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Abstract

Objectives: Accurate analysis of preoperative shoulder pain and function is important for understanding treatment
efficacy and producing high-quality research. Oftentimes, preoperative patient-reported outcomes (PROs) are
missing. Therefore the accuracy of recalled preoperative PROs may be important. We investigate the ability of
patients who underwent rotator cuff repair (RCR) or shoulder arthroplasty (TSA) to recall their preoperative PROs.

Methods: We identified 145 patients who underwent either RCR or TSA and had preoperative PROs. All patients
completed the ASES, SANE, SST, and VAS surveys within 3 months prior to surgery. Patients were contacted
between one and four years after surgery and asked to recall their baseline pain and shoulder function prior to
surgery. The mean difference was calculated by determining the difference between the mean recalled score and
the mean actual score. Intraobserver reliability analysis was performed, comparing recall and actual score for
each using the 2-way mixed-effects intraclass correlation coefficient (ICC) model. The ICC values > 0.75 were
considered excellent, values between 0.4 and 0.75 were considered moderate, and values of < 0.4 demonstrated
a weak agreement.

Results: For patients who underwent RCR, the mean differences between actual and recalled ASES, SANE, SST
and VAS pain were 6.3 (P=0.004), 2.0 (P=0.155), -0.04 (P=0.625) and - 1.0 (P<0.001), respectively. In patients
who underwent TSA, the mean differences between actual and recalled ASES, SANE, SST and VAS pain were 4.5
(P =0.038), -3.9 (P=0.262), -1.2 (P=0.001) and -1.5 (P<0.001), respectively. ASES, SST, and VAS show moderate
reliability, and SANE reliability was weak in both RCR and TSA populations. Patients had a tendency to recall higher
pain scores than actual preoperative pain scores.

Conclusion: In patients who underwent RCR or TSA, there was too much variability between individual patient’s
ability to accurately recall preoperative pain and function to reliably use recall data for research purposes.

Level of evidence: IV
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Introduction

and function prior to intervention are useful to
assess the impact of treatment. * In orthopedic
research, the most common way of determining patient

In the clinical and research setting, recall of pain
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outcomes is by comparing outcomes instruments given
to patients prior to treatment the same instruments
collected postoperatively. If preoperative patient-
reported outcomes are not available for a population,
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retrospective studies may rely on a patient’s ability to
recall pretreatment pain and functional status to assess
the intervention’s effectiveness. Though recall patient-
reported questionnaires are convenient, reliance on
patients’ memory can confound an intervention’s
perceived success due to the introduction of recall bias.
Previous studies in the knee, hip, and hand populations
have studied patients’ ability to postoperatively recall
preoperative pain and functional status. *®

The purpose of this study was to evaluate if patients
who underwent rotator cuff repair (RCR) or total
shoulder arthroplasty (TSA) could postoperatively
recall their preoperative function and pain accurately.
We hypothesized that patients would be able to
accurately remember their baseline preoperative pain
and shoulder function; however, the ability to recall
preoperative scores would diminish with increasing
time from surgery.

Materials and Methods
Study Design

Following institutional review board (IRB) approval,
patients who underwent RCR or TSA from January 2015
to June 2018 were queried in June 2019. Patients included
in the study had ASES, SANE, SST, and VAS preoperative
scores completed within 3 months of surgery and were
over 18 years old preoperatively. Patients were excluded
if the initial surgery was non-elective, a revision surgery,
or if the patient had subsequent shoulder surgery,
trauma, or infection. Patients who underwent revision
surgery or subsequent surgery were excluded due to
concern for confusion between recall of pain and function
prior to index procedure versus revision procedure.
Cases with trauma and infection were excluded since
previous studies have demonstrated that recall of pain is
not shown to be reliable in the setting of acute trauma
or infection. *° All cognitively impaired patients lacked
English fluency or were unable to provide verbal consent
were excluded.

