as well as scatterplots with 95% group and 

individual level prediction intervals.

In keeping with our final objective, to explore the efficiency of using recalled data in 

place of the prospectively collected baseline data, the effect on power and sample size 

estimates were determined for each of the questionnaires. This was done according to 

three common methods of making statistical comparisons between groups: 1) a t-test of 

the posttest score only, 2) a t-test of the change score (pretest-posttest), and 3) an analysis 

of covariance (ANCOVA), with actual or recalled pretest scores used as the covariate. 

For all calculations, the probability of type I error was maintained at 0.05, and the 

probability of type II error at 0.20. A difference of 20% of the mean preoperative score 

was considered an important difference.
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Chapter 5: Results

5.1 Patient Characteristics

We assessed the eligibility of 221 consecutive patients who were scheduled for either a 

primary or revision total hip arthroplasty, of which 39 did not participate. Nineteen 

patients refused consent, 4 were non-English speaking, 6 patients were having ineligible 

procedures and 10 cancelled surgery; leaving 182 patients who gave consent and were 

randomized. One hundred and twenty-one patients were randomized to group 1 (105 

primary, 16 revision), and 61 patients were randomized to group 2 (50 primary, 11 

revision). Eight patients were excluded following randomization (5 were not eligible for 

surgery, 1 patient was hospitalized for other medical complications, 1 patient was lost to 

follow-up, and 1 patient died following surgery). Therefore 174 patients were included 

in the analysis (group 1=118, group 2=56) (Figure 2).

The mean age of study participants was 70.6 years (range 55 years to 91 years), and the 

majority of patients (87.8%) were retired. Eighty-three percent of patients had a primary 

total hip arthroplasty, while 17% had a revision. Patients were similar in age, gender, 

operative hip, type of procedure being performed (primary or revision hip arthroplasty), 

and prevalence of previous hip surgery between group 1 and group 2 participants. Table 

1 provides a detailed description of the demographic characteristics of the study 

participants.
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Group 1 (N=121) Group 2 (N=61)

221 Patients

182 Randomized

3 month post-operative 
(current)
-1 lost-to-follow-up

3 month post-operative 
(current)

4 week pro-operative 
(no assessment)
- 3 surgery cancelled

4 week pre- operative 
(prospective)
- 2 surgery cancelled

Day of surgery 
(no assessment)

6 week post- operative
(recall/current)
-1 death (Post-op Day 2)

6 week post-operative 
(recall/current)
-1 post-op complications

Day of surgery 
(prospective)

39 Non-Participants 
-19 refused consent
-4 Non-English speaking 
-6 Ineligible procedures 
-10 cancelled surgery

1118 included in analysis I 156 included in analysis 1

Table 1. Demographic characteristics of participants

Figure 2. Flow of participants through the trial

Characteristic Group 1 (n=118) Group 2 (n=56)
Female 54.7% 41.8%
Age (years) 70.9 ± 8.9 69.9 ± 7.9
Height (inches) 66.2 ±4.1 67.6 ±4.2
Weight (pounds) 182.1 ± 40.0 184.5 ± 28.0
Smoking status

Never smoked 50.9% 57.9%
Smoked, but quit 34.2% 28.9%
Current smoker 14.9% 13.2%

Right hip affected 53.4% 50.0%
Primary THA 85.6% 82.5%
Revision THA 14.4% 17.5%
Anaesthetic Type

General 40.9% 49.1%
Spinal 59.1% 50.9%

Anaesthetic time (min) 125.6 ± 33.5 131.51 ± 43.4
Previous surgery 27.4% 24.1%
Symptoms in other hip 43.6% 43.9%
SFmental health domain 52.6 ± 9.3 50.3 ±8.1
Employment status

Retired 87.0% 90.2%
Employed 10.4% 9.8%
Unemployed 1.7% 0.0%
Disability 0.9% 0.0%
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5.2 Objective 1: Patients ’ ability to recall preoperative quality of life and general health 

status

The mean differences between actual baseline ratings collected on the day of surgery and 

recalled ratings provided at 6 weeks postoperatively were small across all questionnaires. 

