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Abstract

Background and Aims: To determine the level of diagnostic agreement between
remote and face-to-face consultation in assessing shoulder complaints.

Methods: A retrospective service evaluation with three groups of patient data; those
assessed only face-to-face (group 1), remotely then face-to-face (group 2), remotely
only (group 3). Patient data were extracted from 6 secondary care shoulder
Advanced Physiotherapy Practitioner's (APPs) records, covering six sites. Three-
hundred-and-fifty-nine sets of patient data were included in the final evaluation. The
main outcome measure was the percentage of agreement between diagnosis at
initial and follow-up consultation, when assessed by APPs across the three groups. A
Pearson x° test was used to assess the relationship between the method of
consultation and the level of diagnostic agreement. Diagnoses were categorized as
either the same, similar, or different by an independent APP. Secondary outcome
measures investigated whether age or the length of time between appointments had
any effect in determining the level of diagnostic concordance.

Results: There was exact agreement of 77.05% and 85.52% for groups 1 and 3,
respectively, compared with 34.93% for patient data in group 2. Similar clinical
impressions across both initial and follow-up were seen 16.39% of the time in group
1, 7.24% of the time in group 3, and 36.99% in group 2. Lastly, the percentage of
times a diagnosis was changed between initial and review appointments occurred in
only 6.56% of group 1 contacts, 7.24% of group 3 contacts, but 28.08% of the time
in group 2.

Conclusion: There was a large mismatch in the diagnosis of musculoskeletal shoulder
complaints, when patients are initially assessed remotely and then followed-up in-
person. This has implications for the future provision of shoulder assessment in

physiotherapy.
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1 | INTRODUCTION

Musculoskeletal physiotherapy has seen a dramatic surge in the use of
remote consultations since the onset of the coronavirus pandemic. This
has been done to combat waiting lists whilst keeping both patients and
clinicians safe.!™> Remote consultations fall under “telehealth,” and are
defined as over the phone, via video link or online.® The NHS recovery
plan drives an onward trajectory of incorporating digital communication
between healthcare staff and patients.”

Many studies have examined remote consultations in healthcare,
mostly exploring patient adherence to health interventions, overall
satisfaction and acceptance of clinicians and service users, health
economics, and the time burden appointments place on pa-
tients.>®~12 Findings have mainly been positive, indicating a place
for telehealth in the future provision of day-to-day healthcare.

Within current telehealth research, however, there is a scarcity
of literature exploring the level of diagnostic agreement between
face-to-face and remote consultations when assessing musculo-
skeletal conditions. Face-to-face consultations have been described
as the “gold standard” in determining an accurate musculoskeletal
diagnosis.*® This may be due to both the complexity of pain** and the
growing body of research indicating incidental findings of limited
clinical significance on imaging.*>~1® Moreover, there are few studies
considering the shoulder complex which has been described as a

"19 and “difficult” to analyze.?° Of the existing

“diagnostic challenge
research examining diagnostic agreement between remote and in-
person consultations, the shoulder complex has seen less favorable
results when compared to other areas of the body,* with 78.6%
agreement of a same or similar diagnosis for the shoulder, compared
to 92.9% for the lumbar spine.?!

Studies demonstrating high levels of agreement between remote
and face-to-face assessments often contain numerous methodo-
logical weaknesses including a lack of blinding of all involved, small
sample sizes, a lack of acknowledgment to barriers or facilitators* and
research undertaken in laboratory rather than clinical settings.?*2? A
recent systematic review recommended future research should
generate data from real clinical populations in target environments.*®

The acceptability of telehealth as equal to face-to-face consulta-
tions is contentious.?>2> A lack of experience and knowledge of
telehealth systems, along with inadequate technology infrastructure
in healthcare facilities, have been suggested as potential barri-
ers.826727 A cross-sectional qualitative survey of allied health
clinicians working through the covid-19 pandemic, revealed multiple
complaints regarding the inability to “properly” assess patients.!
Reported limitations included the loss of palpation skills, poor camera
angles creating difficulty observing patients, and trouble conducting
special tests. Alternatively, Tanaka et al.’> concluded that telehealth
assessment of shoulder function and range of motion can be done
“adequately.” A review examining special orthopedic tests found
disparity in the percentage agreement between remote and face-to-
face orthopedic tests for the shoulder and ankle at 76% and 99.3%
respectively.13 Similarly low levels of agreement between telehealth

and face-to-face assessment for neurodynamic testing of the

shoulder (56.1%) and fair to moderate levels of agreement for pain,
swelling, and scarring were found.*® These findings are endorsed by
Turolla et al.* who query accurate diagnosis and ability to exclude
red flags in the absence of palpation or performing specific tests.
Overall, there is currently a lack of robust evidence to conclude
that the shoulder complex can be assessed remotely as safely and
accurately, as can be done face-to-face. The change in musculo-
skeletal physiotherapy delivery since the start of the pandemic has
resulted in a greater reliance on remote consultations. The aim of this
retrospective service evaluation was to assess the level of diagnostic
agreement between remote and face-to-face shoulder assessment.
By comparing the levels of agreement between remote-only
appointments and face-to-face-only appointments, any differences
seen between those groups and face-to-face followed by remote
appointments might be inferred as being due to the method of

consultation.

