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Abstract
Background

This review examines whether randomised controlled trials (RCTs) of
surgery in orthopaedics are inclusive of their target populations,
including under-served populations.

Methods

The BM]J, Journal of the American Medical Association, The Lancet, and
The New England Journal of Medicine were electronically searched in
February 2022 for eligible RCTs published from 1 January 2014.
Screening, key baseline patient characteristics, the inclusion of under-
served groups and whether patient recruitment was pragmatic in
design were key data extracted. The findings were tabulated and
reported narratively.

Results

There were 26 RCTs included that were parallel in design and
conducted across a range of countries in different hospital settings.
Four RCTs did not report the complete CONSORT statement. There
was variation in the percentage of the screened population who were
randomised into the studies ranging from 5.8% to 74.7%. Most RCTs
were pragmatic in design regarding patient selection but this did not
necessarily translate to an inclusive trial population. Only two RCTs
reported the age and gender of all screened patients. All 26 RCTs
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reported the age and gender of randomised patients but only four
studies reported ethnicity. Reporting about the consideration and
inclusion of under-served populations was limited.

Conclusions

There is variation in the exclusion of patients of the target population.
Reporting of key patient characteristics during screening and
attention given to under-served populations in the design, conduct
and reporting of these trials is limited. Training and education on
inclusivity is required along with practical guidance about how to
implement this. To improve inclusivity in the screening and
recruitment of patients there should be a focus on (i) screening and
eligibility criteria, (ii) collection and reporting on attributes to ensure
no section of the eligible population is inadvertently excluded, and (iii)
embedding mechanisms to allow all eligible patients the opportunity
to participate.

Plain Language Summary

Orthopaedic surgical trials often aim to evaluate surgery in real-world
settings, including a wide range of participants to reflect the target
population. This approach helps ensure the research is relevant to
clinical practice and that the findings can be widely applied. The
National Institute for Health and Care Research (NIHR) in the United
Kingdom is focusing on improving the inclusion of under-represented
groups in healthcare research, such as those of different ages,
educational backgrounds, and language abilities. Including diverse
participants in trials is crucial to avoid missing important findings and
to prevent discrimination. This review looked at whether orthopaedic
surgical trials are inclusive of their target populations, including
under-served groups. It included 26 trials from various countries and
hospital settings. The review found that there is variation in how
patients are excluded, limited reporting of key patient characteristics,
and insufficient attention to under-served populations in the design
and conduct of these trials. Training and education on inclusivity is
required along with practical guidance about how to implement this.
To make trials more inclusive and representative, there should be a
focus on the following (i) the criteria for screening and eligibility, (ii)
collecting and reporting information to ensure no eligible group is left
out, and (iii) create ways for all eligible patients to participate.

Keywords
Inclusivity; Under-served; Orthopaedics; Surgery; Randomised trials;
Review
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:13789) Amendments from Version 1

The reporting on place of residence for a study has been amended
with reference to Table 6S. The fourth paragraph of the Discussion
has had a sentence added that acknowledges the restrictions of
data capture for different jurisdictions. The final paragraph of the
Discussion has been updated to explain the focus on high impact
journals, to acknowledge that different journals have different
policies about what can be reported and uploaded with an article,
and acknowledged the limitations of the search strategy.

Any further responses from the reviewers can be found at
the end of the article

Introduction

Orthopaedic surgical randomised controlled trials (RCTs) are
often pragmatically designed to evaluate whether surgery is an
effective intervention in a realistic clinical setting'?. The evalu-
ation of surgery, lends itself to a pragmatic approach, by its
complex nature'. A critical aim of a pragmatic approach is to
be inclusive of a broad sample of participants that will reflect
the target population in clinical practice and maximise the
generalisability of findings.

Differences in recruitment across sites, however, is common
in pragmatic RCTs®. This can result in recruited patients dif-
fering from those who are not recruited across characteristics
such as age, sex, ethnicity, severity of disease, educational
status, social class, and place of residence®. Reviews show that
trials consistently fail to report participant flow accurately,
particularly before informed consent and randomisation®®.
As it is not always clear how many patients were screened
for inclusion and why they were not randomised, the results
may not be accepted by the surgical community. The National
Institute for Health and Care Research (NIHR), the United
Kingdom’s (UK) largest public funder of trials, has begun to
focus on the inclusion of under-represented groups in health
care research. Various grouping have been suggested for
consideration and include the following: demographic factors
(e.g. age, sex, ethnicity); social and economic factors (e.g.
employment, socio-economic status, geographic location,
language, digitally excluded); and health status (e.g. mental
health condition, cognitive impairment, physical disabilities)”*.
Inclusivity in trials is important for improving representation of
the target population so important findings specific to different
populations are not missed and to avoid potential discrimination
towards historically under-served populations. More money, time
and effort may be required to be more inclusive, but may lend
itself to research that is representative of the whole patient
population and as a result, is more informative for patient
and clinical decision-making®.