Three of the differences were statistically significant (WOMAC =2.80 (0.73 to 4.88); SF- 

12 Physical component score = -2.82(-4.39 to -1.27); and Feeling Thermometer =5.17 

(1.72 to 8.61)(Table 2).

Table 2. Agreement between Day of Surgery and Recalled baseline data

Questionnaire Mean Difference p- ICC (95%C.I.) S.E.M. (95% C.I.)
(95% C.I.) value

LEFS 
OHS 
WOMAC
SF-12 (PCS)
SF-12 (MCS) 
FT

- 0.97(-2.36 to 0.41) 0.17 0.86 (0.79 to 0.90) 4.70 (4.09 to 5.51)
- 0.32 (-1.92 to 1.28) 0.69 0.87 (0.81 to 0.91) 5.23 (4.57 tθ6.14)
2.80 (0.73 to 4.88) <0.01 0.88 (0.82 to 0.92) 7.11 (6.20 to 8.35)
- 2.82 (-4.39 to -1.27) <0.01 0.58 (0.40 to 0.71) 4.98 (4.34 to 5.83)
2 .04 (-0.42 to 4.50) 0.10 0.48 (0.30 to 0.62) 8.40 (7.33 to 9.85)
5.17(1.72 to 8.61) <0.01 0.60 (0.43 to 0.72) 11.44(9.99 to 13.40)

Abbreviations: LEFS = Lower Extremity Functional Scale, OHS=Oxford Hip Score, WOMAC=Western 
Ontario and McMaster Universities Osteoarthritis Index, SF-12=Short-Form Health Survey, PCS=Physical 
Component Score, MCS=Mental Component Score, FT=Feeling Thermometer.

Scatterplots of group 1 patients’ recalled versus day of surgery data were suggestive of 

high levels of agreement (Figure 3). The data were also consistent with the assumptions 

of linear regression (linearity, normality, and homoscedasticity) as verified by the 

residual analysis.

Recalled ratings were a significant predictor of actual baseline ratings (p<0.001) across 

all questionnaires (Table 3). Pearson’s correlation coefficient indicated excellent 

agreement between ratings for the region-specific measures (LEFS r =0.86, Oxford Hip 

Score r =0.87, and WOMAC r =0.89). The correlation between actual and recalled ratings 
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of the generic health measures was moderate (SF-12 PCS r =0.62; SF-12 MCS, r =0.48; 

and Feeling Thermometer, r =0.63) (Table 3).

Table 3. Predictive validity of using retrospective (recalled ratings) in place of prospective 
(day of surgery) ratings

Questionnaire Pearson's 
r

Coefficient (B)

LEFS 0.86 0.80 (0.70 to 0.91), p<0.001
Oxford Hip Score 0.87 0.81 (0.71 to 0.90)1 p<0.001
WOMAC (Total) 0.89 0.84 (0.75 to 0.93), p<0.001
SF-12 (PCS) 0.62 0.54 (0.39 to 0.68), p<0.001
SF-12 (MCS) 0.48 0.50 (0.31 to 0.70), p<0.001
Feeling Thermometer 0.63 0.51 (0.38 to 0.64), p<0.001

Abbreviations: LEFS = Lower Extremity Functional Scale, WOMAC=Western Ontario and McMaster 
Universities Osteoarthritis Index, SF-12=Short-Form Health Survey, PCS=Physical Component Score, 
MCS=Mental Component Score.

Similarly, the agreement between recalled ratings and day of surgery ratings was 

excellent across the disease-specific questionnaires (LEFS ICC=0.86, 95% CI 0.79 to 

0.90; Oxford Hip Score ICC=0.87, 95% CI 0.81 to 0.91; WOMAC ICC=0.88, 95% CI 

0.82 to 0.92), whereas agreement for the generic health questionnaires was moderate (SF- 

12(PCS) ICC=0.58, 95% CI 0.40 to 0.71; SF-12(MCS) ICC=0.48, 95%CI 0.30 to 0.62; 

Feeling Thermometer ICC=0.60 95%CI 0.43 to 0.72) (Table 2).