2 | METHODS

2.1 | Design

This was a retrospective service evaluation investigating the level of
agreement between remote and face-to-face consultation for the
diagnosis of conditions affecting the shoulder. The people under-
taking the assessment were Advanced Physiotherapy Practitioners
(APPs) in the Integrated Musculoskeletal (imsk) shoulder and elbow
team. APPs are highly skilled clinicians with a wealth of experience
and elevated knowledge and critical thinking skills.3® APPs who
specialize in the shoulder would therefore be considered the
clinicians best able to demonstrate highest levels of agreement

between in-person and remote shoulder assessment.

2.2 | Data

This evaluation used data from patients initially assessed within the
imsk service between January 1, 2020 to December 31, 2020 and the
subsequent follow-up consultation data. The data was extracted from
routinely kept excel spreadsheets, containing information related to
patients presenting to the APPs with shoulder complaints only (e.g.,
not referred from another source) and electronic patient records.
Routinely collected data such as patient's age, sex, diagnosis, and
assessment date, along with diagnosis were analyzed.

From patient records, people who had been both assessed and
followed-up face-to-face by the imsk team were identified as
group 1. Data from people initially assessed remotely (by telephone
or videoconferencing equipment) and who then went on to have a
face-to-face review, were identified as group 2. Group 3 data
consisted of people where both first and second appointments with
the APP were remote (Figure 1).

The days between remote and face-to-face consultation were also

recorded as some conditions may masquerade as another until further
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Initial appointment
face-to-face?

/ ~C
Yes No
Follow-up Follow-up
face-to-face? remote?
Yes No No Yes
Excluded Group 2
Group 1 Face-to-face then Remote then face- Group 3

Face-to-face only Remote only

remote to-face

FIGURE 1 Flowchart of patient data categorization.

symptoms develop.3! Therefore, it was useful to examine if longer
lapses between appointments led to a higher mismatch of diagnosis.
The patients' sex and age were included in the evaluation to
evaluate if the data were normally distributed between groups and to
observe if there were any trends for improved consensus in the
clinical impressions with a certain age group, particularly when using
remote methods to assess and review patients. Age groups were
defined as under 45 years, 45-64 years, and over 65 years at the
time of initial assessment, due to UK computer literacy rates.>?

Data had to meet the following conditions for inclusion:

e Data from persons aged 218 years old.

e Presenting/referred with unilateral or bilateral shoulder symptoms.

Data were excluded for the following reasons:
Notes included a diagnosis of any cognitive or communication

issues that would interfere with assessments (e.g., dementia, deaf).

¢ No objective assessment.

e Any patients assessed initially by one clinician and followed-up by
another, as this may have introduced confounding variables, for
example, interrater reliability.

e Duplicate data sets across the excel spreadsheets.

e Patient only attended one appointment.

2.3 | Procedure/process

The APP's clinical impression documented in the patient's electronic
patient record or indeed, the absence of a diagnosis if the notes
offered none, were recorded for both the initial and follow-up
consultation. These were then analyzed by an independent, blinded
APP, not working in the imsk shoulder and elbow team. The
independent, blinded APP rated the clinical impression between the
initial and follow-up consultation as either the same, similar, or

different, on the following basis:

e Same = clinical impressions are an exact match at initial and follow-

up consultations.

Open Access

e Similar = same structure/condition but minor omissions/additions
to either initial or follow-up clinical impression.
o Different = different structure or condition recorded at initial and

follow-up consultation.

In the absence of a documented clinical impression at the follow-
up appointment, it was assumed that the clinician had not changed
their diagnosis and therefore was considered as the same, across all
three groups.

After reviewing the independent, blinded APP's categorization,
the author asked for clarification on nine sets of data. Any
disagreements in the categorizations of data were resolved by an
orthopedic consultant physiotherapist, who specialized in the

management of shoulder conditions.

2.4 | Analysis

To determine the viability of using remote shoulder assessment as a
suitable alternative to face-to-face consultation, diagnostic concor-
dance data between appointments were appropriate for both
descriptive and interferential statistical analysis. For the latter, the
two-tailed x? test of independence was selected as the data were

nominal.®3

These results, along with descriptive statistics to summa-
rize the characteristics of patient data, were generated using IBM
SPSS Statistics Version 23 program (IBM) and Microsoft Excel for

Microsoft 365 MSO, Version 2112.

