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Mini Abstract

Using James Lind Alliance methodology, this study reports prioritised topics of importance to
stakeholders in the research of bisphosphonate treatment in osteoporosis. The priorities
address how to better implement guidelines to address the care gap, understanding patient
factors influencing treatment selection and effectiveness, and how to optimise long-term
care.

Abstract
Purpose

Worldwide, many people who would benefit from osteoporosis drugs are not offered or
receiving them, resulting in an osteoporosis care gap. Adherence with bisphosphonates is
particularly low. This study aimed to identify stakeholder research priorities relating to
bisphosphonate treatment regimens for prevention of osteoporotic fractures.

Methods

A three-step approach based on the James Lind Alliance methodology for identification and
prioritisation of research questions was used. Research uncertainties were gathered from a
large programme of related research studies about bisphosphonate regimens and from
recent published international clinical guidelines. Clinical and public stakeholders refined the
list of uncertainties into research questions. The third step prioritised the questions using a
modified nominal group technique.

Results

In total, 34 draft uncertainties were finalised into 33 research questions by stakeholders. The
top 10 includes questions relating to: which people should be offered intravenous
bisphosphonates first-line (1); optimal duration of treatment (2); the role of bone turnover
markers in treatment breaks (3); support patients need for medicines optimisation (4);
support primary care practitioners need regarding bisphosphonates (5); comparing
zoledronate given in community vs hospital settings (6); ensuring quality standards are met
(7); the long-term model of care (8); best bisphosphonate for people aged under 50 (9); and,
supporting patient decision-making about bisphosphonates (10).

Conclusion

This study reports, for the first time, topics of importance to stakeholders in the research of
bisphosphonate osteoporosis treatment regimens. These findings have implications for
research into implementation to address the care gap and education of healthcare
professionals.
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Introduction

Osteoporosis is a disease that is characterised by skeletal fragility and changes in bone
microarchitecture resulting in increased risk of fractures with no or low trauma [1]. The
management and care of people with low trauma or fragility fractures results in a
considerable societal economic burden; the annual cost in the UK alone is £4.4billion [2]
Furthermore, the personal impact of fragility fractures is considerable, with potential
deleterious effects on physical and psychological health, ability to live independently, and
increased risk of death [3]. Many fractures are potentially preventable, with appropriate cost
effective and clinically effective drug treatments such as bisphosphonates the mainstay of
treatment for osteoporosis.

There are several different bisphosphonates; some are administered orally, others
intravenously. A variety of regimes in terms of dose frequency also exists [4]. A network
meta-analysis demonstrated that bisphosphonate treatment reduces the risk of fragility
fracture by 33%—54% [5]. The success of treatment depends on patients initiating (starting),
executing (or implementing—taking correctly) and persisting (continuing) medication;
collectively these processes are described as adherence. Adherence with osteoporosis
medications is notoriously poor and reported to be worse than adherence in other long-term
conditions[5] . Oral bisphosphonate persistence rates at 1 year are commonly estimated
between 16% and 60%, with different reporting measures partly explaining the wide variation
observed across studies [5]. Worldwide, many people who would benefit from osteoporosis
drugs are not receiving them, and this care gap has been described as an ‘osteoporosis crisis’
[6].

To enhance adherence to bisphosphonates, and thus contribute to addressing the
osteoporosis care gap, it is important to understand perspectives of all relevant stakeholders
in relation to the use of these drugs. There are many possible research agendas to pursue
and traditionally health research priorities have been identified by researchers. However,
patient and public involvement in research, including the prioritisation of research agendas,
is now well established [7-13]. Involving patients and the public ensures that research is
grounded in patient relevance, research questions are meaningful, and important research
topics are identified that researchers may not have previously considered [14]. Over the last
decade, a number of initiatives such as INVOLVE, part of the National Institute for Health and
Care Research (NIHR), have been established to facilitate and promote active public
involvement in all aspects of research, including priority setting. The James Lind Alliance (JLA)
was formed in 2004 and aimed to bring patients and clinicians together in a new way to
identify and address important uncertainties about the effects of care and treatments[15].

