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ABSTRACT

BACKGROUND: Clinical trials test the effectiveness or efficacy of treatments. It is important that
researchers evaluate interventions with the most meaningful outcome measures. The 2014 hip
fracture core outcome set recommended that mortality, mobility, pain, activities of daily living and
health related-quality of life (HRQOL) should be assessed in all trials of patient with hip fracture. The

purpose of this analysis was to determine the uptake of these recommendation.

METHODS: All trials registered from 1997 to 2018 recruiting participants following hip fracture were
identified from the ClinicalTrials.gov trials registry. The frequency of each core domain adopted

annually were assessed.

RESULTS: 311 trials were identified and analysed. On analysing trial registries for years which
presented a minimum of 10 registrations, full core outcome set adoption ranged from 0% (2017; 2018)
to 24% (2009). Mortality and mobility were the most consistently reported domains (mortality: 27%
(2017) to 56% (2011); mobility: 36% (2015) to 60% (2004)). In contrast, pain and HRQOL were least
reported (pain: 14% (2017) to 61% (2015); HRQOL: 10% (2010) to 11% (2008)). There was no clear
change in core outcome domain set adoption following the publication of Hayward et al’s (2014) core

outcome set.

CONCLUSIONS: There has been limited adoption of the hip fracture core outcome set from its

publication in 2014. Further consideration to improve implementation is required to improved uptake.
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Key points:

e Researchers should base their choice of outcome measures on core outcome set
recommendations.

e The current hip fracture core outcome set has limited uptake across all five recommended
domains since its 2014 publication.

e Further investigation is required to determine why researchers are not using this core

outcome set when designing hip fracture trials.



INTRODUCTION

Clinical trials determine whether an intervention is effective for patients by comparing their effects
on outcome measures chosen to identify benefit or harm relative to usual care or a different
intervention [1]. The reported effects on outcome measures are used to make decisions on whether
treatments are recommended for clinical practice. It is therefore essential that outcome measures

reported in trials are important for patients, clinicians and wider decision-makers.

A core outcome set is an agreed recommended list of domains which researchers should assess, and
includes a consensus on measures to be used [2]. It consists of ‘domains’ and ‘instruments’. A domain
is a specific ‘area’ which should be measured i.e. quality of life, healthcare costs, body function,
biomarkers. An instrument is the outcome measure which measures that specific domain i.e.
guestionnaires to assess quality of life, scales to assess cost, measures of body function, and tests and
imaging to assess biomarkers. By following a core outcome set, researchers are better informed in
their selection of outcome measures. There is also reduced risk of inconsistent reporting in outcome

measures which can be a barrier to evidence synthesis [4].

Core outcome sets are most frequently developed through a process including: (1) literature reviews
to identified relevant domains; (2) qualitative research to gain views from patients, clinicians and
other stakeholders on important domains; and (3) agreement on domain selection through Delphi
exercises and consensus meetings [3]. Once domains have been identified, instruments to measure
these domains are determined through literature reviews, before the potential instruments are
analysed for their clinimetric properties to establish the best instruments available to measure each

domain [3].

Hayward et al [5] were the first to report a core outcome set for all hip fracture trials. They identified
five domains following a series of consensus meetings across stakeholder groups. These were
mortality, pain, activities of daily living, mobility, and health-related quality of life (HRQOL) [5]. It is
not known whether the publication of this core outcome set led to changes in selection of outcome
measures in hip fracture trials. Therefore, this study aims to: 1) analyse the temporal trends in
outcome measure selection in hip fracture trials; and 2) determine whether outcome measure

selection changed with the publication of the core outcome set for hip fracture trials.

METHODS



We adopted Kirkham et al’s [6] approach to core outcome set assessment using a trial registration
database. This is an efficient means of estimating uptake compared to published trial reports [6,7].
We searched the trial registry ClinicalTrials.gov to identify all trials registered from 1°t January 1997 to
1°t May 2018, recruiting people with hip fracture. The following filters were applied to identify eligible

trials: “conditions: hip fracture”. No restriction was placed on the type of study or the phase of trial.