For orthopaedic surgical trials, the focus has been on improving
internal validity'? rather than on their applicability to practice'’.
A criticism of such trials has been that the screening, choice,
and application of eligibility criteria has meant many patients
are excluded. This may affect whether clinicians accept the
results of a trial if not considered to be reflective of their usual
patients. Treatments may then not be used that could benefit
patients and optimise the efficient use of NHS resources, or
alternatively, are continued to be used when they have limited
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clinical and/or cost-effectiveness. This lack of representa-
tion has been interpreted as limiting the applicability of the
findings of orthopaedic surgical trials'"'> and can delay their
translation into practice and increase research waste'.

In the absence of literature exploring the applicability of
orthopaedic surgical trials, that such trials have been criticised
for a lack of patient representation, and the emerging policy
to be inclusive of underserved groups we judged it was timely
to conduct a review on this topic. We chose to focus on
orthopaedic trials that are published in high impact medical
journals that are likely to have high visibility and potential to
influence key stakeholders and clinical practice'”. The aim of
this review of high impact journals was to examine whether
published findings of RCTs of surgery in orthopaedics are inclu-
sive of their target populations and suggest practical recom-
mendations for encouraging inclusivity by design in future
orthopaedic surgical trials.

Methods
Patient and Public Involvement
There was no Patient and Public involvement in this research.

We adapted systematic review methodology to robustly review
current methodological practice in orthopaedic surgical trials.
To optimise study design and transparency in our reporting
the protocol and the findings are aligned with the Preferred
Reporting Items for Systematic review and Meta-Analysis
Protocols (PRISMA-P) checklist and the PRISMA guidance'*'.
The review was prospectively registered with Research on
Research hub (https://ror-hub.org/study/1955/).

Eligibility criteria

Individually randomised trials that included an orthopaedic
patient population defined as involving bone or joint disorders
were eligible for inclusion. Trials must have included surgery
compared with: other surgical intervention(s); non-operative
(i.e. did not involve surgery) interventions; or a placebo-control.
Surgery was defined as any interventional procedure that
changes the anatomy and requires a skin incision or the use of
endoscopic techniques; dental studies were excluded. Placebo
refers to a surgical placebo, a sham surgery, or an imitation
procedure intended to mimic the active intervention. This
includes when a scope is inserted and nothing was done but
patients were sedated or under general anaesthesia and could not
distinguish whether or not they underwent the actual procedure'e.
RCTs could be conducted anywhere but only articles written
in the English language were included.

Information sources and search strategy

The BMIJ, Journal of the American Medical Association
(JAMA), The Lancet, and The New England Journal of
Medicine (NEJM) were chosen as examples of top-ranking
medical journals and electronically searched in February 2022
for eligible RCTs published from 1 January 2014. That year was
chosen as it is when concerns were raised about the DRAFFT
trial and the number of patients excluded'"'”. For the BMJ, the
date to filter from 01/01/2014 to 06/02/2022 (defaults to today’s
date) was selected, “Research” as the type of article and by
“trial” in the title. For the Lancet, the publication range could
be customised from January 2014 to February 2022. The
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search terms ‘“randomised” and “trial” were selected to be in
the title of “The Lancet” journal and then results selected on
Research Article. For JAMA, the search term used was ‘“ran-
domized clinical trial”, then for article type ‘“research” was
selected and for content type “article” with a customised date
range of 1 January 2014 to 6 February 2022. Finally, for the
NEJM, the term ‘“randomized” was used to search within the
abstract, “research” for article category and a date range of
2014/01/01 to 2022/02/28).

Study selection

One reviewer screened all titles and abstracts to identify poten-
tially eligible studies. Full manuscripts of potentially relevant
studies were assessed by the reviewer against the eligibility cri-
teria and independently checked by a second reviewer (LA, CK,
EC, KH, IN, JA). Disagreements over eligibility were resolved
through discussion or recourse to a third reviewer (SB).

Data extraction

A data extraction form was developed in Microsoft Excel and
piloted using six studies to assess eligibility and two stud-
ies for data extraction. Data collected from the piloting of the
form was not included in the review. Data were extracted from
the main publication and supplementary files by one reviewer
and checked by a second reviewer (LA, CK, EC, KH, IN, JA).
Disagreements over data extraction were resolved through
discussion or recourse to a third reviewer (SB).

Data items

Information extracted included author, year, study design (e.g.
parallel, factorial), country, setting (e.g. number of trauma
hospitals/major trauma centres), target patient population (e.g.
top level of the CONSORT' statement flowchart or equivalent
in text), eligibility criteria, recruitment period, intervention/
comparator(s), number of patients (screened, excluded, not con-
sented, randomised), reasons for exclusion, recruitment (i.e.
where e.g. clinic, ward, intensive care units; how e.g. search
medical databases, media advertising, use of incentives) and age
(years), gender and ethnicity of patients.

Data extracted about under-served populations and patients
being able to consent included: language barriers (e.g. trans-
lation, literacy); allowance for disability (e.g. visual/hearing
impairment); electronic data collection (i.e. digital disadvantage);
and lack of capacity to consent for themselves'.