The standard error of measurement was relatively small for both the disease-specific and 

generic health questionnaires (Table 2), suggesting that the lower levels of agreement 

between the day of surgery ratings and the six-week postoperative recalled ratings of the 

generic health measures (SF-12 (PCS) ICC = 0.58, SF-12(MCS) ICC=0.48, Feeling 

Thermometer ICC=0.60) is due to smaller between-subject variability, or less 

heterogeneity in scores, rather than to a greater degree of error.
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Figure 3 displays scatterplots with 95% mean and individual prediction lines for the 

WOMAC (an example of large between-subject variability) and the MCS of the SF-12 

(an example of small between-subject variability) (Figure 3). The SF-12 MCS scores of 

patients in our study population fell within the middle part of the scale, indicating that 

they do not represent the entire range of scores possible for the SF-12 among the general 

population. The disease or region-specific questionnaires (LEFS, WOMAC, Oxford Hip 

Score) show a larger between-subjects effect, representing a greater proportion of the 

possible scores among a hip arthroplasty population, and therefore display greater 

between-subject variability, as displayed in the WOMAC (Figure 3).
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Fig 3. Patients’ recalled ratings of quality of life compared to actual ratings for the a) Western Ontario and 
McMaster University Osteoarthritis Index (WOMAC), and b) Short-Form Health Survey (SF-12) Mental 
Component Score (MCS).

5.3 Objective 2: The influence of group 1 participants ’ prior exposure to instruments on 

ability to recall

The independent samples t-test comparison between group 1 and group 2 participants’ 

recalled ratings (6 weeks postoperative) was not significant for any of the questionnaires 

(Table 4). The mean differences between group 1 and group 2 recalled ratings were 

small across all instruments, with only the WOMAC total score reaching statistical 

significance with a mean difference of -7.96 (95%CI -14.52 to -1.40, p=0.02), which 

could be considered a spurious finding since the difference between groups did not reach 

significance for any other of the questionnaires. The variances of recalled ratings were 

also similar between groups across questionnaires with only two differences reaching 

statistical significance (SF-12 physical component score, p<0.01, and Feeling 

Thermometer, p=0.05) (Table 5).
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Table 4. Mean scores (± standard deviation) of questionnaires at all time points for both groups
Time Questionnaire Group 

(n=118)
I Group II 

(n=56)
4-Week Pre-operative LEFS 15.7 ± 12.7

OHS 67.2 ± 14.2

WOMAC - Total 54.9 ± 18.2

SF-12 PCS 27.4 ±8.8

SF-12 MCS 53.1 ± 11.8

Feeling Thermometer 58.7 ± 19.3

Day of surgery LEFS 12.7 ± 11.6

OHS 70.5 ± 14.3

WOMAC - Total 60.3 ± 19.7

SF-12 PCS 25.0± 7.8

SF-12 MCS 53.1 ± 11.8

Feeling Thermometer 58.0 ± 16.3

6-Week Post-operative
(Recalled)

LEFS 14.7 ± 12.9 12.9 ± 14.5

OHS 70.0 ± 15.2 72.9 ± 14.1

WOMAC - Total 56.3 ± 20.2 64.2 ± 20.3

SF-12 PCS 28.0 ± 8.9 26.0 ± 6.3

SF-12 MCS 50.9 ± 11.4 48.5 ± 10.0

Feeling Thermometer 54.5 ± 20.1 55.0 ± 17.1

6-week post-operative (current) LEFS 16.6 ± 12.2 14.6 ± 12.8

OHS 55.4 ± 14.6 59.3 ± 12.2

WOMAC - Total 44.0 ± 17.4 47.8 ± 14.3

SF-12 PCS 30.5 ± 8.1 27.5 ±6.8

SF-12 MCS 54.2 ± 11.5 53.3 ±9.7

Feeling Thermometer 68.4 ± 16.6 66.9 ± 12.2

3-month post-operative LEFS 33.9 ± 15.4 34.4 ± 15.4

OHS 39.8 ± 13.1 39.5 ± 11.9

WOMAC - Total 27.5 ± 15.6 26.6 ± 11.6

SF-12 PCS 38.5 ±9.7 36.7 ±9.1

SF-12 MCS 56.1 ±7.8 54.0 ± 10.5

Feeling Themnometer 75.4 ± 14.3 73.3 ± 12.6

Abbreviations: LEFS = Lower Extremity Functional Scale, OHS=Oxford Hip Score, WOMAC=Western 
Ontario and McMaster Universities Osteoarthritis Index, SF-12=Short-Form Health Survey, PCS=Physical 
Component Score, MCS=Mental Component Score.
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Table 5. Assessment of the Similarity between Group 1 and Group 2