Despite the apparent revolution in patient engagement, evidence suggests the mismatch
between the research conducted and the research which patients want, persists [8]. A
previous report commissioned by the JLA established that most charitable funders in the UK
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funded research in a responsive mode, with only a minority funding research that met pre-
identified priorities [15]. With respect to bisphosphonates as a treatment for osteoporosis,
no studies have investigated the research priorities of stakeholders. Paskins et a/ (2017)
conducted the first national study of public and patient research priorities in osteoporosis
and fracture.[17] Participants were asked to indicate their top priority for research across 40
different research items. ‘Having easy access to advice and information from health
professionals” was the number one priority followed by ‘understanding the safety and benefit
of osteoporosis drug treatments ‘ as the second research priority area. However, a need was
identified for more refinement to translate this research focus into specific research
questions. This paper aims to address this gap by conducting a research prioritisation
exercise to understand priorities relating to bisphosphonate treatment regimens for
prevention of osteoporotic fracture in adults.



Methods

We used a three-step approach based on the James Lind Alliance (JLA) methodology for
identification and prioritisation of research questions. [18] An overview of the methods is
shown in Figure 1. This prioritisation study did not require ethics approval as per the JLA
guidance.

Step 1: Gathering uncertainties.

Uncertainties were gathered from the ‘Bisphosphonate alternAtive regimenS for the
prevenTion of Osteoporotic Fragility Fractures’ (Blast Off) study findings and existing
published research recommendations. The Blast Off study consisted of six discrete individual
research studies conducted May 2019 and February 2022, which all relate to the experience,
effectiveness and cost-effectiveness of different bisphosphonate regimens; this study
determined our scope which was specifically about bisphosphonates and not about other
drugs. [19] Three studies were qualitative in design: a systematic review of existing
qualitative research to determine acceptability of bisphosphonates among patients,
clinicians, managers and payers; [20] an interview study with 78 patients receiving different
bisphosphonate regimens[21]; and an interview study with 23 clinicians.[19] In addition, two
systematic reviews were conducted to review the clinical effectiveness of and adherence
with different bisphosphonate regimens [22, 23], and a health economic study was
conducted to assess cost-effectiveness and identify the key uncertainties in the existing
evidence [19]. Over four group meetings, the research team reviewed and discussed the
findings of these studies and generated a list of potential arising uncertainties. Over this
period, research findings were discussed with a patient advisory group to further inform the
process.

Separately, a systematic search of relevant electronic databases and websites of professional
organisations was conducted to identify research recommendations highlighted within recent
clinical guidelines. Databases searched included Pubmed, Googlescholar, Epistemonikos,
NICE, SIGN, Guidelines International Network, Guidelines.co.uk and TRIP database. Inclusion
criteria were i) international guideline from non-Low- or Middle-Income Country (LMIC); ii)
about osteoporosis (including glucocorticoid osteoporosis) iii) published since 2016 iv)
developed on behalf of a professional organisation. Exclusion criteria were: guideline about
osteoporosis only in the context of another specific health condition. Attempts were made to
translate guidelines not in the English language. Relevant sections on recommendations for
research were extracted and a list of research recommendations produced. Subsequently,
research recommendations were considered as in- or out-of-scope initially by two members
of the study team (ZP, NC), and then approved by the whole team, with in scope
recommendations defined as relating to the use of bisphosphonates.

Step 2: Processing and refining uncertainties



Using stakeholder input, we refined the list of uncertainties into research questions. One
three-hour stakeholder meeting was convened, with patients and carers, clinicians (medical
and non-medical) and academics to include representatives from primary and secondary
care. Potential participants were invited from the Royal Osteoporosis Society Effectiveness
Working Group of the Bone Research Academy, Nottingham Osteoporosis Patient Support
group and clinical networks of the study team. We recorded the professional role and sex of
attendees, but we did not collect data on age or ethnicity. The uncertainties and research
recommendations from guidelines (outputs from step 1), as derived by the research team
were circulated to attendees before the meeting. In the meeting, within small groups, the
uncertainties were discussed and refined, with some uncertainties combined as appropriate.
Each uncertainty was refined into a research question with particular attention to defining
the population and setting, intervention, comparison, and outcomes of interest [24].
Attendees and study team members had the opportunity to suggest additional uncertainties
during this process. The uncertainties were also categorised into groups.