Domains of the PRECIS-2 tool were used to rate whether
recruitment of patients was pragmatic on a scale of 1 to 5
(i.e. very explanatory, rather explanatory, equally pragmatic
and explanatory, rather pragmatic, very pragmatic) for eligi-
bility, recruitment and setting®. This was undertaken by one
reviewer (NJ) and checked by a second reviewer (JD) and, if
necessary, recourse to a third reviewer (SB).

Quality appraisal was not undertaken as it was not an

effectiveness review.

Data synthesis
A narrative and tabular summary of key study characteristics
is provided, including the target patient population and
eligibility criteria.
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The following numbers of patients are presented: (i) screened
for enrolment; (ii) excluded based on eligibility criteria;
(ii1) did not consent; and (iv) randomised. These numbers are
presented for all included trials and stratified by the type of
comparator.

Age, gender and ethnicity of patients at baseline are summa-
rised descriptively for (i) screened (entire sample); (ii) ineligible
(excluded patients); (iii) non-consenting; and (iv) ran-
domised patients. This is presented for all trials and stratified
by the type of comparator.

A fixed effects meta-analysis to explore heterogeneity in base-
line characteristics (i.e. age, gender, ethnicity) between patients
screened but not randomised and those randomised using the
I? statistic was planned”'. This was not feasible as there were
too few studies, nor for this reason was the planned subgroup
analyses about how pragmatic was the trial design or type of
comparator.

Finally, whether under-served patient populations were con-
sidered including facilitators to consent and whether the trials
were pragmatic in the selection and recruitment of patients is
tabulated.

Results

Study selection

3,030 potentially eligible studies were identified. After screen-
ing the title and abstract, there was full retrieval of jour-
nal articles for 27 studies; one was subsequently excluded
that did not include surgery?’. Therefore 26 studies were
included»=*". Figure 1 summarises the study selection process.
Table 1S in the extended data gives a detailed description
of the eligibility criteria and patient population.

Study characteristics

Table 2S summarises the study characteristics. All studies were
parallel in design, four included a sham or placebo-control?##>47,
and were conducted across a wide range of countries in
different hospital settings. Nine studies did not clearly report
where recruitment was undertaken'’?32432343637.3947. among
those that did, recruitment took place in locations including
out-patient clinics, fracture clinics, wards, and emergency
departments. Twelve studies did not report how recruitment
was conducted!7>3242831.3334.39-247 " For the remaining studies,
recruitment included screening by trial co-ordinators/research
associates, review by individual or expert panel of surgeons,
or new admissions by surgical teams. The detailed eligibility
criteria of the included trials are available in Figshare repository
for which further details are in the Data Availability section.

Completion of the CONSORT statement

Table 1 describes the number of patients screened for enrolment,
excluded, eligible, non-consenting and randomised as reported
in the CONSORT flowchart. Four studies did not fully
complete the reporting of patients in the study!'”*?*%. There
was variation in the percentage of the screened and eligible
population who were randomised ranging from 5.8% up to
74.7% and 30.1% up to 92.4%, respectively. This occurred within
studies of different comparators with the surgical intervention.
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 Comm |
§ Records identified from:
: BMJ (n = 260)
The Lancet (n = 910)
' JAMA (n = 1125)
; NEJM (n = 735)
—
v
Records screened »| Records excluded
(n=3030) (n=3003)
v
. Reports sought for retrieval .| Reports not retrieved
g (n=27) "1 (n=0)
: P Reports excluded:
sz 02'3;; assessed for.ELODNY E— Did not include surgery as an
intervention (n=1)
g

Studies included in review
(n = 26)

"

Figure 1. Flowchart of included studies.

Table 1. CONSORT statement flowchart.

Author (year) Surgery Number of Number of Numberof Number of Number of patients
comparator  patients patients patients patients not randomised (% of
screened excluded eligible consenting  screened & % of
eligible)
Rangan et al., 2020 Multiple 914 116 798 295 503 (55.0% & 63.0%)
comparators
Skou et al., 2015 Non-operative 1475 1348 127 27 100 (6.8% & 78.7%)

intervention

Bailey et al.,, 2020 Non-operative 790 622 168 40 128 (16.2% & 76.2%)
intervention

Willett et al., 2016 Non-operative 2015 1344 671 51 620 (30.8% & 92.4%)
intervention

Rangan et al.,, 2015 Non-operative 1250 687 563 313 250 (20.0% & 44.4%)
intervention
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Author (year)

van de Graaf et al., 2018

Ramo et al., 2020

Costa et al., 2022

Griffin et al., 2014

Kise et al., 2016

Palmer et al., 2019

Reijman et al., 2021

Dias et al., 2020

Griffin et al., 2018

Ghogawala et al., 2016
Forsth et al., 2016
Ghogawala et al., 2021
Costa et al., 2017
Costa et al., 2014