3 | RESULTS

To assess the level of diagnostic agreement between remote and face-to-
face consultation in assessing shoulder complaints in this retrospective

evaluation, data sets were collected and analyzed as described below.

3.1 | Patient data

Figure 2 presents a flowchart, depicting the patient data included and
excluded in this evaluation. Originally, there were 791 sets of patient
data recorded for the period January 1, 2020 to December 31, 2020.
In total, 432 sets of patient data were excluded, leaving 359 sets of

patient data to be included for analysis.

3.2 | Characteristics of patient data

Table 1 depicts the characteristics of the included patient data sets.
Overall, the mean age was 54.02 years (SD: 12.38), with the youngest
patient data included 21 years old and the oldest 83 years old. The
majority of patient data included was derived from females (59.05%).
Histograms, Q-Q plots, and boxplots showed data to be normally
distributed (Appendix A).
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sets of patient data
recorded for the period

Excluded

01/01/2020 — 31/12/2020

Excluded

Initial appointment face-to-face

Originally assessed in 2019/out

then remote: 43

No objective assessment at

\ 4

with inclusion dates: 21

Seen by a different clinician at

initial appointment: 59 <«

Under 18 at initial assessment:

A 4

follow-up appointment: 37

Could not or did not attend

3 <

Only seen once as did not or

i initial assessment: 29

> Elbow complaint only: 1

could not attend follow-up: 24

Duplicate data across

Only seen once (no follow-up

spreadsheets: 91

!

A 4

appointment required): 124

359

sets of patient data fit the
inclusion criteria

FIGURE 2 Flowchart depicting inclusion and exclusion of patient data.

TABLE 1 Characteristics of patient data.

Face-to-face only

Characteristics (group 1), n=61

Age in years, mean (SD) 55.82 (12.4)
Sex
Female, n (%) 35 (57.34)
Male, n (%) 26 (42.62)

Days between appointments,
mean (SD)

46.39 (68.12)

3.3 | Primary outcome: Level of agreement
between remote and face-to-face methods of
assessment

The same clinical impressions were documented in 77.05% and
85.52% for groups 1 and 3, respectively. This contrasts with 34.93%
for group 2, patients who were initially assessed remotely then
followed-up in-person.

Patients notes that documented a similar clinical impression
across both initial and follow-up were seen 16.39% of the time in
group 1, 36.99% in group 2, and 7.24% of the time in group 3.

Remote then face-to- Remote only

face (group 2), n=146 (group 3), n=152 Total n =359

54.79 (12.85) 52.56 (11.81) 54.02 (12.38)
86 (58.9) 91 (59.87) 212 (59.05)
60 (41.1) 61 (40.13) 147 (40.95)

34.51 (48.15) 37.99 (32.21) 38 (46.6)

Lastly, the percentage of times a diagnosis was changed between
initial and review appointments occurred in only 6.56% in group 1,
7.24% in group 3, but 28.08% of the time in group 2. These results
can be seen in a clustered bar chart (Figure 3).

A x2 test of independence was calculated comparing the
frequency of each of the levels of diagnostic agreement with the
three consultation types (Tables 2 and 3). The Pearson x2 value found
a significant interaction (x°4; = 88.99, p < 0.00001),>* demonstrating
a less than 0.001% probability that the results above occurred by
chance. This suggests that the method of consultation and level of
diagnostic agreement are related.
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3.4 | Secondary outcomes: Difference in diagnostic
agreement across different assessment methods,
dependent on age

When separating the results by age into groups of people <45 years

old, 45-64 years old, and >65 years old, there was a higher rate of

different diagnoses being recorded between sessions in the older age

Level of Diagnostic Agreement per Group

Diagnosis
match
W different
W same
[Esimilar

100+

Percent

20

Face to face only Remote then face to face Remote only
(group 1) (group 2) (group 3)
Consultation type

FIGURE 3 Level of diagnostic agreement between each group.

TABLE 2 Crosstabulation for the level of diagnostic agreement
and method of consultations.

Diagnosis match

Group Same Similar Different

1 Actual count 47 10 4
Expected count 38.7 12.7 9.5

2 Actual count 51 54 41
Expected count 92.7 30.5 22.8

3 Actual count 130 11 11
Expected count 96.5 31.8 23.7

TABLE 3 ¥ test for independence and symmetric measures.

Value
Person x° 88.992
Likelihood ratio 92.474
Number of valid cases 359
Symmetric measures
Nominal by nominal Phi

Cramer's V

Open Access

group, at 25%. This is compared to a different diagnosis in 13.78% of
the 45-64-year-old patient data and 12.86% for the youngest cohort.