To validate that the uncertainties were true research questions and not already answered, a
search was subsequently conducted of the Cochrane Database of Systematic Reviews,
PubMed and references of NICE guidelines, SIGN clinical guidelines, NOGG guidelines and
Royal Osteoporosis Society guidance for any relevant published systematic reviews. If no
systematic review was found to exist, the research question proceeded to Step 3. Research
questions that had arisen from published guideline research recommendations, or from the
Blast Off systematic reviews or economic analysis were assumed to be unanswered and did
not undergo validation.

Step 3: Prioritisation

A full day online workshop was convened in February 2022, aiming for between 12-30
participants to include a mix of patients, carers, and primary and secondary care clinicians.
Potential participants were invited as per the Step 2 workshop. In addition, the workshop was
advertised via authors’ Twitter accounts, and via the Keele Research User Group to
particularly target lay, non-medical and primary care representatives. People were allocated
on a first come, first served basis with the aim of achieving a balance of attendees across
professional and lay groups. Study team members attended and acted as facilitators but did
not vote or discuss ranking. Information on participant interests and disclosures was
collected and reviewed to ensure balance across the group. Participants were sent the
research questions in advance and asked to rank their top twenty questions before the
workshop. Participants were permitted to send in pre-ranking if interested but unable to
attend the workshop. In the workshop, an adapted nominal group technique was used. As
per updated JLA guidance for online workshops, a 4-step approach was used (removing a 5
plenary step which has been difficult to operationalise online) [25]. The workshop started
with a plenary session to introduce the task and explain the background. Thereafter, four
small groups compared and discussed their initial pre-workshop rankings. After a break the
same groups then produced their own combined ranking of at least the top twenty
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guestions. The ranking of the four small groups was then combined and shared with the
group in a plenary session. Finally, a second round of group prioritisation took place, to revise
the shared ranking, in new small groups. These small group rankings were combined,
reviewed, and agreed as the final prioritised list.

Patient and public involvement

Members of the Nottingham Royal Osteoporosis Society Support Group were involved in a
series of meetings to discuss the design of the Blast Off research programme and confirmed
that understanding acceptability of bisphosphonates from a range of perspectives was
important. A Patient Advisory Group (PAG) helped the study team identify the research
uncertainties emerging from Blast Off and public contributors were involved in both
stakeholder groups (Step 2 and 3).



Results
Step 1: Gathering uncertainties.

The study team and patient advisory group identified 22 uncertainties from the Blast Off
programme. Eleven uncertainties were informed by the empirical qualitative research, nine
by the qualitative systematic review, 11 by the systematic reviews and meta-analyses and
seven by the health economic analysis. The PAG talked about the importance of outcomes
other than fracture, for example meeting people’s information needs. They discussed and
particularly informed uncertainties relating to how patients could be supported to make
decisions, how treatment could be made easier and how effectiveness could be monitored.

Sixty-nine potentially relevant clinical guidelines were identified, including seven articles in
German and Spanish which were translated (Figure 1, Supplementary Data). After screening
using our inclusion and exclusion criteria, 28 articles were excluded including six articles in
Chinese or French. Of the remaining 41 articles, 17 included relevant research
recommendations. The full list of guidelines identified is included in Supplementary Data.
Supplementary Table 1 details the findings relating to research recommendations in existing
guidelines. Nineteen uncertainties were informed by research recommendations from the
clinical guidelines; nine of these overlapped with Blast Off uncertainties with 10 additional
new uncertainties. In addition, the clinical guideline research recommendations highlighted
populations in need of specific study including: men; people without BMD-defined
osteoporosis; frail older adults; those with cognitive impairment; and those with
glucocorticoid-induced osteoporosis.

In total, 34 draft uncertainties, were submitted to Workshop 1 for discussion and refinement
(Supplementary Table 2).

Step 2: Processing and refining uncertainties

Eleven people attended Workshop 1. Characteristics of those attending are listed in Table 1.
Supplementary Table 2 details the nature of the original uncertainty or research
recommendation (before the workshop), its source (i.e., which Blast Off Research Study or
which guideline), questions for discussion in the meeting and the refined research question
following the meeting. The group was asked to consider the specific populations highlighted
in the research recommendations when rewording and refining all the research
uncertainties; from discussion younger adults emerged as a further group where further
research was needed. Following the workshop the uncertainties and research
recommendations were finalised into 33 distinct research questions. The origins of these
recommendations are shown in Figure 2. Twelve questions needed to undergo verification
searches to validate that the uncertainties were true research questions and not already
answered. No systematic reviews pertaining to those questions were identified, so these
were verified as true uncertainties (Supplementary Data Table 2).
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Step 3: Prioritisation

Thirty-three questions went forward for prioritisation, organised into five categories relating
to: patient factors and patient support; clinical support and policy; safety; effectiveness; and
delivery (See pre-workshop ranking exercise in Supplementary Data). Twenty people
attended workshop 2 with a further individual (a GP) submitting individual rankings for
consideration in the first small group work without attending. Characteristics of attendees
are shown in Table 1; there were more public contributors than clinicians and a mix of
medical and non-medical, speciality and primary care clinicians.