Faith investigators, 2018

HIP ATTACK
investigators, 2020

Beard et al, 2019
Beard et al, 2018

Paavola et al, 2018

Firanescu et al., 2018

Clark et al, 2016

Surgery
comparator

Non-operative
intervention

Non-operative
intervention

Non-operative
intervention

Non-operative
intervention

Non-operative
intervention

Non-operative
intervention

Non-operative
intervention

Non-operative
intervention

Non-operative
intervention

Other surgery
Other surgery
Other surgery
Other surgery
Other surgery
Other surgery

Other surgery

Other surgery

Placebo
control/sham

Placebo
control/sham

Placebo
control/sham

Placebo
control/sham

Number of
patients
screened

Not reported

321

2636

2006

341

495

Not reported

1047

6028

Not reported
358

458

537

Not reported
7306

27701

962
2975

281

1280

302

Number of
patients
excluded

Not reported

181

1936

1504

115

145

Not reported

272

5380

Not reported
59

168

131

Not reported
5609

19921

121
2235

68

944

148
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Number of
patients
eligible

Not reported

140

700

502

226

350

282

775

648

130
299
290
406
639
1697
7780

841
740

213

336

154

2 A further patient was not randomised as they incurred another injury following screening

A further 29 eligible patients were not invited to randomisation consultation

“Three patients were randomised in error and did not receive treatment and were not followed-up

9This is 24 eligible who declined all participation and 40 who declined randomisation but included in an observation cohort

Number of
patients not
consenting

Not reported

58

196

351

85

128

115

336

268°

64°
52
127¢
85
178
589
5320

310
427

156

34

Number of patients
randomised (% of
screened & % of
eligible)

321

82 (25.5% & 58.6%)
504 (19.1% & 72.0%)
151 (7.5% & 30.1%)
1402 (41.0% & 61.9%)
222 (44.8% & 63.4%)
167 (N/A & 59.2%)
439 (41.9% & 56.6%)

348 (5.8% & 53.7%)

66 (N/A & 50.8%)

247 (69.0% & 82.6%)
163 (35.6% & 56.2%)
321 (59.8% & 79.1%)
461 (N/A & 72.1%)
1108 (15.2% & 65.3%)
2970 (10.7% & 38.2%)

531" (55.2% & 63.1%)
313(10.6% & 42.3%)

210 (74.7% & 98.6%)

180 (14.1% & 53.6%)

120 (39.7% & 77.9%)

¢Of the 127, 91 enrolled into a non-randomised cohort and 15 withdrew prior to randomisation and 21 did not wish to enrol at all/did not wish to have
surgery or had surgery at another facility

fThe study reports that 1843 were eligible patients; however, of these 146 were potentially eligible but missed so were not confirmed as eligible

patients

9 A further 4278 were eligible but not randomised for the following reasons: operating room board could not accommodate (n=1643), not identified
before surgery (n=1009), surgeon not available (n=396), family did not consent (n=374), physician declined (n=231), other (n=625)

" Of 531, three were randomised twice so excluded

'Of these 427, 232 took part in an observational cohort for patients with a strong preference and 195 did not partake in the trial or cohort
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Description of key baseline characteristics

Tables 3S, 4S and 5S (refer to extended data) describe the
key baseline characteristics of age, gender and ethnicity
for (i) screened; (ii) ineligible; (iii) non-consenting; and
(iv) randomised patients. Only two studies described the
characteristics of both screened (age and gender only) and
randomised patients*“, so heterogeneity was not statistically
explored. The same two studies did this for ineligible
patients and four studies for non-consenting patients!736:4346,
All 26 studies reported the age and gender of randomised
patients and only four studies for ethnicity>3*+434¢,

Inclusion of under-served populations

Table 6S (refer to extended data) describes the trial popula-
tions for characteristics relevant to under-served populations.
There is considerable variation in the choice of lower age limit
and ten of the 26 studies (39%) specified an upper age limit
(for seven this was <75 years)***28.29323336394244 Four studies
described the ethnicity of trial participants®>**#3%_ Six studies
described the education of the trial participants?>*33404346,
Four of those studies, did not describe the entire sample,
for example, only whether college education or equivalent
was met®*334  Eight studies reported the employment
status of participants®®28323740434446  No studies reported using
deprivation scores to help recruit the target population, such
as selecting a sample of recruiting sites to reflect a range of
geographical populations that are historically under-served by
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research activity. One study reported on place of residence
(e.g. independent or nursing home)?.

Methods to facilitate consent

Methods to facilitate consent are detailed in Table 7S (refer
to extended data). One study reported that language barri-
ers were addressed with the availability of translators*. Two
studies reported that study materials were available to potential
participants in formats other than written, including the use of
a DVD or verbal explanation®%. Most studies required writ-
ten consent and completion of paper questionnaires. No studies
reported the use of electronic or verbal consent and only three
studies referred to electronic collection of questionnaires?*4,
Few studies mentioned whether patients without capacity to con-
sent were included in their target population (n=7) or patients
being excluded for this reason (n=15). Of the remaining four
studies, consent was taken by, for example, a legal guard-
ian or was a decision made by the clinical team in the context
of the Mental Health Capacity Act 20052330343,

Pragmatic selection of trial participants

Table 2 summarises how pragmatic studies were in their selec-
tion of patients and includes questions about eligibility, recruit-
ment and setting. For eligibility, 19 of the 26 studies (73%)
were agreed to be ‘very pragmatic’ or ‘rather pragmatic’ in
design, deeming trial participants similar to those patients in
usual care. For recruitment, and the extra effort to do this beyond

Table 2. Pragmatic selection of patients into the included studies.

