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Abstract

Background: Healthcare providers, managers and policy-makers in many jurisdictions are focused on a common goal:
optimizing value and quality of care provided to their citizens within a resource envelope. Health technology reassessment
is a structured, evidence-based assessment of the clinical, social, ethical and economic effects of a technology currently used
in the healthcare system to inform optimal use of that technology in comparison with its alternatives. There are, however,
few practical experiences with health technology reassessment and, as such, a nascent theoretical and methodological base.
Health technology reassessment is a key strategy to achieve optimal healthcare resource utilization, and establishing a model
for health technology reassessment is a required methodological step.

Methods and results: The purpose of this article is to answer three formative questions: (1) What is health technology
reassessment? (2) When should a health technology reassessment be implemented? (3) What is the role of health technology
reassessment in evidence-informed health policy? Finally, we propose a conceptual framework for health technology
reassessment, which others can modify, adapt, or adopt in their own context. The model consists of three broad phases and
six iterative stages: (1) identification, (2) prioritization, (3) evidence synthesis, (4) determine policy/practice recommendation,
(5) policy/practice implementation and (6) monitoring and evaluation. Two foundational components (meaningful stakeholder
engagement and ongoing knowledge exchange and utilization) are represented across all stages.

Conclusion: This description of health technology reassessment and the proposed model can be used by healthcare policy-
makers and researchers to advance the field of technology management, with the goal of achieving optimal use throughout
a technology’s lifecycle.
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Background

Efforts to control expenditures on health technologies have
focused on managing the entry or adoption of new technolo-
gies into the healthcare system, such as through the process
of health technology assessment (HTA).! However, for exist-
ing technologies, already in use within the healthcare sys-
tem, there is currently no standardized process to continue
monitoring their use or manage their exit if superseded by
advancements in knowledge.>? This gap in monitoring can
lead to sub-optimal use of technologies, including the over-
use, underuse or misuse.* Overuse or misuse of ineffective or
harmful treatments and practices, recognized as low-value

care, has been documented to compromise patient safety and
quality of care and jeopardize valuable healthcare resources.?
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Box |. Guiding principles for HTR.

N =

HTR requires high-level political support

PN W

9. Cost accounting of real savings must be robust and accurate

HTR should be conceptualized as a mode 2 knowledge-generation activity

HTR is best integrated with other evidence-informed decision-making processes, such as the development of clinical practice
guidelines and/or high-value care pathways, and overall quality improvement initiatives

HTR should not be viewed as a separate initiative but rather as a broadening of the scope of traditional HTA

The language used to describe HTR is critically important and must be defined

An HTR model must be context-specific and flexible, with an expectation that it will evolve over time
Stakeholders must be meaningfully engaged and ideally embedded within any HTR process
Feasibility assessment, done collaboratively with stakeholders, must be done early in the HTR process

10. Monitoring and evaluation are essential and need to be integrated into the HTR process
11. Monitoring and evaluation process must be flexible and robust enough to capture unintended consequences

HTR: health technology reassessment; HTA: health technology assessment.

It is well-acknowledged that areas of low-value care exist,
and a number of efforts to identify, prioritize, and reduce or
remove such sub-optimal use have been described.® A recent
scoping review conducted by Niven et al.¢ identified 43 dif-
ferent terms used to refer to processes examining low-value
care, including the terms “disinvest*” (cited 39% of the
time), “reassess*” (cited 14% of the time) and “de-adopt*”
(cited 3% of the time).® Interestingly, this work underscored
the paucity of conceptual frameworks and models, particu-
larly relating to the design and implementation of interven-
tions to achieve the desired change in technology use. A
model is, therefore, required to facilitate practice and
advance the theoretical base.

Here, we propose a three-phase conceptual model for
addressing sub-optimal technology use. This model is
grounded in the policy process known as health technology
reassessment (HTR), which is the active management of
health technologies throughout their lifecycle within the
healthcare system to achieve optimal value for money.* This
article will begin by answering three formative questions: (1)
What is HTR? (2) When should an HTR be implemented?
and (3) What is the role of HTR in evidence-informed health
policy? A description of each phase of the HTR model is
provided, followed by considerations of the potential limita-
tions and expected challenges for the field as a whole. This
information is intended to empower healthcare profession-
als, decision-makers and policy-makers to modify, adapt or
adopt the HTR model for their own healthcare contexts.

What is HTR?

The process of HTR involves a structured, evidence-based
assessment of the clinical, social, ethical and economic
effects of a technology currently used in the healthcare sys-
tem to inform optimal use of an existing technology in com-
parison with its alternatives.*” To operationalize this, we
conducted three foundational pieces of knowledge synthesis:
a systematic review of the literature, an international envi-
ronmental scan, and an invitational workshop of experts and
key stakeholders. The details of each of these works have

been described elsewhere.”® Collectively, these knowledge
synthesis pieces have directly informed the establishment of
11 guiding principles (Box 1) and were used to set the scope,
reinforce the definitions and outline the boundaries for an
evidence-informed model of HTR. Briefly, the guiding prin-
ciples focus on integration of HTR within existing concepts
and processes, engagement of stakeholders early and repeat-
edly in the process, flexibility and robustness.