From all eligible trial registrations, data were extracted for each component of the core outcome set
for hip fracture trials [5]. These were: mortality; pain; activity of daily living; mobility and HRQOL. If a
trial had registered a composite outcome, we considered all individual outcomes in the composite.
Data extraction also included: year of registration, country of origin, sample size, age of participants
recruited; funding source (industry vs. research council vs. mixed), study design (randomised
controlled trial (RCT) vs. non-RCT), duration of follow-up, whether participants with cognitive
impairment were eligible for trial enrolment, the intervention type under investigation (drug or non-

drug trial/surgical or non-surgical) and phase of trial.

All trial registry entries were reviewed and extracted by one reviewer (TS). An independent reviewer
(TC) reviewed a random sample of 30% (n=93) of the data collected to ensure data extraction accuracy.
Disagreements in data extracted were resolved through discussion. Where available, full-text
protocols, trial publications, or study reports were reviewed to verify data (n=83). These were
identified through the MEDLINE and EMBASE databases via the Ovid Platform. When data differed
(n=6), the data from the final report was included in the data extraction table. For trial registry entries
where a publication could not be identified (n=228), the corresponding researcher named on the trial

registry was emailed and asked to verify the core outcome set data.

Data Analysis

We reported the frequency of registered hip fracture trials which reported each component of the
core outcome set. These were assessed from 1997 to 2018. We also assessed whether the frequency
of core outcome set adoption changed after the publication of the 2014 Hip Fracture core outcome

set [5]. Analyses were made assessing each year where a minimum of 10 trials were registered.

RESULTS

Characteristics of trial reqistrations




In total, 311 trial registries were identified (Supplementary Figure 1). The characteristics of these are
presented in Supplementary Table 1 and Supplementary Table 2. In total, 43% of trials were
registered in Europe, 24% in Asia and 31% in North America. Trials had a mean sample size of 196
participants (Standard Deviation (SD): 299) and mean trial duration of 9.4 months (SD: 17.2). Fifty-five

percent of trials excluded participants with cognitive impairment.

Uptake of core outcome set

Table 1 illustrates the distribution of core outcome set adoption from 1997 to 2018. Full core outcome
set adoption ranged annually from 0% (Years 1997-1999,2001,2003,2005,2006,2007,2018) to 100%
(Year 2000). On analysing trial registries for years which presented a minimum of 10 registrations, full
core outcome set adoption ranged from 0% (2017; 2018) to 24% (2009) (Figure 1). Mortality and
mobility were consistently the most reported domains. Mortality ranged from 27% (2017) to 56%
(2011), whilst mobility ranged from 36% (2015) to 60% (2004). In contrast, pain and HRQOL were the
least reported domains. Pain was reported in 14% (2017) to 61% (2015) of trial registries per year,
whilst HRQOL was reported in 10% (2010) to 11% (2008) per year. There was no clear change in core

outcome set domain adoption following the publication of Hayward et al’s [5] core outcome set.

DISCUSSION

This analysis indicates infrequent use of the full core outcome set for hip fracture trials. None of the

five domains are consistently reported before or after the core outcome sets publication [5]

It is not clear whether the hip fracture core outcome set is not considered fit for purpose during trial
development, or whether it is fit for purpose but not being adopted. For the former, the limited
stakeholder involvement in the development of the hip fracture core outcome set may undermine its
fitness for purpose [5]. Indeed, Tunis et al [10] and organisations developing core outcome sets (e.g.
COMET and OMERACT) recommend a strategy to improve stakeholder engagement (patients,
clinicians, industry and regulatory authorities) during development. For the latter, promotion of the
core outcome set may be required. Through wider awareness of its existence, the applicability of the
core outcome set to a breath of trials may be explored. For example, the core outcome set may be
more applicable to surgical compared to anaesthetic or rehabilitation trials. Further consultation with
increased engagement of the wider research community may therefore be an important step to

address the reported limited uptake.



Mortality was the most frequently consistent domain reported. This however remained low, ranging
from 27% (2017) to 56% (2011) when 10 or more registries were published in a given year. Given that
trials should report adverse events in accordance with Good Clinical Practice [11], the collection of
this data should be mandatory. This may be attributed to either trials not collecting this data or
researchers considering this a regulatory requirement and not a specific outcome measure. Clear
reporting of trial protocols and methodologies is a cornerstone to the SPIRIT [12] and CONSORT [13]
recommendations. Promotion of the core outcome set with clear reporting of the outcome measures

is paramount.

