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Reliability of shoulder symptom recall after 1 year
in a retrospective application of the Oxford
Shoulder Score

ABSTRACT

Background

The accuracy of retrospective recall of shoulder symptoms has not been well
documented. This prospective study assesses the ability of patients to recall their
preoperative shoulder function one year after a surgical intervention, using the
Oxford Shoulder Score (OSS).

Methods

35 patients completed an OSS before undergoing shoulder surgery. One year later,
patients were asked to recall their symptoms prior to their surgery. The recalled OSS
of the patients as a group was compared to their preoperative score. The recall bias

of each test pair was assessed with a Bland — Altman plot.
Results

On recall after a mean of 12.6 months, the mean OSS from the index assessment
increased from 36.25 to 38.25 points. The mean difference of 2 points for the
patients as a group was not significant (p = 0.14). The statistical limits of agreement
of the Bland — Altman plot were set at +/— 2 SD = 14.079 points. The plotted points

showed fair correlation between each individual test pair.
Conclusion

The recall of symptoms of a large group of patients at 1 year after the index
intervention appears to have a moderate correlation with the preoperative scoring.
Although statistically acceptable, this limit of agreement is much larger than the 4.5-
point difference, established to be clinically relevant in prior studies. The variation
seen within the scores at the individual level suggests that these data cannot be

used as a retrospective tool.
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Part A
RESEARCH PROTOCOL

Reliability of shoulder symptom recall after one year in a retrospective

application of the Oxford Shoulder Score

. Background

The accurate assessment of the functional status and symptoms experienced by
patients is a central component of clinical evaluation and fundamental to well-
designed research. Quantitative scoring systems, as well as patient reported
outcome measures such as the Oxford Shoulder Score (OSS), are tools to enhance
this process. (Dawson et al., 1996)

Repeated measures, where individuals are scored before and after an operative
procedure, have exceptional statistical power. However, when the cause of a
shoulder condition is acute, or a preoperative assessment could not be obtained for
other reasons, answering questions on pre-injury symptoms and functional status

becomes a retrospective implementation.

Il. Purpose

The aim of this study is to investigate the reliability of the OSS when applied
retrospectively to assess shoulder symptom recall. The most valuable implication is

to assess and quantify individual outcome and postoperative functional improvement.

Ill. Definition of terms

OSS: Oxford Shoulder Score

Arthroplasty: Replacement of the shoulder joint

Subacromial decompression: Partial removal of bone on the under surface of the
acromial process of the scapula

Acromio-clavicular joint excision: Removal of the joint between the acromion and
the clavicle

Rotator cuff procedures: Interventions involving the muscular cuff around the

shoulder joint.



IV. Methods

This prospective study will include 35 adult patients attending shoulder surgery under
the care of one dedicated shoulder surgeon. Patients will be asked to complete an
OSS to document their current symptom and functional level. The interventions will
include arthroplasty, arthroscopic subacromial decompression, acromio-clavicular
joint excision, and rotator cuff procedures. These procedures as well as the
postoperative rehabilitation will take place at Vincent Pallotti Hospital, Groote Schuur
Hospital and Constantiaberg Medi-Clinic in Cape Town.

Children under the age of 18 years, adults with impaired decision-making capacity,
people highly dependent on medical care, people with unequal or dependent
relationships will be excluded from this study.

The OSS (Dawson et al., 1996) is a validated, 12-item scoring-tool specifically
designed for patients having shoulder operations, not including stabilization.
(Constant and Murley, 1987; Fries, 1982) It is purely patient-based, with each item
graded from 1 to 5. Scores are added to give a single total. The minimum score is
12 (best), maximum 60 (worst). Four items relate to pain, the other 8 relate to ability
to perform everyday tasks with the affected upper limb.

The scores will be carried out 24 hours prior to surgery. At 6-12 months after the
procedure, the patients will be contacted telephonically (~15 minutes) by a dedicated
orthopaedic surgeon or trained health-care worker and will be asked to complete the
OSS again. They will be asked to remember what their symptoms were during the
week before their surgery. The preoperative and recall score will be compared to
each other. Data will be analysed using SPSS 13.0 (SPSS Inc.)