Recalled Mean Difference between P-Value Levene's Test for
Ratings Groups at Recall equality of
Mean (SD) (95% C.I.) variances

LEFS
Group 1
Group 2

OHS
Group 1
Group 2

WOMAC
Group 1
Group 2

SF-12 (PCS)
Group 1
Group 2

SF-12 (MCS)
Group 1
Group 2

FT
Group 1
Group 2

1.77(-2.59to6.13) 0.40 0.35
14.7 (12.9)
12.9 (14.5)

-2.95 (-7.74 to 1.83) 0.23 0.42
70.0 (15.2)
72.9 (14.1)

-7.96 (-14.52 to-1.40) 0.02 0.45
56.3 (20.2)
64.2 (20.3)

1.98(-0.35to4.32) 0.14* 0.01
28.0 (8.9)
26.0 (6.3)

2.34(-1.17to5.85) 0.19 0.08
50.9 (11.4)
48.5 (10.0)

-1.21 (-6.84 to 5.00) 0.85* 0.05
54.4 (20.1)
55.4 (17.1)

Abbreviations: LEFS = Lower Extremity Functional Scale, OHS = Oxford Hip Score, WOMAC=Westem 
Ontario and McMaster Universities Osteoarthritis Index, SF-12=Short-Form Health Survey, PCS=Physical 
Component Score, MCS=Mental Component Score, FT=Feeling Thermometer.
*Because these data did not meet the assumption of equality of variances (p<0.05), we used the Brown- 
Forsythe and Welch statistic, which are calculations of ANOVA significance by adjusting results for 
unequal variances. The p-values obtained from these tests were not different from those obtained by the 
ANOV A, there fore we reported the p-values from the ANO V A.

5.4 Objective 3: Test-Retest Reliability

Reliability between ratings provided at the 4 week preoperative assessment and on the

day of surgery were excellent across all questionnaires (LEFS=0.97, Oxford Hip

Score-0.93, WOMAC=0.96, SF-12 PCS=0.82, MCS=0.91, FT=0.94) (Table 6).



33

Table 6. Test-Retest Reliability between ratings provided 4 weeks preoperatively 
and on the day of surgery.

Questionnaire ICC 95% Cl
LEFS 0.97 0.95 to 0.98
Oxford Hip Score 0.93 0.89 to 0.95
WOMAC 0.96 0.95 to 0.98
SF-12 (PCS) 0.82 0.73 to 0.88
SF-12 (MCS) 0.91 0.87 to 0.94
FT 0.94 0.90 to 0.96

Abbreviations: LEFS = Lower Extremity Functional Scale, WOMAC=Western Ontario and McMaster 
Universities Osteoarthritis Index, SF-12=Short-Form Health Survey, PCS=Physical Component Score, 
MCS=Mental Component Score, FT=Feeling Thermometer.

5.5 Objective 4: Effect on sample size and power when using recall data

For each questionnaire, the correlation between the day of surgery ratings and the 3 

month postoperative score did not differ significantly from the correlation between the 

recalled rating and 3 month postoperative score. The correlation between actual 

preoperative ratings (day of surgery), and 3 month postoperative ratings ranged from 0.42 

to 0.54, whereas the correlation between recalled preoperative and 3 month postoperative 

ratings ranged from 0.39 to 0.58 across questionnaires (Table 7).

The impact of using recalled ratings in place of the prospectively collected baseline data 

would result in an increase in sample size ranging from 0 to 41% to detect an important 

difference if the planned statistical comparisons involve the use of a change score. The 

required increase in sample size when using an ANCOVA for statistical comparison 

varied between 3% to 45% if using recalled data in place of actual baseline ratings (Table 

7). .
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All of the sample size estimates using recalled or actual data for a planned ANCOVA 

were smaller than those that would be required for comparisons using a post-test only 

score, whereas all of the calculations for sample size using recalled data for comparisons 

using change scores were greater than those using a post-test only score (Table 7).