Author (year) Eligibility—To what extent are

Recruitment—How much Setting—How

Ghogawala et al., 2016
Forsth et al., 2016
Skou et al., 2015
Bailey et al, 2020
Willett et al, 2016
Ghogawala et al., 2020
Rangan et al,, 2015
van de Graaf et al., 2018
Ramo et al., 2020
Costa et al., 2017
Costa et al, 2014
Costa et al., 2022

Firanescu et al., 2018

Griffin et al, 2014

the participants in the trial
similar to those who would
receive this intervention if it
was part of usual care?

Very explanatory
Rather pragmatic
Equally pragmatic and explanatory
Rather pragmatic
Rather pragmatic
Rather pragmatic
Very pragmatic
Rather pragmatic
Very explanatory
Very pragmatic
Rather pragmatic
Rather pragmatic

Rather explanatory

Very pragmatic

extra effort is made to recruit
participants over and above
what would be used in the usual
care setting to engage with
patients?

Rather explanatory
Rather pragmatic
Rather pragmatic
Rather pragmatic
Rather pragmatic
Rather pragmatic
Very pragmatic
Rather pragmatic
Rather pragmatic
Very pragmatic
Very pragmatic
Very pragmatic

Equally pragmatic and explanatory

Very pragmatic

different are the
settings of the trial
from the usual care
setting?

Rather explanatory
Rather pragmatic
Rather explanatory
Very explanatory
Very pragmatic

Very pragmatic

Very pragmatic
Rather pragmatic
Rather explanatory
Very pragmatic

Very pragmatic

Very pragmatic

Equally pragmatic and
explanatory

Equally pragmatic and
explanatory
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Author (year) Eligibility—To what extent are
the participants in the trial
similar to those who would
receive this intervention if it

was part of usual care?

Kise et al., 2016 Rather explanatory

Paavola et al, 2018 Rather explanatory

Palmer et al, 2019 Equally pragmatic and explanatory
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Recruitment—How much
extra effort is made to recruit different are the
participants over and above settings of the trial
what would be used in the usual from the usual care
care setting to engage with setting?

patients?

Setting—How

Rather pragmatic Rather explanatory

Rather pragmatic Rather explanatory

Rather pragmatic Equally pragmatic and

explanatory

Reijman et al., 2021
Beard et al., 2018

Faith investigators, 2018

HIP ATTACK
investigators, 2020

Dias et al., 2020
Beard et al,, 2019
Griffin et al., 2018
Rangan et al, 2020

Rather pragmatic
Rather pragmatic
Very pragmatic

Very pragmatic

Very pragmatic
Very pragmatic
Rather pragmatic

Very pragmatic

Rather pragmatic
Very pragmatic
Very pragmatic

Rather pragmatic

Very pragmatic
Very pragmatic
Rather pragmatic

Very pragmatic

Rather pragmatic
Very pragmatic
Very pragmatic

Very pragmatic

Very pragmatic
Very pragmatic
Rather pragmatic

Very pragmatic

Clark et al,, 2016 Rather pragmatic

how patients would be identified in usual care, 24 (92%) stud-
ies were ‘very pragmatic’ or ‘rather pragmatic’ in design. Then
for the setting in which patients were recruited, 16 (62%)
studies were ‘very pragmatic’ or ‘rather pragmatic’ in design.

Discussion

This review of orthopaedic surgical trials published in high
impact journals illustrates considerable variation in how
patients are recruited that could affect clinical applicability and
acceptability of trial findings. There is marked variation in
patients initially screened, who meet all the eligibility criteria,
provide consent and are randomised into the study. Limited data
were collected about key baseline characteristics of patients who
pass through the different phases of patient selection. Notably
only four studies (15%) reported on ethnicity which is simi-
lar to a recent review that found only 9.3% (38 of 407) of
NIHR trials demonstrated exactly how they both recorded,
and reported, ethnicity®s. Critical to understanding the selec-
tion of patients into RCTs is describing their enrolment in the
flowchart of the CONSORT statement'®. Most studies reported the
different steps of enrolment but there is considerable selectivity
of patients from the screened target population to who
were randomised into the study. Within included studies we
found limited data about ethnicity, education or employment
status of patients. The methods did not explain how
language barriers were addressed, and what alternative
methods of data collection and enrolment of patients without
capacity to consent were used. Studies were mostly pragmatic
in recruitment of patients, which by definition should have
clinical applicability. However, whilst judged to be pragmatic

Rather pragmatic Very explanatory

in design®, these findings suggest the need to think beyond what
is traditionally considered to be pragmatic and truly be inclusive
of all eligible patients and that of under-served populations.