Haywood et al [5] did not recommend instruments for measuring the domains identified in the core
outcome set. Such guidance should only be made once the validity and reliability of outcome measures
for a specific domain have been evaluated. When used in combination with agreed trials end points,
as being developed in perioperative trials through the Standardized Endpoints in Perioperative
Medicine (StEP) initiative, researchers will have clearer guidance on what measures to use and when.
This will improve outcomes reporting consistency across trials enabling meta-analyses and clinical

guideline formation [14].

We limited our search to ClinicalTrials.gov which may have led to the exclusion of trials indexed in
other registries. Further, we did determine the proportion of published trials which adopted the core
outcome set. We believe trials identified in this paper are likely to be a representative sample as all
registries endorsed by the International Committee of Medical Journal Editors must meet common

standards, and most journals require trial registration for publication.
CONCLUSIONS

The choice of which outcome measures to use in trials of interventions for hip fracture has not
changed following the publication of the 2014 core outcome set. There is limited uptake of the core
outcome set. There is a need to determine why uptake is poor. Further consideration of dissemination

and wider stakeholder involvement may be warranted.



DECLARATIONS

Ethical Approval: None required for this study design.
Funding: None gained for this study.

Declarations: TS is supported by the National Institute for Health Research (NIHR) Oxford Biomedical
Research Centre (BRC). The views expressed are those of the author(s) and not necessarily those of
the NHS, the NIHR or the Department of Health.

FIGURE AND TABLE LEGENDS

Figure 1: Graph of uptake of core domain for the hip fracture core outcome set from 2004 to 2018
(where 10 or more registrations were recorded per year).

Table 1: Frequency (%) of domains reported and complete adoption of the core outcome set in
included trial registrations by year.

Supplementary Table 1: Characteristics of included trials registered on ClinicalTrials.gov

Supplementary Table 2: Country of origin for registered trial protocols

Supplementary Figure 1: Flow-chart of identification of trial registrations from ClinicalTrial.gov
database



REFERENCES

1. Gargon E, Gurung B, Medley N, Altman DG, Blazeby JM, Clarke M, Williamson PR. Choosing
important health outcomes for comparative effectiveness research: a systematic review. PLoS
One 2014;9:e99111.

2. Williamson PR, Altman DG, Bagley H, Barnes KL, Blazeby JM, Brookes ST, Clarke M, Gargon
E, Gorst S, Harman N, Kirkham JJ, McNair A, Prinsen CAC, Schmitt J, Terwee CB, Young B. The COMET
Handbook: version 1.0. Trials 2017;18(Suppl 3):280.

3. Boers M, Kirwan JR, Wells G, Beaton D, Gossec L, d'Agostino MA, Conaghan PG, Bingham CO
3rd, Brooks P, Landewé R, March L, Simon LS, Singh JA, Strand V, Tugwell P.

Developing core outcome measurement sets for clinical trials: OMERACT filter 2.0. J Clin Epidemiol
2014;67:745-53.

4, Gargon E, Williamson PR, Altman DG, Blazeby JM, Tunis S, Clarke M. The COMET Initiative
database: progress and activities update (2015). Trials 2017;18:54.

5. Haywood KL, Griffin XL, Achten J, Costa ML. Developing a core outcome set for hip fracture
trials. Bone Joint J 2014;96-B:1016-23.

6. Kirkham JJ, Clarke M, Williamson PR. A methodological approach for assessing the uptake of
core outcome sets using ClinicalTrials.gov: findings from a review of randomised controlled trials of
rheumatoid arthritis. BMJ 2017;357:j2262.

7. Barnes KL, Kirkham JJ, Clarke M, Williamson PR. Citation analysis did not provide a reliable
assessment of core outcome set uptake. J Clin Epidemiol 2017;86:153-159.

8. Boric K, Boric M, Dosenovic S, Jelicic Kadic A, Batinic M, Cavar M, Jeric M, Puljak L. Authors'
lack of awareness and use of core outcome set on postoperative pain in children is hindering
comparative effectiveness research. J Comp Eff Res 2018;7:463-470.