V. Description of risks and benefits

The patients will be treated routinely with no change to the surgeon's usual protocols
as per internationally accepted standard of care. The risks and benefits are identical

for patients not included in this study.

VI. Ethical considerations

Informed consent - Informed consent will be taken telephonically and an

introduction of the study given, prior to the assessment of the OSS. The patients will



have the options to (1) participate, (2) to be approached at a later stage after
sufficient time to consider a possible participation or (3) to reject participation. This

consent will be taken by means of a standard consent script as below.
Data safety and reimbursement - All patient names and folder numbers will be
removed from the data stream. This study adheres to the Declaration of Helsinki

2008. There will be no reimbursement.

VIl. Researchers

Michael Held, Stephen Roche, Basil Vrettos, Maritz Laubscher, Johan Walters

Orthopaedic Department, Groote Schuur Hospital, University of Cape Town
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Part B

LITERATURE REVIEW

l. Objectives

To discuss the significance of patient-based outcome scores in Orthopaedic Surgery.
To establish an understanding of scoring and assessing in Shoulder surgery.

To review the importance and clinical relevance of the Oxford Shoulder Score (OSS).
To identify similar studies assessing retrospective recall of the OSS.

To evaluate methods to limit bias when comparing two scores with each other.

Il Summary and interpretation of literature for the research

Outcome measures as tools to track and acknowledge errors

“Real knowledge is to know the extent of one’s ignorance” (Confucius). This concept
was addressed by Ernest Amory Codman and his Back-Bay-Golden-Goose-Ostrich
(Figure 1) in 1915 as it buries its head in the sand and ignores what is happening
around it. As an attempt to promote his concept of the “End Result System” he
satirized his colleagues to whom it was a foreign concept to practice medicine by

tracking and acknowledging errors.

Figure 1. Codman’s cartoon of an ostrich burying its head in the sand, symbolising medicine practiced
without the feedback of outcome measures and tracking of errors made.

Unfortunately, his peers did not share the same enthusiasm and his famous cartoon

stands as evidence of his lack of diplomacy, which alienated his peers. As in many



other promoters of ideas, which were ahead of the time, Codman’s career declined
thereafter and he died in relative anonymity. Yet, he sparked the pursuit of ‘best

practice’, which led to today’s evidenced-based strategies in managing our patients.

Types and application of outcome measures in Shoulder surgery

Even though the importance of tracking results and thereby learning from mistakes
has been accepted by now, scoring and appropriate use of certain scores is poorly
understood. The two broad groups of outcome measures are general health scores
(i.e. Medical Outcomes Study 36-Item Short Form, SF-36) and joint-specific or
disease-specific scores (i.e. Oxford Shoulder Score). To compare specific scores of
one population to another, it is important to include a general health measure in the

study protocol.

To date, more than 30 different outcome scores have been developed to assess
shoulder symptoms, yet many are being applied inappropriately. This leads to
flawed conclusions of research projects, difficulties with comparing trials with each
other and, most importantly, to limitations in assessing patient recovery and clinical
outcome. Harvie et al. have assessed the manner of application of frequently
encountered outcome scores (Figure 2) and have stated that most scores are
applied inappropriately. They see modification from the scores’ original use and
improper testing for validity, repeatability and sensitivity to change as the main
culprits. (Harvie et al., 2005) In other words, looking at Codman’s ostrich 100 years

later, our head is still in the sand, but at least we are aware of it.

Figure 2. Manner of application of frequently
encountered outcome scores as described by
Harvie et al. (CMS, Constant-Murley shoulder
score; ASES, American Shoulder and Elbow
Surgeons standardised shoulder assessment
form; UCLA, University of California Los Angeles
shoulder rating scale; Neer, Neer shoulder rating;
Rowe, Rowe instability score; SST, simple
shoulder test; SF-36, 36-item short-form health
survey; HSS, hospital of Special Surgery shoulder
assessment; MSTS, Musculo-skeletal tumour
score; DASH, Disabilities of the arm shoulder and
hand questionnaire; SPADI, shoulder pain and
disability index).