Similarly, substituting recalled ratings for prospectively collected baseline data has an 

impact on power. If using change scores the reduction in power estimates ranged 

between 0 to 14%, and power reductions from 1% to 13% were estimated if using 

recalled ratings in place of actual baseline ratings for ANCOVA statistical comparisons 

(Table 7).

When using an ANCOVA statistical comparison, all estimates of power were greater than 

the 80% power of a planned post-test only comparison (increase in power between 7% to 

11% if using prospective baseline data, or 1% to 9% if using recalled ratings), and also 

greater than the change score power estimates, with an increase in power between 8% to 

13% if using actual data, or between 10% to 15% increase if using recall data (Table 7).
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Table 7. Assessment of the effect of using recalled ratings on sample size and power for three 
common methods of making statistical comparisons.

For sample size estimations, we held power constant at 80%. For power estimations, 
sample size was held constant, using the sample size equation for a post-only score.

Questionnaire

Sample size estimations 
actual:recalled 

_______ (change in sample size)_______
SDa SDr rl r2 Post Change ANCOVA

LEFS 
OHS 
WOMAC 
SF-12 (PCS) 
SF-12 (MCS) 
Feeling 
Thermometer

11.6 12.9 0.44 0.47 327 367:429(17%) 264:315(19%)
14.3 15.2 0.48 0.39 16 17:22(33%) 12:15(25%)
19.7 20.2 0.42 0.44 42 48:50(3%) 34:36(4%)
7.8 8.9 0.42 0.53 38 45:46(4%) 32:36(12%)
11.8 11.4 0.45 0.41 19 21:21 (0%) 16:15(3%)
16.3 20.4 0.54 0.58 42 29:40(41%) 22:32(45%)

LEFS
OHS 
WOMAC 
SF-12 (PCS) 
SF-12 (MCS)
FT

Power estimations actual:recalled 
__________ (change in power)__________

11.6 12.9 0.44 0.47 0.80 0.75:0.69 (-7%) 0.88:0.81(-6%)
14.3 15.2 0.48 0.39 0.80 0.78:0.67(-12%) 0.89:0.82(-7%)
19.7 20.2 0.42 0.44 0.80 O.74:O.73(-1%) O.87:O.86(-1%)
7.8 8.9 0.42 0.53 0.80 0.74:0.72(-2%) 0.87:0.83(-4%)
11.8 11.4 0.45 0.41 0.80 0.76:0.76(-0%) 0.88:0.89(-l%)
16.3 20.4 0.54 0.58 0.80 0.83:0.69(-14%) 0.91:0.79(-13%)

Abbreviations: LEFS = Lower Extremity Functional Scale, OHS=Oxford Hip Score, WOMAC=Western 
Ontario and McMaster Universities Osteoarthritis Index, SF- 12=Short-Form Health Survey, PCS=Physical 
Component Score, MCS=Mental Component Score, FT=Feeling Thermometer.
Note: SDa= standard deviation of actual (day of surgery) baseline data, SDr= standard deviation of recalled 
baseline data, rl = Pearson’s correlation coefficient of actual baseline ratings (day of surgery) to posttest (3 
month postoperative), r2= Pearson’s correlation coefficient of recalled baseline ratings (6-week recall) to 
posttest (3-month postoperative). For all calculations, probability of Type I error = 0.05, probability of 
type II error = 0.20. An important difference was calculated as 20% of the mean preoperative (day of 
surgery) rating.
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Chapter 6: Discussion

Patient self-ratings of quality of life, general health, and functional status are considered 

one of the preferred methods of assessing outcome following total hip arthroplasty. 

Researchers often measure a patient’s baseline health status to demonstrate similarities 

between two groups prior to surgery and to allow for a more powerful statistical 

comparison of treatment effect. Baseline data collection however, can potentially 

introduce large inefficiencies to data collection (unnecessary use of research staff 

resources, and patient burden), if patients who provide baseline measurements are found 

to be ineligible for the study following surgical examination. Our study shows that 

elderly patients undergoing total hip arthroplasty can accurately recall their preoperative 

quality of life, general health, and functional status 6 weeks postoperatively, providing 

the potential for a more efficient method of baseline data collection.