The final top 10 priorities are shown in Figure 3. The top 10 includes questions relating to:
which people should be offered intravenous bisphosphonates first line (1); optimal duration
of treatment (2); the role of bone turnover markers in treatment breaks (3); support patients
need for medicines optimisation (4); support primary care practitioners need regarding
bisphosphonates (5); comparing effectiveness and safety of zoledronate given in community
vs hospital settings (6); ensuring quality standards are met (7); the long-term model of care
(8); best bisphosphonate for people aged < 50 (9); and, supporting people with osteoporosis
to make decisions about bisphosphonates (10).

Research questions 11-20 were also ranked (full questions available in Supplementary Data
Figures 2).Questions ranked 11-20 relate to: how to define, monitor and explain treatment
effectiveness (11); how to identify people who will have difficulty continuing or taking oral
treatment (12); the optimum frequency of zoledronate (13); effectiveness of lowering the
dose as an alternative to treatment breaks (14); incidence and risk factors for osteonecrosis
of the jaw and atypical femur fracture (15); best bisphosphonate for people with cognitive
impairment (16); resources or incentives for primary care which might optimise
bisphosphonate use (17); defining and manging treatment failure (18); comparing
zoledronate vs alendronate in people with high fracture risk (19); best bisphosphonate for
people with low BMI or kidney impairment (20).

The remainder questions were unranked. Unranked questions were agreed based on the
cumulation of all groups ranking in the first session of the workshop (Supplementary Figure
3).
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Discussion

This study reports, for the first time, topics of importance to stakeholders in the research of
bisphosphonate treatment regimens for the prevention of osteoporotic fracture in adults,
refining previously identified priority areas into specific questions. We identified a number of
previously undescribed priority areas relating to bisphosphonates regimens for people with
osteoporosis, including research into the best regimen for people aged under 50, and
research comparing the safety, clinical and cost effectiveness of intravenous treatment given
in peoples” homes vs hospital. Furthermore, there was also a particular call to research
patient factors influencing treatment selection and effectiveness, highlighting the importance
of this research being underpinned by the ethos of personalised care.

The top research priority “Which people with osteoporosis should be offered intravenous
bisphosphonates first line to optimise medicine effectiveness for the prevention of
osteoporotic fractures?’ could be influenced by a range of different patient factors, which in
turn would influence treatment selection and effectiveness. Patients are typically not given a
choice between oral or intravenous bisphosphonates [21]. Whilst clinicians may choose to
offer intravenous bisphosphonates based on tolerability and safety issues, more empirical
evidence is needed which specifically investigates which patients would benefit most from
first line intravenous treatment. Published research recommendations and previous
prioritisation exercises largely focus on safety and optimal duration of drug treatment [26-28]
both of which were included within the top 10 research priorities identified in this study.
However, the top 10 list also highlights the importance of developing a long-term model of
care, providing more support for ongoing medicines optimisation, and researching the role of
monitoring (bone turnover markers). These areas have been highlighted in a recent rapid
realist review exploring the effective characteristics of interventions to support medicines
optimisation in osteoporosis, which identified a need for a person-centred model of long-
term care for osteoporosis [29]; interestingly this review also highlighted the need for and
role of providing primary care practitioners with decisional support to improve patient
outcomes — also highlighted in our top ten. The question relating to ensuring quality
standards are met highlights the importance of knowledge mobilisation and applied health
services research which addresses barriers to implementation of clinical guidelines.