Various expert bodies, such as The European Society for Surgery of the Shoulder
and the American Academy of Orthopaedic Surgeons (AAOS), have attempted to
give guidance on the appropriate application of outcome scores, yet even those
recommendations are not uniformly accepted. Below is a list of the currently

available shoulder scores and their preferred use (Table 1):

General, Arthroplasty, Osteoarthritis

American Shoulder and Elbow Surgeons Shoulder Outcome Score (ASES)
Constant Score

Croft measurement of shoulder-related disability

(I.e., The Disability Questionnaire, United Kingdom Shoulder Disability
Questionnaire)

Disabilities of the Arm, Shoulder, and Hand (DASH)

Flexilevel Scale of Shoulder Function (FLEX-SF)

Hospital for Special Surgery Score (HSS)

L’Insalata Shoulder Rating Questionnaire (SRQ)

Neer Shoulder Score

Oxford Shoulder Score

Penn Shoulder Score

Shoulder Activity Level

Shoulder Disability Questionnaire—Dutch (SDQ-NL)

Shoulder Pain and Disability Index (SPADI)

Shoulder Pain Score

Shoulder Range of Motion Questionnaire

Simple Shoulder Test (SST)

Single Assessment Numeric Evaluation (SANE)

Subjective Shoulder Rating System (SSRS)

University of California Los Angeles (UCLA) Shoulder Score
Western Ontario Osteoarthritis of the Shoulder Index (WOOS)

Rotator Cuff Disease
Rotator Cuff Quality of Life (RCQOL)
Western Ontario Rotator Cuff Index (WORC)

Wolfgang criteria for rating results of rotator cuff surgical repair Continued >




Shoulder Instability

Rowe Rating Sheet for Bankart Repair
Western Ontario Shoulder Instability Index (WOSI)
Oxford Instability Score (OSS-I)

Table 1. Currently available scores and their preferred use

The recommendation of the AAOS to use these scores in research is as follows:
(Wright and Baumgarten, 2010)

1. Include a general health outcome measure to be able to compare studies to

other populations (SF-36).

2. Include activity level measures to compare outcomes among patients as low

activity level can falsely elevate many outcome scores. (Brophy et al., 2005)

3. Choose a general shoulder score or a specific shoulder score as indicated in

Table 2.

Indication

Score

Reason for use

Optional Scores

Compare different
diagnhoses/cross-
sectional/general
shoulder measure for

research purposes

ASES

Popularity

0SS

Evaluate various

diagnoses quickly

ASES, UCLA

Workman’s

compensation claims

DASH

Rotator cuff

WORC, RCQOL

Established MCID

Shoulder instability

WOQOSI, OSS-I

ROWE, if comparing to

older studies

Arthritis/Arthroplasty

WOOS

UCLA/Neer, if comparing to

older studies

Table 2. The recommendation of the AAOS to use scores according to the diagnosis: American

Shoulder and Elbow Surgeons shoulder outcome score (ASES), Disabilities of the Arm, Shoulder, and

Hand (DASH), Neer shoulder score (Neer), Oxford shoulder score (OSS), University of California Los
Angeles (UCLA) Shoulder Score, Western Ontario Osteoarthritis of the Shoulder index (WOOS),
Rotator Cuff Quality of Life (RCQOL), Western Ontario Rotator Cuff Index (WORC), Rowe Rating, Sheet
for Bankart Repair (ROWE), Western Ontario Shoulder Instability Index (WQOSI), Oxford Instability Score

(0SS-I).




Patient-reported outcome measures (PROMS)

These recommendations are aimed at research and will help with designing sound
study protocols, but each clinical setting has to be assessed individually to weigh the
information gained with these recommended scores against the burden on patients
and surgeons to complete the scores. With this vast number of outcome scores in
Shoulder surgery, certain criteria can be used to evaluate whether they are suitable
for the specific research question or clinical setting. Scale development,
appropriateness, reliability, validity, responsiveness, precision, interpretability,

acceptability and feasibility should be evaluated (Fitzpatrick et al., 1998).