Previous studies investigating the accuracy of retrospective data collection have had 

mixed results, with some investigators supporting the use of recall data3,8-14 whereas 

others do not One factor that may contribute to these discrepancies is the amount 

of time between the prospective and retrospective assessments. For example, researchers 

who asked patients to provide recalled ratings less than 2 weeks after an intervention 

found that patients can accurately recall their preoperative health status3’8’9,11’12’14’22, 

whereas those studies which use recalled patient ratings 2 months or longer following an 

intervention did not find high agreement between the prospective and retrospective 

ratings15-17’20’23'26’38. .

Based on the implicit theory of memory, we could hypothesize that patients who have not 

yet reached their expected rehabilitated state following surgery may be able to recall their 
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prior health more accurately than if pain and discomfort associated with surgery has 

already subsided3. Our study asked patients to provide recall ratings at their first 

postoperative appointment (about six weeks following surgery), suggesting that at this 

time patients may attribute any current pain and disability to the effects of surgery, 

expecting their current health status to change, which may force them to use means other 

than their current state of health to recall their previous health status29.

The opposing theories put forth by response shift theorists27’28 and implicit theorists29 are 

useful when analyzing potential reasons for conflicting results in the literature concerning 

patients’ ability to recall. Response shift theorists argue that patients may change their 

internal standard of measurement (scale recalibration) and the importance of their values 

concerning health as a result of their changing status, which may also cause them to 

redefine their quality of life (scale reconceptualization) . Therefore when a patient is 

asked to recall a previous health state, they use their current perceptions about health and 

it’s meaning to rate their previous health state. If their perceptions of health have 

changed, then it may not be that their recall is inaccurate but rather that the metric from 

which they are referencing has changed . In our study, it is possible that at the time of 

recall patients attributed their current pain and disability to the effects of surgery, 

assuming it to be a temporary state, and therefore did not use their current health as a 

reference point from which to judge their preoperative health status3, suggesting that a 

response shift had not occurred.
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On the other hand, implicit theorists believe that recalling a previous state is difficult 

without any other events to associate with the memory. Without such a reference point 

people begin their recollection by asking 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 like29. Since our study patients were still in the rehabilitative state 

at the time of recall, they were not using their current health status as a reference point to 

recall their preoperative health, as this was assumed to be temporary. It is possible that 

the surgery served as a sufficiently significant event, and therefore acted as a reference 

point for patients to assess how they were currently and then infer what their preoperative 

health status must have been before their operation.

Although our results support the use of retrospective baseline data collection in this 

population, it would seem that recall data is most appropriate for group comparisons, as 

in a clinical trial, in which data are aggregated and then generalized to the population. If 

however, the clinician is interested in using a patient’s preoperative health status to 

predict their outcome following surgery; our study demonstrates greater uncertainty in 

the ability to predict outcomes at the individual level when using recalled ratings. This 

finding is illustrated in our scatterplots, which presents both the group and individual 

prediction lines (Figure 3a-b).

It is also important to consider the observed versus expected relationship between actual 

and recalled ratings. If we consider a test re-test situation in which patients with a stable 

disease are asked to complete a self-assessment on two separate occasions, differences in 

scores are attributed to random error and, to a much lesser degree, error due to true 
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change. It is also possible that because one of the assessments took place on the day of 

surgery, there may have been additional error due to anxiety or nervousness on the day of 

surgery. In a recall situation however, if patients can accurately recall their prior health 

state, then random error should be the only source of error. If these assumptions are true, 

then we might expect the agreement in a recall situation to be higher than that observed in 

a test re-test situation. Our results however, show that in fact the opposite is observed, 

suggesting that there is an additional source of error as a result of asking people to recall.