Between June 2019 and November 2019, all eligible
patients were contacted using astandardized phone script
at a minimum 1-year follow-up. Recalled preoperative
shoulder pain and functional scores via the Visual Analog
Scale (VAS) pain, American Shoulder and Elbow Surgeons
(ASES), the Single Assessment Numerical Evaluation
(SANE), and Simple Shoulder Test (SST) were collected.
Previous studies have demonstrated ASES, SANE, SST,
and VAS pain are reliable and validated questionnaires to
evaluate shoulder pain and function. 1%

When calling patients, the research staff members were
blinded to the individual preoperative scores. The time
from the preoperative survey to the time of the phone
encounter determined the time of the recall period.
Additionally, demographic data such as age and gender
were recorded, as well as the past medical history of
depression, anxiety, stroke, anxiety, transient ischemic
attack (TIA), and smoking history.

Statistical Analysis
Analysis of recall scores and actual scores for all
functional and pain instruments was carried out utilizing
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a nonparametric Wilcoxon test. The mean difference
was calculated by determining the difference between
the mean recalled score and the mean actual score.
Additionally, the difference between the ASES, SANE,
SST, and VAS scores for each individual was calculated.
Descriptive statistics were performed on the individual
differences in recall scores. Patients’ recall scores were
compared based on demographic factors and past
medical history of smoking, anxiety, depression, TIA,
stroke, and depression. Intraobserver reliability analysis
was performed, comparing recall and actual score for
each using the 2-way mixed-effects intraclass correlation
coefficient (ICC) model. ICC values > 0.75 were considered
excellent, values between 0.4 and 0.75 were considered
moderate, and values of < 0.4 demonstrated a weak
agreement. '*

Correlational analysis was carried out via Spearman’s
Rho to evaluate the effect of time on patients’ ability to
recall. All statistical analysis was carried out on Statistical
Package for the Social Science (SPSS) version 26 (IBM
Corp., Armonk, NY). Statistical significance was defined
at the P-value of <0.05 for all outputs.

Results
Demographics

After applying exclusion and inclusion criteria, 145
patients (68 RCR patients and 77 TSA patients) were
included in the analysis. The mean age was 64.7 (range
25 to 88), 71 (49.0%) were males, and the mean time to
recall was 2.7+0.9 years (1.0-4.4).

Patient Recall

In the RCR population, the mean differences between
actual and recalled ASES, SANE, SST and VAS pain were
6.3 (P=0.004), 2.0 (P=0.155), -0.04 (P=0.625) and -1.0
(P<0.001), respectively [Table 1]. When each person’s
individual recall score was compared to their actual
reported pre-operative score, the average delta in
PRO score for ASES was 15.9+11.6 (0.1-55.0), SANE
was 20.7+20.0 (0.0-90.0), SST was 2.4+2.1 (0-9) yes
responses, and VAS pain was 1.8+1.6 (0-7) [Figure
1A]. ICC analysis demonstrated that patients had a
moderate reliability in recalling ASES (ICC= 0.420) , SST
(ICC=0.388), and VAS (ICC= 0.435), and weak reliability
in recalling SANE(ICC=0.242) scores.

In the TSA population, the mean differences between
actual and recalled ASES, SANE, SST and VAS pain were
4.5 (P=0.038), -3.9 (P=0.262), -1.2 (P=0.001) and -1.5
(P<0.001), respectively [Table 1]. When each person’s
individual recall score was compared to their actual
reported pre-operative score, the average delta in
PRO score for ASES was 14.4+12.1 (0.2-51.1), SANE
was 21.0+16.6 (0.25-70.9), SST was 2.3+1.7 (0-8) yes
responses, and VAS pain was 2.2+1.8 (0-8) [Figure 1B].
ICC analysis demonstrated that patients had a moderate
reliability in recalling ASES (ICC=0.456), SST (ICC=0.451),
and VAS (ICC= 0.389), and weak reliability in recalling
SANE (ICC=0.161) scores.