Unfortunately, we are often faced with poor documentation from medical staff and
dysfunctional filing systems. The contact time of patient and surgeon is reduced to a
minimum and time and resources are limiting factors when outcome scores are
collected. Although this might not leave room for excessive scoring of patients, it
remains critical, even with these limitations encountered to assess and improve
patient management. Patient-reported outcome measures (PROMSs) seem to play a
promising part to overcome these limitations, especially in the absence of a research

guestion.

PROMs describe illness and benefits of health care interventions from the patient’s
perspective and can be divided into 3 concepts (Valderas and Alonso, 2008): (1)
construct (the measurement object); (2) population (based on age, gender, condition,
and culture); and (3) measurement model (dimensionality, metric, and adaptability).
Most PROMs assess more than one of these constructs. One of the main
advantages of PROMs is that patients can complete these outcome measures prior
to the assessment by the surgeon. This saves time and allows to direct the clinical
shoulder assessment towards specific points raised in the outcome measure by the

patient.



This could be the reason why over the last 20 years the use of patient-reported
outcome measures (PROMSs) has increased significantly (Figure 4).(Harvie et al.,
2005)

Figure 4. The frequency of patient-based
outcome scores has increased over the
last 20 years, whereas clinician-based
scoring has remained constant. (Harvie et
al., 2005)

Yet, even with the use of PROMSs, certain considerations need to be taken into
account, as poor data collection cannot be restored with statistical methods at a later

stage (Dawson et al., 2010):

1. Flawed data cannot be improved through analysis. Collaboration with
statisticians from the beginning of data collection is crucial.

2. Specifying the reason for data collection with reference to an
event/intervention and defining the follow-up period should be done before
data collection is started.

3. Itis important to ensure that cross-sectional and longitudinal records of each
patient are accurately linked, by using a unique patient identifier.

4. For bilateral structures (joints, limbs), deciding in advance on the unit of
analysis (e.g. right versus left) will avoid errors especially with multiple
measurements.

5. Scores need to be recorded with the date of completion (not the date of data
entry), with reference (linked or labelled) to the date of an intervention.

6. Avoiding duplication of entries can be done by setting up automatic prompts.

7. Using a pilot to assess and review a systematic method of data collection will
point out pitfalls. Once a method has been devised it should be adhered to.

8. The data in spreadsheets or database should be clearly labelled to facilitate

statistical analysis without complex data programming.

10



9. Conducting simple analyses and downloading data should be checked when
no more than 20 cases have been entered.
10. Great effort should be made to complete follow-up data. The intensity of

which follow-up information is sought, greatly influences the response rate.

The Oxford Shoulder Score (OSS)

As a tool of PROMSs, the Oxford Shoulder Score has been rigorously validated and
studied. It was developed as a joint specific instrument assessing the outcomes in
shoulder surgery and avoiding potential reporting bias of surgeons assessing their
own patients’ improvement. (Dawson et al., 2009) It is completed by the patient and
is a 12-item score; each item is graded from 1 to 5 adding to a single total score.
The best score is 12 and the worst is 60. Pain is assessed through four items.
Activities of daily living are assessed though the remaining 8 items. It is sensitive to
change and has good test-retest reliability at 24 hours. The smallest amount of
change on a measure, which patients perceive to be of clinical importance still needs
to be determined for the OSS. For many PROMs this number is about half of the

standard deviation of change. (Dawson et al., 2009)

Recall reliability of the Oxford Shoulder Score

Unfortunately proper systems for data capture and storage of outcome measures are
often not in place. This problem is fuelled by a large number of trauma patients in
which prospective scoring is impossible, but also due to poor documentation from the
medical staff and problems of data retrieval from dysfunctional filing systems.
Despite these circumstances, we would be able to compare preoperative and
postoperative shoulder function in patients if they could remember their symptoms

before their surgery, even at a later stage of their postoperative evaluation.