Group 2 resulted in the largest discordance in clinical impressions
between appointments with 10% in the <45s, 10.22% of the 45-64-
year-olds, and 17.19% of the >65s.

3.5 | Secondary outcomes: Difference in diagnostic
agreement depending on length of time between
appointments

The longest delay between appointments was 344 days in group 1,
352 days in group 2, and 175 days in group 3 (Table 4). Of these, both
initial and second clinical impressions were either the same or similar,
appearing to demonstrate that the length of time between appoint-
ments did not significantly alter the APPs clinical impression.

Table 5 presents descriptive statistics for the data sets that
indicated there was a different clinical impression between first and
follow-up appointment. It demonstrates no major differences in the
mean or median days between each of the three groups. This
reinforces any differences seen between the groups, may be due to
the method of assessment, rather than the time elapsed between
appointments.

The primary aim of this evaluation was to determine the level of
agreement between remote and face-to-face consultations when
examining the shoulder complex. Descriptive statistics demonstrated
a difference between diagnosis in group 2, with a different clinical

impression documented at initial and follow-up appointments

TABLE 4 Longest number of days between appointments, for
each level of diagnostic agreement.

Longest time between appointments (days)

Level of Face-to-face  Remote then
diagnostic only face-to-face Remote only
Agreement (group 1) (group 2) (group 3)
Same 267 332 175
Similar 344 352 28
Different 35 111 83
Degrees of freedom Asymptotic significance (two-sided)
4 0
4 0
Value Approximate significance
0.498 0
0.352 0
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TABLE 5 Descriptive statistics for different clinical impression
recorded at follow-up appointment.

Consultation type

Face-to- Remote then
Days between face only face-to-face Remote only
appointments (group 1) (group 2) (group 3)
Mean 24 25.41 25.18
Lowest value 7 0 1
Highest value 35 111 83
Median 27 22 27

28.08% of the time. This contrasts with the face-to-face-only and
remote-only groups, with different clinical impressions documented
6.56% and 7.24%, respectively. A x? test of independence suggested
with a high level of probability that the method of consultation and

level of diagnostic agreement are related.

4 | DISCUSSION

The purpose of this retrospective service evaluation was to assess
the level of agreement between remote and in-person consultations
in assessing the shoulder complex. The findings of this evaluation
have uncovered some notable results. When pooled together, the
diagnoses recorded as the same or similar between initial and return
appointments for groups 1 and 3, come to 93.44% and 92.76%,
respectively. In stark comparison, this is only 71.92% for group 2.
This demonstrates a different diagnosis in 28.08% of cases between
the initial remote consultation and the subsequent in-person follow-
up, indicating over one in every four clinical impressions had some
uncertainty. It can be argued that this might indicate a considerable
deficit for accuracy of remote consultation when analyzing shoulder
complaints, even by APPs, and could lead to the mismanagement of
patients with shoulder problems. Future research is advised to assess
the variability in diagnostic agreement with less experienced
physiotherapists. Furthermore, the rate of different diagnoses
recorded between sessions was higher in the over 65-year-old age
group, compared with younger cohorts, irrespective the method of
consultation. This may be due to the likelihood of increasing co-
morbidities®® and therefore complexity in making a correct diagno-
sis.%¢ It could also be argued that it may be due, in part, to a lower
computer literacy rate in this age group.3?

The result of patients not receiving a correct diagnosis and
therefore being mismanaged may potentially lead to patients
experiencing pain, disability, and a lack of social participation
including employment for longer than necessary. There is evidence
to suggest the longer a person is absent from their work, through
iliness or injury, the less likely they are to return to the work-
place.3”*8 This obviously has serious financial and quality-of-life
implications for those affected, stretching far beyond the clinician's
treatment room. In addition, therapists' confidence and overall job

satisfaction may also be negatively impacted upon. One clinician from
a qualitative survey advised that a lack of confidence in their
diagnosis affected their treatment planning.! This is echoed by

1.3? that remote consultations were considered “not fit for

Schutz et a
purpose” when attempting to make a diagnosis in primary care. The
result of mismanaged patients could be a delay in appropriate
treatment, poorer patient outcomes*® and ultimately, higher medico-
legal costs for health boards.*' The literature supports careful
consideration be given to more complex patient cases, to have them
initially assessed face-to-face* and for a balance to be struck
between remote and face-to-face consultations to mitigate against
the aforementioned risks.*? Given the results of this evaluation, these
authors would go further to suggest, where possible, all initial
consultations for shoulder examination are carried out in-person

initially, particularly with the older population.