9. Copsey B, Hopewell S, Becker C, Cameron ID, Lamb SE. Appraising the uptake and use of
recommendations for a common outcome data set for clinical trials: a case study in fall injury
prevention. Trials 2016;17:131.

10. Tunis SR, Maxwell LJ, Graham ID, Shea BJ, Beaton DE, Bingham CO 3rd, Brooks P, Conaghan
PG, D'Agostino MA, de Wit MP, Gossec L, March LM, Simon LS, Singh JA, Strand V, Wells GA, Tugwell
P. Engaging Stakeholders and Promoting Uptake of OMERACT Core Outcome Instrument Sets. J
Rheumatol 2017;44:1551-9.

11. ICH Harmonised Tripartite Guideline. Guideline for Good Clinical Practice E6(R1). Accessed on:
01.08.2018. Available at:
https://www.ich.org/fileadmin/Public_Web_Site/ICH_Products/Guidelines/Efficacy/E6/E6_R1_Guid
eline.pdf

12. Chan A-W, Tetzlaff JM, Altman DG, Laupacis A, Ggtzsche PC, Krleza-Jeri¢ K, Hrébjartsson A,
Mann H, Dickersin K, Berlin J, Doré C, Parulekar W, Summerskill W, Groves T, Schulz K, Sox H, Rockhold
FW, Rennie D, Moher D. SPIRIT 2013 Statement: Defining standard protocol items for clinical trials.
Ann Intern Med 2013;158:200-7.


https://www.ncbi.nlm.nih.gov/pubmed/24582946

13. Schulz KF, Altman DG, Moher D, for the CONSORT Group. CONSORT 2010 Statement: updated
guidelines for reporting parallel group randomised trials. Lancet 2010;375:1136.

14. Myles PS, Grocott MP, Boney O, Moonesinghe SR; COMPAC-StEP Group. Standardizing end
points in perioperative trials: towards a core and extended outcome set. Br J Anaesth 2016;116:586-

9.



Figure 1: Graph of uptake of core domain for the hip fracture core outcome set from 2004 to 2018 (where 10 or more registrations were recorded per

year).
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Table 1: Frequency (%) of domains reported and complete adoption of the core outcome set in included trial registrations by year.

Domain Total 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
N 311 0 1 1 1 1 7 4 10 9 7 12
Mortality | 146 (46.9) | 0(0.0) 1(100) | 0(0.0) | 1(100) | 1(100) | 4(57.1) | 2(50.0) | 5(50.0) | 8(88.9) | 2(28.6) | 6(50.0)
Pain 127 (40.8) | 0(0.0) 0(0.0) 0(0.0) | 1(100) | 0(0.0) | 3(42.9) | 1(25.0) | 2(200) | 2(22.2) | 2(28.6) | 2(16.7)
ADL 116 (37.3) | 0(0.0) 1(100) | 1(100) | 1(100) | 1(100) | 2(28.6) | 1(25.0) | 5(50.0) | 5(55.6) | 2(28.6) | 4(33.3)
Mobility 143 (46.0) | 0(0.0) 1(100) | 1(100) | 1(100) | 0(0.0) | 3(42.9) | 1(25.0) | 6(60.0) | 4(44.4) | 2(28.6) | 7(58.3)
HRQOL 91(29.3) | 0(0.0) 1(100) | 1(100) | 1(100) | 1(100) | 3(42.9) | 0(0.0) | 3(30.0) | 3(33.3) | 2(28.6) | 2(16.7)
All COS 37(11.9) | 0(0.0) 0(0.0) 0(0.0) | 1(100) | 0(0.0) | 2(28.6) | 0(0.0) | 1(10.0) | 0(0.0) | 0(0.0) | 2(16.7)
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
N 19 21 25 16 23 21 28 36 23 22 15
Mortality 8(42.1) | 14(66.7) | 13(52.0) | 9(56.3) | 10(43.5) | 9(42.9) | 12(42.9) | 11(30.6) | 12(52.2) | 6(27.3) | 10(66.7)
Pain 8(42.1) | 12(57.1) | 10(40.0) | 6(37.5) | 10(43.5) | 11(52.4) | 13 (46.4) | 22(61.1) | 12(52.2) | 3(13.6) | 4(26.7)
ADL 6(31.6) | 9(42.9) | 11(44.0) | 6(37.5) | 6(26.1) | 8(38.1) | 12(42.9) | 8(22.2) | 10(43.5) | 7(31.8) | 6(40.0)
Mobility 9(47.4) | 11(52.4) | 11(44.0) | 7(43.8) | 10(43.5) | 10(47.6) | 15(53.6) | 13(36.1) | 13(56.5) | 8(36.4) | 7(46.7)
HRQOL 2(105) | 7(33.3) | 10(40.0) | 4(25.0) | 7(30.4) | 7(33.3) | 11(39.3) | 5(13.9) | 8(34.8) | 8(36.4) | 3(20.0)
All COS 1(5.3) 5(23.8) | 3(12.00 | 2(125) | 5(21.7) | 3(143) | 4(143) | 2(56) | 5(21.7) | 0(0.0) | 0(0.0)