Recently, a lack of patient representation in health care
research has become the focus of the NIHR, the largest
public funder of trials in the UK. Consequently, there has been
an emphasis on including under-served groups. It is known, for
example, that for musculoskeletal conditions some minority
and ethnic groups are disproportionately represented because
of risk factors such as levels of physical activity, vitamin D
deficiency, poverty, and pre-existing long term conditions such
as diabetes”. A recent national survey from a representative
sample of 5,030 people from across the UK found nine in ten
people (88%) think a diverse mix of participants in health
care and research is important even if the research costs more
money (70%) or takes more time (74%)>. Both leading funding
bodies and the public expect to have inclusivity in research.

Sometimes trial teams may deliberately widen their screen-
ing to ensure every possible patient is considered for the study.
Although there may be legitimate reasons for this, several
included studies specified an upper age limit of <75 years which
could proactively exclude eligible patients. When designing
studies around the inclusive selection of patients and optimis-
ing the flow of patients careful consideration should be given
to: defining the target population, the choice of eligibility
criteria, who is involved in the screening of patients and the
training they have and methods used to screen’’, methods to
minimise patient and/or surgeon preferences™ and optimise
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patient recruitment™ and involvement of patient and public
collaborators™.

Reporting key characteristics of patients who are screened,
excluded because of eligibility criteria and who are not
approached or do not consent may help reassure clinicians and
policy makers about the representativeness of the trial sample.
The General Data Protection Regulation in the UK provides
the lawful basis for processing such data and the common
law of confidentiality allows the collection of data without a
legal basis as long as the patient cannot be identified”. As an
example, age could be collected in years (or age bands) or only
the first part of a postcode to inform measures of deprivation. This
allows the lawful and feasible collection of key characteristics
of the screened population without the need for consent.
A consistent approach from Research Ethics Committees/Health
Research Authority and subsequent Information Governance
professionals undertaking local site review is required as
to what is acceptable to collect that ensures anonymity but
permits reporting about inclusivity. This type of data capture
may not be permissible, however, due to restrictions of
different jurisdictions.

In the UK and the NIHR focus on improving inclusivity in
research, frameworks are being or have been developed as to
how this may be achieved’®. This is part of the NIHR work-
stream called “Innovations in Clinical Trial Design and Delivery
for the Under-served” (INCLUDE) project. This includes a
roadmap that defines under-served groups and barriers to their
inclusion®. The Ethnicity Framework launched on 1 October
2020 (https://www.trialforge.org/trial-forge-centre/include/) aims
to help trial teams think about the inclusion of ethnic groups in
their trial’. Multiple approaches to address the barriers to inclusive
participation in research include: translation of recruitment
and patient questionnaires subject to appropriate validation;
and provision of materials in braille, audio-recorded, or animation
and apps to help those with low literacy, learning or sensory
difficulty. For these tools to be universally adopted into standard
trial practice, a coordinated and consistent approach is
required to their implementation with a greater understanding
of their resource implications to be considerate of the workforce
and pressures facing the NHS.

A strength of this review was applying the PRISMA
guidelines'*">. The protocol was registered prospectively. It
was conducted by a multi-disciplinary team of methodologists,
orthopaedic surgeons and trial coordinators. The review
is limited to RCTs of orthopaedic surgical trials in high impact
journals that are amongst the most cited medical journals
and known to the authors as having published large-scale
orthopaedic surgical trials. We chose to focus on these RCTs as
they are likely to be the best resourced to deliver research and
influence key stakeholders and clinical practice. The review
team focussed on reporting what was presented in the main
publication and supplementary material available on the journal
website. It is possible that details not published by the journal
are available in a full monograph, in trial registries or in the
published protocol; although being described in a registry or
protocol does not necessarily mean it was implemented. Moreover,
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different journals may have different word count policies and
what is permitted to be uploaded alongside an article. This
review focused on the journal publication and supplementary
material as that is most likely to be read by surgeons and to
influence decisions in clinical practice. Several reviewers
checked study inclusion and undertook data extraction that could
contribute to variability in decision-making. This was to make
the review feasible with the lack of resources to support it.
Maintaining the standard of a second reviewer checking a
first reviewer with recourse to always the same third reviewer
should mitigate this limitation. Finally, identifying stud-
ies with simple search terms were undertaken of the journal
website rather than an electronic database such as PUBMED as
this was more feasible with the latter lacking specificity in the
searches”’. Whilst this search strategy may not meet the
standards of a systematic review of effectiveness we have
nevertheless undertaken a comprehensive review with the
resources available to us and makes an original and timely
contribution to the literature.