5 | LIMITATIONS

Initially this study was planned to be prospective, however due to the
Covid-19 pandemic, it was to prove problematic to obtain ethical
approval for a prospective study where further controls could have
been put in place. A prospective study may have resulted in less
missing data in relation to recording a clinical impression at both
initial and follow-up appointments. An assumption was made in the
absence of a clinical impression at follow-up, that it was essentially
unchanged, however there is no certainty that this was the case. The
only way of mitigating this was that this assumption was upheld
across all three groups.

There were multiple instances whereby the APP did not carry out
an objective assessment when assessing the patient remotely, instead
choosing to make the following appointment face-to-face to reach a
diagnosis. This meant a raft of data could not be included. One could
cautiously argue that in these instances, the clinician felt they would
garner more from a face-to-face assessment than they would
remotely. Indeed, there were numerous comments in APP's notes
expressing their uncertainty when carrying out remote consultations,
even in the cases where initial and follow-up consultations clinical
impressions were the same. This is supported by Rosen et al.*? whose
qualitative study describes inaccurate, misunderstood, or missing
information between GPs and patients during remote consultation.
Rosen et al.*? further revealed that clinicians reported stress due to
the uncertainties surrounding remote appointments and that remote
consultations risk inadequate assessment and therefore an incorrect

diagnosis.

6 | CONCLUSION

This retrospective service evaluation has demonstrated there was a
considerable difference in the diagnosis of musculoskeletal shoulder
complaints when patients are initially assessed remotely, and then
followed-up in-person by specialist shoulder and elbow APPs. It is the
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recommendation of these authors that where possible, initial
appointments should be conducted face-to-face, to have the greatest
opportunity at reaching a sound diagnosis. Further prospective
research into the levels of agreement between remote and in-person
shoulder assessment with physiotherapists of varying experience
would be beneficial and have potential implications for the future

provision of shoulder assessment in physiotherapy.

AUTHOR CONTRIBUTIONS

Louise Cockburn: Conceptualization; data curation; formal analysis;
investigation; methodology; writing—original draft; writing—review
and editing. Gill Baer: Resources; supervision; writing—review and
editing. Jenna Rhodes: Resources; supervision; writing—review and
editing. all authors have read and approved the final version of the

manuscript.

ACKNOWLEDGMENTS

The authors would like to thank the staff at Queen Margaret
University, Edinburgh for their support, statistical advice, and assist-
ance. Also, they gratefully acknowledged the role Gavin Ritch played in
analyzing the free-text clinical diagnoses and Phil Ackerman for
overseeing the resolution of any disagreements in the categorization
of the clinical impressions. Along with the Integrated Musculoskeletal
shoulder and elbow team and their manager. The views expressed in
the submitted article are that of the authors own and not an official

position of Queen Margaret University or NHS Lothian.

CONFLICT OF INTEREST STATEMENT
The authors declare no conflict of interest.

DATA AVAILABILITY STATEMENT

The lead author, Louise Cockburn, had full access to all data in this
study and takes complete responsibility for the integrity of the data
and the accuracy of the data analysis.

ETHICS STATEMENT

Ethical approval to conduct this evaluation was obtained from Queen
Margaret University, Edinburgh on 19 October 2021. Approval from
NHS Lothian Caldicott Guardian (CG/DF/2190) and Edinburgh
Health and Social Care Partnership's Quality Improvement team
was granted before this. Ethical approval was granted on the
provision that raw data would be stored confidentially and kept for

a 5-year period on Queen Margaret University, Edinburgh's servers.

TRANSPARENCY STATEMENT

The lead author, Louise Cockburn, affirms that this manuscript is an
honest, accurate, and transparent account of the study being
reported; that no important aspects of the study have been omitted.

ORCID
Louise Cockburn https://orcid.org/0000-0002-2713-4645
Gill Baer "= https://orcid.org/0000-0002-1528-2851

Open Access

REFERENCES

1. Malliaras P, Merolli M, Williams CM, Caneiro JP, Haines T, Barton C.
It's not hands-on therapy, so it's very limited: Telehealth use and
views among allied health clinicians during the coronavirus
pandemic. Musculoskeletal Sci Pract. 2021;52:102340. doi:10.1016/
j.msksp.2021.102340

2. Cottrell MA, Russell TG. Telehealth for musculoskeletal physio-
therapy. Musculoskeletal Sci Pract. 2020;48:102193. doi:10.1016/j.
msksp.2020.102193

3. Wong B, Ward D, Gemmell K, et al. How is telehealth being utilized
in the context of rehabilitation for lower limb musculoskeletal
disorders: a scoping review. Phys Ther Rev. 2020;25:350-360. doi:10.
1080/10833196.2020.1832712