Finally, while the majority of studies that investigate the accuracy of a patient’s ability to 

recall preoperative health status did so for the purpose of conducting unplanned, 

retrospective studies, our purpose was to determine whether we could plan in advance to 

collect recalled ratings of quality of life, general health, and functional status in a 

prospective randomized trial, to improve the efficiency of data collection. Because 

“recall error” is present, it is important to investigate the effect of this error on sample 

size requirements or the power to make statistical comparisons at the end of the study. It 

was expected that recalled ratings would increase within-subject error, leading to a 

greater overall error, or variance, leading to larger estimates of sample size or a reduction 

in statistical power (increase in Type II error rate). These expectations were confirmed 

by our results; recalled ratings did have greater associated variances (Table 7). 

Therefore, if planning to use recall ratings in place of prospectively collected baseline 

data, researchers must decide whether the gains in efficiency through data collection (i.e. 

reduction in patient burden and research staff resources at the front end of the study) are 

worth the increases in estimates of sample size or loss of power to make statistical 
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comparisons at the study’s conclusion. For example, in studies involving patients with 

rare diseases, it may be more feasible to expend resources in collecting baseline data 

prospectively than to require a greater number of patients in the study.

Finally, our findings highlight an important point about how analyses are conducted in 

clinical triais. Specifically, we commonly see three statistical approaches to between- 

group comparisons including, 1) a t test of the postoperative final outcome scores, 2) a t- 

test of the change score in which the preoperative end point is subtracted from the 

postoperative measurement, or 3) an analysis of covariance (ANCOVA), in which the 

baseline preoperative measure provides a covariate and the postoperative end point serves 

as the dependent variable. When conducting an analysis involving the use of either a 

change score or an ANCOV A, the magnitude of the association between the preoperative 

baseline and postoperative end point scores is extremely important. The use of 

postoperative end point scores has been described as inefficient by several authors if the 

magnitude of the correlation between baseline and final postoperative ratings is greater 

than 063-68. For an analysis involving the use of change scores, the magnitude of this 

correlation needs to be at least 0.5 to avoid losses in statistical power ^ . For an 

ANCOVA, statistical power is greater than that achieved using a change score or post- 

only score as soon as the correlation between pre- and post scores is greater than 0 and 

increases as the strength of the association increases63’65’67.

Only two of the questionnaires in our study (SF-12 PCS, Feeling thermometer) had a 

correlation greater than 0.5 between pre- and post-intervention scores suggesting that a 
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loss of power is probable if investigators are using change scores to evaluate outcomes. 

Moreover, since the correlation between pre- and post- scores is greater than 0 across all 

questionnaires, comparisons using post-only scores will also have less power than 

comparisons using an ANCOVA63-67,69,70.

The results of the present study demonstrate that use of ANCOVA provides considerable 

advantage over change scores and post-only scores for between-group comparisons 

(Table 7). A further benefit is that if researchers plan to use recall data in place of 

prospectively collected baseline data using an ANCOVA, but do not have sufficient data 

to estimate the increase in variance or the strength of the correlation between pretest and 

posttest data, a conservative estimate for sample size can be obtained by using 

calculations meant for post-only comparisons.

Strengths of this study are that it was a large randomized controlled trial with multiple 

surgeons participating in recruitment, with a wide variety of self-assessment instruments 

used to assess outcome (hip-specific, disease-specific, and generic health measures). Our 

sample included patients with varying severities of osteoarthritis ranging from mild to 

severe, and undergoing either a primary or a revision total hip arthroplasty. This is the 

first study to investigate recall specifically among senior patients, with an average age of 

study participants of 71 years (range 55 to 90), making the results generalizable to an 

elderly population.
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Chapter 7: Conclusion

Patients undergoing total hip arthroplasty can recall their preoperative quality of life, 

general health, and functional status at 6 weeks postoperatively with sufficient accuracy 

to warrant substituting prospectively collected baseline data with retrospective ratings. 

These results suggest that investigators can improve the efficiency of data collection for 

randomized clinical triais in this patient population when investigating changes following 

an intervention at the group level, with minimal expected loss of statistical power, given 

the use of an efficient statistical test.

We recommend that retrospective baseline data collection be used in clinical triais in 

which patient eligibility is not known for certain prior to surgical evaluation, and the 

potential for post-surgical exclusion is high.
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