Conclusion

Patient selection and recruitment is a key challenge for
RCTs. Different clinical pathways and differences between
participating sites and resources available add to the complexity
of achieving this. However, the enrolment of a highly selective
sample of patients may impact on the clinical applicability
and acceptability of study findings. Trials often purport
to be pragmatic in design. The limited data available about
who and how patients are included in these studies, questions
whether they truly are pragmatic and inclusive of the target
population. This review is not a criticism of existing high impact
orthopaedic surgical trials that are an important contribution
to the evidence-base as only recently has there been this atten-
tion towards inclusivity and improving external validity.
The challenge now is to address this and ensure every person
eligible to take part has the same opportunity and are not
excluded whether consciously or not. This is a requirement of
leading funding bodies and an expectation of the public. This
may be difficult and complex to implement as it requires time,
resources and funding for which there can be an opportunity
cost and needs to be integrated into efficient trial design and
delivery®®. Change will also not happen on its own and needs
initiatives that provide training and education on inclusivity
in clinical trials®* and practical guidance about how to imple-
ment strategies to achieve this®. The NIHR is starting initiatives
to provide training in inclusive research design® and regula-
tory bodies are developing guidance on increasing diversity of
people taking part in clinical trials®>. The promotion of decen-
tralised clinical trials away from trial sites could also improve
inclusivity in recruitment allowing participants to overcome
geographical, financial, family and work constraints®.

Finally, the following practical guidance could improve
inclusivity in the screening and recruitment of patients into
orthopaedic surgical trials:

(1) screening and eligibility criteria — including collection of
data to allow complete reporting of the CONSORT flowchart'®,
careful consideration in the definition of eligibility criteria®, and
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efficient data capture methods to record data on those patients
screened, eligible, approached and randomised'.

(ii) collection and reporting on attributes to ensure no section of
the eligible population is inadvertently excluded — including,
for example, collecting data during screening on age, sex,
ethnicity and (first part of) postcode to inform measures
of deprivation which are often not reported yet known to
influence patient outcomes*®>6.

(iii) embedding mechanisms to allow all eligible patients the
opportunity to participate — including making information
accessible in a variety of formats such as the translation of
recruitment materials; provision of materials in braille, audio-
recorded, or animation (that allows captions in different
languages); and direction to apps to help read printed materials.
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Thank you for the opportunity to review this paper. Inclusivity is a key issue in orthopaedics and
the topic is very important. However, I have several comments about the paper.

1. Several studies have been missed. There are more than 26 orthopaedic trials in major journals
in the past decade. E.g. [Ref 1] [Ref 2].

The search strategy is flawed because the exact term "randomized" is not always used.
Sometimes it is "randomly assigned" or "randomization" as in the examples given here.

2. This type of analysis that involves describing the excluded sample is challenging because each
site or local ethics committee will have different requirements/processes for screening and
recording who was screened. Our site is not allowed to keep any data on patients who do not
consent. Researchers in my jurisdiction are not even allowed to know about patients who declined
to be screened or declined to talk to research staff so those are never reported. I have noticed
vastly different numbers of patients screened at different sites, not because of different actual
numbers of patients, but different screening processes and privacy laws.

3. Why use a fixed effects model? Random effects seems more appropriate here.

4. "One study reported including participants living at an alternative place of residence, that is a
nursing home [cites the HIP ATTACK trial]". The HIP ATTACK trial didn't recruit from nursing
homes, it included patients presenting to level 1 trauma centres from anywhere, including nursing
homes. Many hip fracture trials would do the same. This is a bit misleading and could be worded
better. Something like "one study reported on place of residence (e.g. independent or nursing
home).
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Is the work clearly and accurately presented and does it cite the current literature?
Yes

Is the study design appropriate and is the work technically sound?
Partly

Are sufficient details of methods and analysis provided to allow replication by others?
Partly

If applicable, is the statistical analysis and its interpretation appropriate?
Partly

Are all the source data underlying the results available to ensure full reproducibility?
Partly

Are the conclusions drawn adequately supported by the results?
Partly

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: research methodology, clinical trials, systematic reviews, orthopaedic trauma,
arthroplasty

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to state that I do not consider it to be of an acceptable scientific standard, for
reasons outlined above.

Author Response 31 Mar 2025
Stephen Brealey

Thank you for your comments on our article.
1. We comment in the last paragraph of the Discussion that it was more feasible to search
by journal and we adapted the terms we used specific to the journal being searched.

2. We comment in the fourth paragraph of the Discussion that a consistent approach is
required by committees to allow collection of these data and what is agreed locally by IG
professionals. We have added an extra sentence to this paragraph to recognise your
important point about how this data capture may be limited by different jurisdictions.

3. The planned meta-analysis to explore heterogeneity in baseline characteristics (i.e. age,
gender, ethnicity) between patients screened but not randomised and those randomised
was not ultimately feasible as there were too few studies. This analysis was planned to
explore the assumption that if the trials were truly inclusive then the participants
randomised would be a representative sample of those screened, and as such there should
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be no difference between the baseline characteristics of these two groups, rather like if they
had been formed by random allocation. Therefore, a fixed effects meta-analysis was
planned rather than a random effects on the assumption that there was a common
treatment estimate (i.e. zero) for the baseline characteristics between these two groups
across the trials and the only legitimate source of between study variation is due to chance,
which is accounted for in a fixed effects model. Whereas a random effects model assumes
and allows for heterogeneity i.e. in this case that the difference between the baseline
characteristics of the two groups would vary across the different trials. Following the fixed
effects meta-analysis, we would have interpreted the resulting I? value of heterogeneity in
line with the Cochrane handbook guidelines (i.e. 0%-40% might not be important; 30%-60%
may represent moderate heterogeneity; 50%-90% may represent substantial heterogeneity;
and 75%-100% considerable heterogeneity).