In a previous study, Wilson et al. (Wilson et al., 2009) evaluated the reliability of
shoulder symptom recall and the conclusion was drawn that it seems valid to assess
the impact of a shoulder operation in a large group of patients within a population
(Figure 5). The mean time to recall after the surgery was 50 days (range 22-150).
The mean age of the 63 patients included was 57 (range 20-86). Wilson also
compared patients under 50 with patients over 60 years of age and found that age

did not adversely influence the recall.

11



However, based on the BA plot (Figure 6), the authors found poor correlation when
comparing the individual scores of each patient. Outliers exceeded the limits of
agreement they set at a 4,5 point difference, which is considered clinically relevant
by Cloke et al. (Cloke et al., 2008)

60

Figure 5. Scatter plot of the study of Wilson et al.,

showing the correlation ¥
of the pre-operative Oxford Shoulder Score
compared to the score on follow-up, when

remembering previous symptoms. 30

Follow up Oxford score

20 4

10

T
10 20 30 40 50 60
Pre op Oxford score

Figure 6. Bland—Altman plot of the study of 20
Wilson et al., showing the

difference of each individual test pair plotted ¢ 10 °
against the mean Oxford

Shoulder Score. Outliers exceeded the limits of
agreement they set at a 4,5 point difference, which
is considered clinically relevant by Cloke et al.

(Cloke et al., 2008)

Difference in Oxford Score
)
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Specific statistical methods — Bland Altman plot

In this study, two scores are compared to each other. Initially, patients will be asked
to complete the Oxford Shoulder Score preoperatively. One year later, they will be
asked if they can remember what their symptoms were initially and the recalled score
will be documented and compared to the initial score. The Bland-Altman plot was
used to assess the repeatability of the Oxford Shoulder Score at two time points and

to show that the variability is not related to the magnitude of the score.
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A simple example will illustrate the importance of a method designed to assess bias

when comparing two different groups of data.

Group A:
Score I: 5
Score Il: 25

Total Score of Group A: 30
Mean score of Group A: 15 (30:2)

Group B:
Score I: 15
Score ll: 15

Total Score of Group B: 30
Mean score of Group B: 15 (30:2)

As evident in the two groups above, the mean score of Group A is identical to the
mean score of Group B. Yet the individual Test scores differ. Bland and Altman
developed a plot to show bias when comparing two different tests with each other.
(Bland and Altman, 1986) The difference of each test pair is plotted against their
mean. The 0-line indicates a difference of 0 points; hence, two pairs produce equal
results. Statistically, the limits of agreement are defined as the mean difference +- 2
SD of the differences, which indicates that 95% of the values are normally

distributed.

Summary

Tracking and acknowledging errors through outcome measures is fundamental to
evidenced-based strategies in the management of surgical patients. Challenges
arise when the appropriate application of scores and evaluation processes have to
be balanced with their feasibility within our clinical setting. Keeping this in mind,
patient-based outcome scores are practical, save time and can provide valuable
information on illnesses and benefits of health care interventions from the patient’s
perspective. The Oxford Shoulder Score is a patient-based outcome measure, which
has been rigorously validated and studied. Itis a 12-item scoring tool assessing
pain and activities of daily living in patients undergoing shoulder surgery. Using this
test, the reliability of remembering symptoms and shoulder function would enable us

to compare the preoperative to postoperative shoulder function in patients, even at a

13



later stage during their postoperative evaluation. This would be essential to deal with
inadequate preoperative documentation, encountered in our setting. A previous
study by Wilson has reported an overall significant correlation between pre- and
postoperative assessments of a cohort of patients conducted within two months.
However, they recorded a wide variation in the assessments of individuals. (Wilson
et al., 2009).