What HTR is not

Confusion over HTR is rooted in terminology; it is impor-
tant to identify what HTR is not and what it is not intended
to do. HTR is distinct from concepts such as reduced use,
removal, decommissioning, and disinvestment. It has been
documented that these terms may portend controversy and
disentitlement.* The pejorative nature of these terms elicits
fears of rationing and/or drastic budgetary cuts among
stakeholders.!® Other have noted that clinicians themselves
may interpret disinvestment as a threat to their autonomy
and capacity for medical decision-making.!!

In stark contrast, HTR is contingent on collaboration with
diverse stakeholders, such as clinicians, to optimize the
value of care and increase appropriateness. This may be
achieved by decreasing, increasing, or maintaining current
levels of use. In rare cases, one might even completely with-
draw the technology from the system (obsolesce).*’

Resource reallocation is an enticing outcome of an HTR.
However, the freeing of resources would not come from
rationing or cutting of existing budgets, but rather the cessa-
tion of inefficient or harmful treatments and practices. The
resources freed up from decreasing or stopping inefficient
practices can then be reallocated—a necessary condition to
fund new things within a fixed budget.

What is the “value-add” of HTR

Establishing the HTR message also requires articulation of
how HTR (and the model itself) adds conceptually and meth-
odologically to the existing body of knowledge in the field.
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Figure I. Lifecycle of a health technology and the potential zone of reassessment reproduced and adapted with permission from Joshi

etal?

Through our synthesis exercises, we identified a number of
established techniques that have provided an important foun-
dation for HTR. For example, pair-wise and network meta-
analyses and comparative effectiveness studies help to
establish the relative clinical effectiveness of comparator
technologies that are new or already in use.!? The primary
intent for these approaches is to identify the most effective
technology for a given indication. Technologies that are less
effective, and potential candidates for HTR, are identified
only indirectly, and there is no understanding of how to
ensure their optimal use.

Conversely, with HTR, there is an explicit search for and
acknowledgement of what is considered low-value or sub-
optimal use of a technology, as well as guidance on how to
achieve its optimal use. The HTR process goes beyond the
identification and prioritization of candidate technologies,
which has also been well established through disinvestment
activities,® by incorporating the policy implementation phase
directly as part of the process. This is a novel and critical
factor that differentiates HTR from existing efforts to opti-
mize existing technology use and has often been noted as a
clear paucity in the field.®

Furthermore, HTR is not simply a means of ensuring the
removal of obsolete technologies from the healthcare sys-
tem, but rather the continued management of technologies at
any point in their lifecycle. Certainly, the obsolescence of a
given technology serves as a candidate technology whose
exit from the system can be managed through an HTR pro-
cess. However, as earlier defined, an HTR can also result in
the increased use or decreased use of an existing technology.

In such cases, a technology would not be in the obsolescence
phase of its lifecycle. Thus, ensuring optimal use of existing
technologies and efficiency of the healthcare system through
HTR activities demands that efforts be taken to continually
monitor use, beyond their adoption, to determine whether
they continue to provide value for money.

When should an HTR be implemented?

As alluded to above, HTR should be considered as an ongo-
ing policy process to inform technology use throughout its
lifecycle. Just as HTA is used to inform the adoption of a
technology into the healthcare system, HTR could be used as
part of an active technology management program across the
lifecycle of the technology (Figure 1).

The feasibility of achieving change is a crucial considera-
tion as a first success may determine the trajectory of an
ongoing HTR program. Determining the feasibility of an
HTR requires a multi-pronged approach. Within a given
healthcare system, assessing readiness for change, the capac-
ity and availability of resources and the willingness of appro-
priate stakeholders, including opinion leaders, to engage in
the process are required initial considerations before launch-
ing an HTR. An initial scoping review may be useful to
frame the feasibility discussion with the key stakeholders. In
addition, qualitative research approaches (e.g. interviews
and/or focus groups with key stakeholders) may be required
to understand the context of the technology or practice area
being considered for reassessment. A list of initial feasibility
questions for consideration is outlined in Box 2.
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Box 2. Questions to assess feasibility of HTR.

* Are there champions ready to be engaged?

practice be identified and implemented?
* What incentives/tools are available to implement the policy?

available?

*  What is the healthcare system’s or organization’s readiness for change?

e Is there known evidence of harm, a lack of effect or a more cost-effective alternative?

+ Is the “authority” promoting the policy/practice change also the one implementing it?

 Is there high issue polarization (i.e. disagreement about which policy/practice to focus on)?

* How many different actors are involved in implementing the recommended policy/practice change?

*  What are the anticipated undesirable consequences (i.e. trade-offs)?