ADL — activities of daily living; COS — core outcome set; HRQOL — health-related quality of life; N — number of trial registrations



Supplementary Table 1: Characteristics of included trials registered on ClinicalTrials.gov

Characteristic Number (%) of
trials (N=311)
Trial Phase
1 7(2)
2 22 (7)
3 42 (14)
4 61 (20)
5 23 (7)
Not stated 156 (50)
Study Type
Interventional 309 (99)
Reliability of Assessment Methods 1(0.3)
Diagnostic Test Accuracy of Imaging Modality 1(0.3)
Trial Design
RCT 269 (87)
Non-RCT 42 (14)
Intervention Type
Surgical 99 (32)
Perioperative General 84 (27)
Pre-operative 20 (6)
Intra-operative (non-surgical) 68 (22)
Rehabilitation 40 (13)
Trial duration
Mean duration (months; SD) 9.38(17)
Not documented 11
Planned sample size
Mean sample size (SD) 195.5 (299)
Not documented 3(1)
Trial status
Complete 133 (43)
Recruiting 62 (20)
Terminated 23 (7)
Not yet recruiting 12 (4)
Active, not recruiting 18 (6)
Withdrawn 10 (3)
Suspended 1(0)
Enrolling by invitation 1(1)
Unknown status 51 (16)
Participants with Cognitive Impairment recruited
Yes 138 (44)
No 170 (55)
Not stated 3(1)
Funding Source
Research Council 18 (6)
Industry 48 (15)
Mixed (Research Council & Industry) 0(0)
Not stated 245 (79)




Principal continent of registration

Europe 133 (43)
Asia 75 (24)
North America 95 (31)
South America 3(1)
Australasia 5(2)
Africa 0 (0)
Antarctica 0 (0)
Year of Registration

1997-2001 7(2)
2002-2006 37 (12)
2007-2011 93 (30)
2012-2016 131 (42)
2017-2018 37 (12)
Not documented 6(2)

RCT — randomised controlled trial; SD — standard deviation



Supplementary Table 2: Country of origin for registered trial protocols

Country of Origin | Frequency (%)
USA 82 (26.4)
China 25 (8.0)
Denmark 23 (7.4)
Israel 23 (7.4)
UK 20 (6.4)
Norway 19 (6.1)
France 18 (5.8)
Spain 14 (4.5)
Sweden 14 (4.5)
Canada 13 (4.2)
Switzerland 9(2.9)
Netherlands 5(1.6)
South Korea 5(1.6)
Taiwan 5(1.6)
Thailand 5(1.6)
Australia 4 (1.3)
Turkey 4 (1.3)
Greece 3(1.0)
Japan 3(1.0)
Ireland 2 (0.6)
Finland 2 (0.6)
Italy 2 (0.6)
Brazil 2 (0.6)
Tunisia 2 (0.6)
Chile 1(0.3)
Egypt 1(0.3)
Germany 1(0.3)
New Zealand 1(0.3)
Portugal 1(0.3)
Singapore 1(0.3)
Syria 1(0.3)




Supplementary Figure 1: Flow-chart of identification of trial registrations from ClinicalTrial.gov

database
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