I"l. Identification of gaps or needs for further research

Our study had some gaps and weaknesses. Only one assessment tool, namely the
Oxford Shoulder score, was used. Other scoring tools with a more general
assessment (i.e. SF-36) would have allowed our study to be compared to other
patient populations. In our study the interval between the two tests was one year,
compared to 6 weeks in the study of Wilson et al., thereby eliminating one of the
weaknesses Wilson found in their study. The longer time period in our study seems
more appropriate as it allowed for complete healing and rehabilitation after the
operation. Thus, patients would have to recall their symptoms, rather than being
reminded by residual pain or functional deficits.

We concluded that our patients cannot recall the severity of their preoperative
shoulder symptoms reliably and we might need to reassess how much relevance we
put on comparing them to their postoperative scores. In future studies we should
evaluate at what point in time after the operation a patient cannot recall his
preoperative shoulder symptoms anymore, as this might be the point when,
subjectively, recovery takes place. It is possible that these findings will be applicable
to clinical areas beyond the field of orthopaedic surgery, which rely on patient based

clinical outcome measures.

V. Literature search strategy

Literature search was done online. Search engines, such as Google scholar
(www.scholar.google.com) and PubMed (www.pubmed.gov) were used. The
following key words were used: Oxford shoulder score, patient based outcome
measures, reliability of recall of symptoms, shoulder scores. Articles before the year

of 1960 were excluded.

14



V. Quality criteria

To ensure the quality of this study the following points were raised:

Context for the study

We describe a clear context for the study: Often, preoperative scoring is done
insufficiently or data is lost in deficient filing systems, thus if patients could remember
their preoperative shoulder function, this would allow for comparison to postoperative

scores.

Aim of the study

The aim of the study is clearly defined. Time margins (1 year) as well as the

research tool (Oxford Shoulder Score) are stated.

Data collection and analysis

The data analysis is described and certain methods are used, such as the Bland
Altman plot (Bland and Altman, 1986), to avoid bias when comparing the data.
Clinical importance of the data was reassessed and limits of agreement for clinical
relevance was adjusted to avoid misinterpretation of data, which was derived from
the Bland and Altman plot. The time interval between the two tests was one year and
allowed for complete healing and rehabilitation after the operation. Thus, patients
would have to recall their symptoms, rather than being reminded by residual pain or

functional deficits.

Conclusions supported by the results

We show limited support for our initial question: Can patients remember their
shoulder function? This is only true for a large group of patients, not for each

individual.

15



e. Validity and reliability

Our research tool is the Oxford Shoulder Score, which has been extensively studied
and validated. (Dawson et al., 2009)

f. Replicability
This study has good replicability since comparable interpretations and conclusions

could be drawn from our study as from a similar study by Wilson. (Wilson et al.,
2009)
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I1l. Consent Form

The patient will receive the following information prior to the publication of his case

report, if he/she agrees.

DESCRIPTION: We would like to publish the course and management of your case
as your injury is very rare and will give others valuable information on how to treat
similar injuries in the future.

RISKS AND BENEFITS: there are no anticipated risks associated with this study.
You will not receive any direct benefit from participation.

TIME INVOLVEMENT: Your participation in this study will not require 15 minutes.
PAYMENTS: You will not be paid to participate in this study.

PARTICIPANT’'S RIGHTS: Your decision whether or not to participate in this study
will not affect your medical care. Your participation is voluntary and you have the
right to withdraw your consent or discontinue participation at any time without penalty
or loss of benefits to which you are otherwise entitled. Your identity will not be

disclosed in any published and written material resulting from the study.

Who may use or disclose the information?

The following parties are authorized to use and/or disclose your health information in

connection with this research study:

1. The Protocol Director of the University of Cape Town Administrative Panel on
Human Subjects in Medical Research.

2. Research Staff working on this project.

Your personal information will be deleted from the data stream.

Contact Information:

Questions, Concerns, or Complaints: If you have any questions, concerns or
complaints about this research study, its procedures, risks and benefits, or
alternative courses of treatment, you should ask the Chairperson of the Human
Research Ethics Committee, Prof Blockman: 021 406 6492.
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IV. Questionnaire (Oxford Shoulder Score)
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