4. Turolla A, Rossettini G, Viceconti A, Palese A, Geri T. Musculo-
skeletal physical therapy during the COVID-19 pandemic: is
telerehabilitation the answer? Phys Ther. 2020;100(8):1260-1264.
doi:10.1093/ptj/pzaa093

5. Tanaka MJ, Oh LS, Martin SD, Berkson EM. Telemedicine in the era
of COVID-19: the virtual orthopaedic examination. J Bone Jt Surg.
2020;102(12):e57. doi:10.2106/JBJS.20.00609

6. General Medical Council. Remote consultations. Accessed February
6, 2024. https://www.gmc-uk.org/ethical-guidance/ethical-hub/
remote-consultations

7. Health & Social Care. NHS Recovery Plan 2021-2026. Health & Social
Care; 2021.

8. Audit Scotland. Key messages: A review of telehealth in Scotland. Audit
Scotland; 2010.

9. Kairy D, Lehoux P, Vincent C, Visintin M. A systematic review of
clinical outcomes, clinical process, healthcare utilization and costs
associated with telerehabilitation. Disabil Rehabil. 2009;31(6):
427-447. doi:10.1080/09638280802062553

10. Russell TG. Telerehabilitation: a coming of age. Aust J Physiother.
2009;55(1):5-6. doi:10.1016/s0004-9514(09)70054-6

11. Covert LT, Slevin JT, Hatterman J. The effect of telerehabilitation on
missed appointment rates. Int J Telerehabil. 2018;10(2):65-72.
doi:10.5195/ijt.2018.6258

12. Nelson M, Russell T, Crossley K, Bourke M, McPhail S. Cost-
effectiveness of telerehabilitation versus traditional care after total
hip replacement: a trial-based economic evaluation. J Telemed
Telecare. 2021;27(6):359-366. doi:10.1177/1357633X19869796

13. Mani S, Sharma S, Omar B, Paungmali A, Joseph L. Validity and
reliability of Internet-based physiotherapy assessment for musculo-
skeletal disorders: a systematic review. J Telemed Telecare.
2017;23(3):379-391. doi:10.1177/1357633X16642369

14. Andrasik F, Flor H, Turk DC. An expanded view of psychological
aspects in head pain: the biopsychosocial model. Neurol Sci.
2005;26(suppl 2):s87-s91. doi:10.1007/510072-005-0416-7

15. Dean Deyle G. The role of MRI in musculoskeletal practice: a clinical
perspective. J Manual Manipulative Ther. 2011;19(3):152-161.
doi:10.1179/2042618611Y.0000000009

16. Girish G, Lobo LG, Jacobson JA, Morag Y, Miller B, Jamadar DA.
Ultrasound of the shoulder: asymptomatic findings in men. Am
J Roentgenol. 2011;197(4):W713-W719. doi:10.2214/AJR.11.6971

17. Sajid IM, Parkunan A, Frost K. Unintended consequences: quantify-
ing the benefits, iatrogenic harms and downstream cascade costs of
musculoskeletal MRI in UK primary care. BMJ Open Qual.
2021;10(3):e001287. doi:10.1136/bmjog-2020-001287

18. Schibany N, Zehetgruber H, Kainberger F, et al. Rotator cuff tears in
asymptomatic individuals: a clinical and ultrasonographic screening
study. Eur J Radiol. 2004;51(3):263-268. doi:10.1016/S0720-048X
(03)00159-1

19. McFarland EG, Garzon-Muvdi J, Jia X, Desai P, Petersen SA. Clinical
and diagnostic tests for shoulder disorders: a critical review. Br
J Sports Med. 2010;44(5):328-332. doi:10.1136/bjsm.2009.067314


https://orcid.org/0000-0002-2713-4645
https://orcid.org/0000-0002-1528-2851
https://doi.org/10.1016/j.msksp.2021.102340
https://doi.org/10.1016/j.msksp.2021.102340
https://doi.org/10.1016/j.msksp.2020.102193
https://doi.org/10.1016/j.msksp.2020.102193
https://doi.org/10.1080/10833196.2020.1832712
https://doi.org/10.1080/10833196.2020.1832712
https://doi.org/10.1093/ptj/pzaa093
https://doi.org/10.2106/JBJS.20.00609
https://www.gmc-uk.org/ethical-guidance/ethical-hub/remote-consultations
https://www.gmc-uk.org/ethical-guidance/ethical-hub/remote-consultations
https://doi.org/10.1080/09638280802062553
https://doi.org/10.1016/s0004-9514(09)70054-6
https://doi.org/10.5195/ijt.2018.6258
https://doi.org/10.1177/1357633X19869796
https://doi.org/10.1177/1357633X16642369
https://doi.org/10.1007/s10072-005-0416-7
https://doi.org/10.1179/2042618611Y.0000000009
https://doi.org/10.2214/AJR.11.6971
https://doi.org/10.1136/bmjoq-2020-001287
https://doi.org/10.1016/S0720-048X(03)00159-1
https://doi.org/10.1016/S0720-048X(03)00159-1
https://doi.org/10.1136/bjsm.2009.067314

8 of 10 _Health Science Reports
WILEY P

20.