Additionally, patients tended to overestimate the
amount of pain they had prior to surgery in both RCR and
TSA (P<0.001).
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Table 1. Recall score and actual scores

Survey Actual Re-call Mean Difference P-value (o

ASES 41.9+19.3 35.6+16.1 6.3+18.7 0.004 0.42

SANE 36.6+23.6 34.6+23.2 2.0+28.8 0.155 0.242

RCR SST 4.2£3.1 4.3%2.6 -0.04+3.2 0.625 0.388
VAS 6.0+2.3 7.0+2.0 -1.0+2.2 <0.001 0.435

ASES 36.9+17.2 32.4+18.3 4.5+18.3 0.038 0.456

SANE 28.4+18.2 32.4%22.7 -3.9%26.6 0.262 0.161

TSA SST 2.8+2.4 4.0+2.7 -1.2+2.6 0.001 0.451
VAS 5.9+2.6 7.4+2.0 -1.5+2.4 <0.001 0.389

ASES, American shoulder and elbow surgeons score; SANE, Single assessment numeric evaluation score; SST, Simple shoulder test score; VAS, Visual

analog score for pain
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Figure 1A. Correlation between Actual Baseline Scores and Recall Scores over time of
RCR Patients.
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Figure 1B. Correlation between Actual Baseline Scores and Recall Scores over time in
TSA Patients.
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Follow-up time for reliable recall

The average follow-up for RCR was 2.6 * 0.8 years
(1.1-4.3 years) and for TSA was 2.8 + 0.9 years (1.0-4.4
years) (P=0.487). Correlational analysis was performed
to evaluate if absolute differences between actual and
recall scores were affected by the length of time since
the surgery in question. None of the scores were found
to be correlated with the length of time for RCR and TSA
patients (P >0.05). Additionally, analysis was performed
by grouping absolute differences in scores into five
categories based on time of follow-up (i.e. 1-2 years, 2-3
years, 3-4 years, and greater than 4 years). None of the
scores were found to be correlated by length of time for
RCR and TSA patients (P >0.05). Only SANE for TSA was
found to be significantly different between 1-2 years and
3-4 years (P=0.005).

Risk factors for poor recall

Non-parametric analysis was undertaken to evaluate
for risk factors that would predict poor patient recall. For
RCR and TSA, age, gender, smoking, mental health, and
medical comorbidities were not associated with poor
recall (P >0.05).

Discussion

In the present study, we attempted to determine the
ability of patients to recall their pain and functional
limitation before RCR and TSA. This study demonstrates
that RCR and TSA patients are unable to accurately recall
their ASES, SANE, SST, and VAS scores more than 1 year
after surgery. In both the RCR and TSA populations, on
the individual patient level, recalled scores often differed
largely from actual scores and are subject to recall bias.
This was demonstrated in the intraobserver reliability
analysis showing that patients after RCR and TSA could
only moderately recall their ASES, SST, and VAS scores,
and could only weakly recall their SANE scores. The
highest ICC value in our study was 0.456, indicating
that at best, the recall was at the low end of moderate.
Furthermore, the correlation analysis demonstrated that
patient recall after 1 year of surgery was consistently
inaccurate. This study is the first to determine that recall
should not be used for any of the most commonly used
PROM (ASES, SANE, and SST) after RCR and TSA.

Previous studies in the knee, hip, spine, and hand
populations compared recall after treatment and
demonstrated conflicting results on patients’ ability to
recall their prior function. *7'¢ Marsh et al demonstrated
thatat 3 weeks after hip arthroplasty, patients had excellent
ability to recall preoperative functional status when asked
to complete disease-specific questionnaires. ¢ Lingard et al
analyzed patients’ ability to recall preoperative function
three months after total knee arthroplasty, with results
showing only moderate ability to recall the preoperative
function. * In contrast to our study, past recall studies
have focused on recall at a single point in time rather
than over a large time interval. #6618 Additionally, many
of these studies analyzed recall bias within a few months
after the intervention, with only a few studies looking
at distant outcomes after 2 years or more. 8 In studies
looking at recall more than 1 year after surgery, patient’s
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ability to accurately recall their function appears mixed.