Ref. Hicks A, Fairhurst C, Torgerson DJ. A simple technique investigating baseline
heterogeneity helped to eliminate potential bias in meta-analyses. J Clin Epidemiol.
2018;95:55-62.

4. Thank you, we have modified the sentence as suggested.

We understand your concerns about potentially missing some studies, however, our aim
was not to undertake a systematic review like that for effectiveness. For the reasons given,
we purposefully focused on high impact journals and to keep it feasible with no funding. We
have undertaken a comprehensive review and used the PRISMA principles where
appropriate to bring rigour to its design and conduct. Inclusivity is an important topic and
our take home message is that, even among the highest quality journals, it is difficult for
surgeons to make an assessment of whether a trial population is representative of their
clinical population. We think this is an important message that would not have been
impacted by the methods selected. Therefore, in our opinion, this remains an original and
timely contribution to the literature.

Competing Interests: None.

Reviewer Report 18 February 2025
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© 2025 Retzer A. This is an open access peer review report distributed under the terms of the Creative Commons
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?

Ameeta Retzer
1 University of Birmingham, Birmingham, England, UK
2 University of Birmingham, Birmingham, England, UK

1. This article describes a review of randomised controlled trials in orthopaedic surgery and
whether they are inclusive of their target populations, including under-served groups. This is a
timely and interesting study of research inclusion in orthopaedic surgery.
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2. The article is clearly presented and appears to cite the appropriate literature.

3. Study design and description of methods - I am not familiar with the methods used to identify
the literature through searching journal databases. In the discussion, Hopewell et al are cited for
their study on using handsearching versus electronic searching to identify RCT reports to justify
use of this method over the use of electronic databases. This reference is from 2007 and I am not
sure if this justification still stands as the usual practice to systematically identify literature. While
the journals searched are high-impact, it is not clear on what basis these were chosen and it may
be that surgery-specific journals or orthopaedics journals would have been more appropriate. I
am also not familiar with how journals index their articles so not clear on whether the terms used
were appropriate. I would suggest expanding on this in the limitations section of the paper as the
methods as they are currently described and justified do not assure that this was the most
systematic way to identify the relevant literature to address this research question. Further due to
the variation in journalistic styles of each of the journals, there is likely to be variation in the
volume of detail in each of the articles e.g one journal may have a more restrictive wordcount than
another or a policy of sharing the protocol as a supplementary appendix may have been
introduced as a different time. As such, the comparison between two articles from different
journals may not be like with like nor would they necessarily yield the necessary information to
answer the research question.

Is the work clearly and accurately presented and does it cite the current literature?
Yes

Is the study design appropriate and is the work technically sound?
Partly

Are sufficient details of methods and analysis provided to allow replication by others?
Partly

If applicable, is the statistical analysis and its interpretation appropriate?
Not applicable

Are all the source data underlying the results available to ensure full reproducibility?
No source data required

Are the conclusions drawn adequately supported by the results?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: - systematic evaluation of clinical trial protocols and reports, inclusive and
equitable research design. I am not an expert in surgical or orthopaedic research.

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard, however I have
significant reservations, as outlined above.
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Author Response 31 Mar 2025
Stephen Brealey

Thank you for your comments on our article. We agree that the method of handsearching
has limitations, however, this is not a systematic review like would be done to assess
effectiveness, and the focus on specific journals meant we chose to search them directly.
The final paragraph of the Introduction and the Discussion explains why we focus on high
impact journals rather than surgery-specific journals i.e. these trials are most likely to
inform surgical practice and to be the most resourced to address all the aspects of
inclusivity of the target population. We chose the specific journals as they are amongst the
most cited medical journals and to the authors of this review, they are journals known to
have published large scale surgical trials that are likely to influence practice. Similarly, we
acknowledge in the last paragraph of the Discussion why we focused on the journal article
and Supplementary material, again this is what is likely to be read by surgeons to inform
their practice. Journals will have different policies about word count and the extent to which
material is available; this, however, is what surgeons access to inform decision-making. We
have elaborated a little further on these points in the final paragraph of the Discussion.

Essentially, we were trying to provide a ‘snapshot’ of what could be considered best practice
in trial publication, in order to highlight issues relating to inclusivity. We do not expect that
wider inclusion criteria would have changed the findings from this review. What we have
learned is that, based on trials published in, arguably, the most prestigious and influential
journals, it is difficult for clinicians to assess whether the characteristics of those
participating in the trial reflects the demographics of the patient population. We think this is
an important finding to make known to the research community.

Competing Interests: None.
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