21.
22.
23.

24,

25.
26.
27.
28.
29.
30.

31

32.

COCKBURN ET AL.

OpenAccess

Schenkman M, Rugo de Cartaya V. Kinesiology of the shoulder
complex. J Orthop Sports Phys Ther. 1987;8(9):438-450. doi:10.2519/
jospt.1987.8.9.438

Cottrell MA, O'Leary SP, Swete-Kelly P, et al. Agreement between
telehealth and in-person assessment of patients with chronic
musculoskeletal conditions presenting to an advanced-practice
physiotherapy screening clinic. Musculoskeletal Sci Pract. 2018;38:
99-105. doi:10.1016/j.msksp.2018.09.014

Steele L, Lade H, McKenzie S, Russell TG. Assessment and diagnosis
of musculoskeletal shoulder disorders over the Internet. Int
J Telemed Appl. 2012;2012:945745. doi:10.1155/2012/945745
Broens THF, Huis in't Veld RMHA, Vollenbroek-Hutten MMR,
Hermens HJ, van Halteren AT, Nieuwenhuis LJM. Determinants of
successful telemedicine implementations: a literature study. J Telemed
Telecare. 2007;13(6):303-309. doi:10.1258/135763307781644951
Hasani F, Malliaras P, Haines T, et al. Telehealth sounds a bit
challenging, but it has potential: participant and physiotherapist
experiences of gym-based exercise intervention for Achilles tendi-
nopathy monitored via telehealth. BMC Musculoskelet Disord.
2021;22(1):138. doi:10.1186/s12891-020-03907-w

Kairy D, Tousignant M, Leclerc N, C6té AM, Levasseur M, Researchers t.
The patient's perspective of in-home telerehabilitation physiotherapy
services following total knee arthroplasty. Int J Environ Res Public Health.
2013;10(9):3998-4011. doi:10.3390/ijerph10093998

Gilbert AW, Billany JCT, Adam R, et al. Rapid implementation of
virtual clinics due to COVID-19: report and early evaluation of a
quality improvement initiative. BMJ Open Qual. 2020;9(2):e000985.
doi:10.1136/bmjog-2020-000985

Hutchings R. The impact of Covid-19 on the use of digital
technology in the NHS. 2020. Accessed February 6, 2024. https://
www.nuffieldtrust.org.uk/files/2020-08/the-impact-of-covid-19-
on-the-use-of-digital-technology-in-the-nhs-web-2.pdf

Topol E. Preparing the Healthcare Workforce to Deliver the digital
future: An independent report on behalf of the Secretary of State for
Health and Social Care. NHS; 2019.

Cottrell MA, Galea OA, O'Leary SP, Hill AJ, Russell TG. Real-time
telerehabilitation for the treatment of musculoskeletal conditions is
effective and comparable to standard practice: a systematic review
and meta-analysis. Clin Rehabil. 2017;31(5):625-638. doi:10.1177/
0269215516645148

Chartered Society of Physiotherapy. Advanced Practice in Physio-
therapy Understanding the Contribution of Advanced Practice in
Physiotherapy to Transforming Lives, Maximising Independence and
Empowering Populations. Chartered Society of Physiotherapy; 2015.
Rangan A, Gibson J, Brownson P, Thomas M, Rees J, Kulkarni R.
Frozen shoulder. Shoulder Elbow. 2015;7(4):299-307. doi:10.1177/
1758573215601779

Prescott C. Internet users, UK: 2020. Internet use in the UK; annual
estimates by age, sex, disability and geographical location. Office for
National Statistics; 2021.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Field A. Discovering Statistics Using IBM SPSS Statistics. 5th ed.
SAGE; 2018.