The previous prioritisation exercise in this area identified that ‘having easy access to advice
and information from health professionals” was the highest rating research priority [17]. Our
top 10 includes the more specific question ‘supporting people with osteoporosis to make
decisions about taking bisphosphonates’. Our preceding qualitative research identified that
people reported the benefits of bisphosphonates to be ambiguous; previous research studies
have investigated the role of decision support in osteoporosis and ongoing development
work and trials will hopefully provide further evidence to support this area over the coming
years [30,31].
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Our findings highlight the importance of conducting priority setting exercises that involve all
stakeholders, and to not solely focus on guideline recommendations. Of the top 10 identified
research priorities in this study, only three were derived from guideline recommendations
(Research priority 2,3 and 9 relating to the optimal duration of treatment with
bisphosphonates, the role of bone turnover markers in determining the duration of
treatment breaks and the best bisphosphonate choice and frequency for people aged under
50). Particularly novel questions relate to the use of zoledronate in the community and
supporting primary care decision making. Nine of the 19 recommendations informed by
clinical guidelines were unranked; research has shown that most guidelines do not include
the views of public and patients [32] and, when mentioned, their views were only
conceptualised as a preference for one medication over another.

Whilst our study provided important insights, it is subject to some limitations. Patient and
caregiver responses within the workshops may have been influenced by the presence of
healthcare professionals. Furthermore, the stakeholders involved might not be entirely
representative of the wider population. The study may not have adequately represented
underserved populations and stakeholders’ ethnicity data was not collected; this may have
affected the final questions prioritised. Employing survey methods may have identified a
more representative sample of stakeholders, however, qualitative research to inform priority
setting is well-established and useful [33] and in this instance provided space for stakeholders
to share their experiences with the research team. The strengths of our study included the
comprehensive guideline search which ensured existing, relevant, published research
recommendations were included and discussed when gathering uncertainties to discuss
within the workshops. The depth of research in the Blast Off study was also a strength,
particularly the qualitative interview study which included in-depth rich descriptions from 78
patients receiving bisphosphonate regimens.

Conclusions

In summary, this prioritisation exercise highlights the importance of including stakeholders
when setting research priorities and provides a more in-depth understanding of the priorities
of stakeholders in bisphosphonate regimens. Whilst some research priorities, such as
supporting people with osteoporosis to make decisions about their treatment are being
addressed, the findings illustrate a need for further research to address the issues relating to
patient factors influencing treatment selection and effectiveness, and how to optimise long-
term care. In addition, these findings have implications for research into implementation to
address the care gap and education of healthcare professionals.
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l
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Figure 1: Overview of methods

Table 1: Characteristics of workshop attendees

Characteristics of participants Workshop 1 Workshop 2
N (%) N (%)

Healthcare professionals 5(42%) 8 (40%)
Female 2(40%) 5(63%)
Secondary Care Doctor 5(100%) 4 (50%)
Nurse/ Allied Health Professional 0 2 (25%)
Primary care clinicians 0 2 (25%)’

Public Contributor 7 (58%) 12 (60%)
Female 5(71%) 10 (83%)
Patient representative 6 (86%) 12 (100%)
Carer 1(14%) 0

Total number 12 20

" A further GP provided ranking in advance of the meeting but did not attend
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Figure 2: Origin of final research questions

Interviews wit
people wit
osteoporosi
clinicians

tematic review
qualitative
esearch

Review of cli
guideline res
recommend

stematic review
and network

Health econo meta-analysis

N = number of research questions. (ranking, U = unranked)

16



Figure 3: Finalised Top 10 Research priorities

1. Which people with osteoporosis should be offered intravenous bisphosphonates
first line to optimise medicine effectiveness?

2. What is the optimal duration of treatment with bisphosphonates for people with
osteoporosis?

3. What is the role of bone turnover markers in determining the duration of
treatment breaks in people with osteoporosis?

4. What healthcare support do people with osteoporosis receiving bisphosphonates
need for medicines optimisation?

5. How can primary care practitioners be supported to make decisions about
bisphosphonates with people with osteoporosis?

6. What is the comparable safety, clinical and cost effectiveness of zoledronate
administered in community (homes or primary care setting) vs in hospital for
people with osteoporosis?

7. How do we ensure quality standards are met for people with osteoporosis receiving
bisphosphonates?

8. What is the long-term model of care for people taking oral bisphosphonates in
primary care?

9. What is the best bisphosphonate choice and frequency for people aged under 50
with osteoporosis?

10. How can people with osteoporosis be supported to make decisions about taking
bisphosphonates?
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