Similar to previous studies, our study found that ASES
can not be recalled after RCR and TSA. 19,20 Recently,
Gotlin et al. found that after a minimum of 1 year
postoperatively, patients were unable to recall their
ASES scores after RCR. Additionally, Lowe et al. found
that patients overestimated their recalled preoperative
pain levels after 6 weeks postoperative from TSA. 2° They
noted that since VAS pain comprises 50% of the ASES
scores, recalled ASES scores should be avoided after 6
weeks postoperatively. Similarly, in our study, RCR and
TSA patients overestimated their recalled preoperative
pain levels. As a result, ASES scores were significantly
different from the actual preoperative ASES scores for
both RCR (P=0.001) and TSA (P=0.037). Interestingly,
in our study, the mean difference between the recalled
and actual preoperative ASES scores was very small
in both the RCR and TSA populations. However, when
the absolute difference between a recalled score and
an actual score was calculated for each patient, the
average delta was significantly greater. Furthermore,
the intraobserver reliability analysis demonstrated that
patients could only moderately recall their ASES after
both RCR and TSA, and that recall was not reliable in
these populations. As a result of our findings, our authors
recommend that intraobserver reliability analysis be
performed when trying to assess recall ability rather
than mean differences. #2° Additionally, in our study,
after a minimum of 12 months postoperatively, the
mean recalled ASES score was 35.6 after RCR and 32.4
after TSA. Similarly, Lowe, et al. found that at 1 year
postoperatively from TSA, the mean recalled ASES was
25.3, and Gotlin et al. found that after a minimum of 12
months postoperatively after RCR the mean recalled
ASES score was 30.7. 2% Qur authors suspect that
patients tend to recall ASES scores between 25-35 after
both RCR and TSA after 1 year postoperatively, regardless
of the patients’ actual preoperative function. The specific
nature of many of the questions in the ASES survey (such
as: “is it difficult for you to throw a ball overhand?”) may
contribute to patients’ decreased ability to recall their
shoulder function. Additionally, our study’s increased
length of time likely contributed to decreased ability to
recall their preoperative pain and function.

In our study, patients were unable to accurately recall
SST or SANE functional scores. The intraobserver
reliability analysis demonstrated that patients had the
worst recall of SANE after both RCR and TSA, compared
to the other shoulder PROM (i.e: SST and ASES). Since
the SANE survey is a single question regarding perceived
shoulder function at a specific moment in time, the SANE
score is likely to be variable on a day-to-day basis. As a
result, this likely contributed to patients in both the RCR
and TSA populations having a weaker ability to recall
their SANE score compared to their ASES and SST scores.

Just as patient-perceived shoulder function (SANE
score) fluctuates at any given moment, patient-perceived
pain at any moment also fluctuates greatly. As a result,
patient pain levels are very difficult to recall. Previous
studies have shown that patients have experienced a
better ability to recall function rather than pain. %
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Furthermore, patients tend to exaggerate preoperative
pain. #?122 Similarly, this was seen in our study in patients
after both RCR and TSA where patients’ recalled pain
was significantly elevated from their actual preoperative
pain levels. While literature shows conflicting results
regarding the effect of time on recall of pain, our study’s
longer duration until time to recall may have contributed
to the inaccurate recall scores of preoperative pain. 782122

This study had several limitations. While recall scores
for ASES, SANE, and SST were investigated in the shoulder
patients who underwent operative treatment, our results
may not apply to patients who did not undergo surgical
intervention. We did not assess recall at earlier time
points; so, shorter durations of recall may lead to more
accurate results.

In patients who underwent RCR or TSA, there is too
much variability between individual patients’ ability
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to accurately recall preoperative pain and function to
reliably use recall data for research purposes.
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