Social Science Statistics. P value from chi-square calculator. 2022.
Accessed February 6, 2024. https://www.socscistatistics.com/
pvalues/chidistribution.aspx

Linden M, Linden U, Goretzko D, Gensichen J. Prevalence and
pattern of acute and chronic multimorbidity across all body systems
and age groups in primary health care. Sci Rep. 2022;12(1):272.
doi:10.1038/s41598-021-04256-x

Mezzich JE, Salloum IM. Clinical complexity and person-centered
integrative diagnosis. World Psychiatry. 2008;7(1):1-2. doi:10.1002/j.
2051-5545.2008.tb00138.x

Tveter AT, @iestad BE, Rysstad TL, et al. Risk assessment for
prolonged sickness absence due to musculoskeletal disorders:
protocol for a prospective cohort study. BMC Musculoskelet Disord.
2020;21(1):326. doi:10.1186/s12891-020-03354-7

Department of Work and Pensions and Department of Health and
Social Care (DWP and DHSC). Health in the workplace—patterns of
sickness absence, employer support and employment retention.
2019. Accessed February 6, 2024. https://assets.publishing.service.
gov.uk/media/5d2c67de40f0b64a82516308/health-in-the-
workplace-statistics.pdf

Schutz S, Walthall H, Snowball J, et al. Patient and clinician experiences
of remote consultation during the SARS-CoV-2 pandemic: a service
evaluation. Digital Health. 2022;8(8):205520762211150. doi:10.1177/
20552076221115022

Salazar LM, Gutierrez-Naranjo JM, Meza C, et al. Joint aspiration and
serum markers—do they matter in the diagnosis of native shoulder
sepsis? A systematic review. BMC Musculoskelet Disord. 2022;23(1):
470. doi:10.1186/s12891-022-05385-8

Sharma H, Bhagat S, Gaine W. Reducing diagnostic errors in
musculoskeletal trauma by reviewing non-admission orthopaedic
referrals in the next-day trauma meeting. Ann The Roy
Coll Surg Engl. 2007;89:692-695. doi:10.1308/003588407X20
5305

Rosen R, Wieringa S, Greenhalgh T, et al. Clinical risk in remote
consultations in general practice: findings from in-COVID-19 pan-
demic qualitative research. BJGP Open. 2022;6(3):BJGP0.2021.0204.
doi:10.3399/BJGP0.2021.0204

How to cite this article: Cockburn L, Baer G, Rhodes J. Level
of diagnostic agreement in musculoskeletal shoulder diagnosis
between remote and face-to-face consultations: a
retrospective service evaluation. Health Sci Rep.
2024;7:€2060. doi:10.1002/hsr2.2060


https://doi.org/10.2519/jospt.1987.8.9.438
https://doi.org/10.2519/jospt.1987.8.9.438
https://doi.org/10.1016/j.msksp.2018.09.014
https://doi.org/10.1155/2012/945745
https://doi.org/10.1258/135763307781644951
https://doi.org/10.1186/s12891-020-03907-w
https://doi.org/10.3390/ijerph10093998
https://doi.org/10.1136/bmjoq-2020-000985
https://www.nuffieldtrust.org.uk/files/2020-08/the-impact-of-covid-19-on-the-use-of-digital-technology-in-the-nhs-web-2.pdf
https://www.nuffieldtrust.org.uk/files/2020-08/the-impact-of-covid-19-on-the-use-of-digital-technology-in-the-nhs-web-2.pdf
https://www.nuffieldtrust.org.uk/files/2020-08/the-impact-of-covid-19-on-the-use-of-digital-technology-in-the-nhs-web-2.pdf
https://doi.org/10.1177/0269215516645148
https://doi.org/10.1177/0269215516645148
https://doi.org/10.1177/1758573215601779
https://doi.org/10.1177/1758573215601779
https://www.socscistatistics.com/pvalues/chidistribution.aspx
https://www.socscistatistics.com/pvalues/chidistribution.aspx
https://doi.org/10.1038/s41598-021-04256-x
https://doi.org/10.1002/j.2051-5545.2008.tb00138.x
https://doi.org/10.1002/j.2051-5545.2008.tb00138.x
https://doi.org/10.1186/s12891-020-03354-7
https://assets.publishing.service.gov.uk/media/5d2c67de40f0b64a82516308/health-in-the-workplace-statistics.pdf
https://assets.publishing.service.gov.uk/media/5d2c67de40f0b64a82516308/health-in-the-workplace-statistics.pdf
https://assets.publishing.service.gov.uk/media/5d2c67de40f0b64a82516308/health-in-the-workplace-statistics.pdf
https://doi.org/10.1177/20552076221115022
https://doi.org/10.1177/20552076221115022
https://doi.org/10.1186/s12891-022-05385-8
https://doi.org/10.1308/003588407X205305
https://doi.org/10.1308/003588407X205305
https://doi.org/10.3399/BJGPO.2021.0204
https://doi.org/10.1002/hsr2.2060

COCKBURN T AL. Health Science Reports ~WI LEY—m

Open Access

APPENDIX A: NORMALITY OF AGE DATA ACROSS ALL THREE GROUPS IN Q-Q PLOTS AND BOXPLOT
Normal Q-Q plots

Normal Q-Q Plot of Age (years)
Consultation Type: Face to Face only (group 1)
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Normal Q-Q Plot of Age (years)

Consultation: Remote only (group 3)
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