» Are current incentives in the system misaligned with adoption of the new policy/practice? Can incentives be aligned with the desired

» Are the personnel, skills and material and technological resources that are required to implement the policy/practice change

HTR: health technology reassessment.

What is the role of HTR in
evidence-informed health policy?

If healthcare providers, managers and/or policy-makers are
seeking to maximize the value and quality of care provided
to citizens within a particular resource envelope, HTR is a
tool to achieve this goal. HTR provides a transparent, inclu-
sive and methodologically rigorous process that can empower
stakeholders to make evidence-informed health policy deci-
sions. Reassessment provides an opportunity to ensure that
such technologies are used to their full potential, optimizing
value for money.

HTR can also be applied to identify “innovation head-
room” and act in concert with or as a corollary process to
HTA,; if we want to continue introducing new effective and
cost-effective technologies without increasing the healthcare
budget, an active approach to managing technologies already
in use is required.* Ensuring optimal use of technologies
throughout their lifecycle ultimately contributes to a sus-
tained culture of evidence-informed decision-making.

The conceptual HTR model

The HTR model is depicted in Figure 2. Broadly, the model
has three sequential phases. Phase 1 (Technology) involves
selection of the technology to be reassessed and includes iden-
tification and prioritization. In Phase 2 (Decision), evidence
needed to inform the development of a policy recommenda-
tion is collected and synthesized. In Phase 3 (Execution), the
policy is implemented and the initiative is monitored and eval-
uated. There are also two foundational components (meaning-
ful stakeholder engagement and ongoing knowledge exchange
and utilization) that must be engaged throughout the entire
process. A detailed discussion of each component follows.

Foundational components

Meaningful stakeholder engagement. A “stakeholder” is
broadly defined to include any person or group the decision
will impact. Relevant stakeholders may include physicians,

Identification
Prioritization

1TECHNOLOGY SELECTION

DECISION
Evidence Synthesis

Policy Development

Meaningful Stakeholder Engagement

EXECUTION
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Figure 2. A proposed HTR model.

nurses, other clinicians, hospital managers, decision-makers,
government, patients, families, caregivers and citizens.
Stakeholder engagement is most effective and meaningful
when stakeholder engagement is continuous throughout the
HTR process, there is transparency in both methods and pro-
cesses, and the engagement is authentic. Meaningful engage-
ment will legitimatize the HTR process and increase the
likelihood of success.

Ongoing knowledge exchange and utilization. Deliberate, con-
tinuous knowledge exchange will similarly increase the like-
lihood of success. Research to date shows that if
decision-makers are involved in the knowledge-generation
process, they are more likely to use the knowledge to change
their practices and/or policies, and therefore, successful
implementation is more likely.!3-13

Stakeholders who will be using the knowledge generated
through the research or evidence synthesis process to inform
their policy and/or practice must be involved from the begin-
ning. This includes embedding stakeholders in determining
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the research questions throughout the knowledge-generation
process, the interpretation of findings and the development
of recommendations to inform practice and policy (mode2
knowledge).!3

Phase [: technology selection

Step I: identification of technologies. An HTR process is likely
to be more effective if clinicians adopt leadership roles in
identifying potential technologies or practice areas for reas-
sessment. Based on reported experiences, it is the clinicians
working in the healthcare system who are best positioned to
identify misused, overused or underused technologies.
Approaches such as horizon scanning of the literature and
developing de novo lists of potential candidate technologies
for HTR are also methods of identification, but often require
substantial infrastructure and resources to maintain.

Step 2: prioritization of technologies. When a number of pos-
sible HTR candidates are identified, prioritization is neces-
sary. Individual healthcare contexts will need to adopt or
tailor their own prioritization processes and may benefit
from leveraging those that are already established (e.g. pro-
cesses for HTA). If a system-wide approach is being adopted,
the prioritization criteria should be the same for all identified
technologies, irrespective of where the technology is in its
lifecycle. Best practices include transparency, clarity and
availability to all stakeholder groups. Feasibility of achiev-
ing change is also a crucial consideration for prioritizing a
technology. Key questions are outlined in Box 2 and dis-
cussed in depth in the previous section.

Phase 2: decision

Step 3: evidence synthesis. A broad evidence synthesis includ-
ing clinical, economic, social, ethical and legal issues is
required. Best practices in each of these areas should be
employed and may include systematic reviews of the pub-
lished literature, an environmental scan of jurisdictional
practices, analysis of clinical or administrative data on utili-
zation of the technology and primary data collection (quanti-
tative and qualitative). Much of the methodology (e.g.
systematic review, meta-analysis, economic evaluation)
applied in the HTA field can be adopted in this context.

Stakeholders must be engaged throughout the evidence
synthesis process: in the development and refinement of the
initial evidence synthesis questions to ensure that the ques-
tions are well defined, appropriate, and inclusive and during
critical revisions and development of the final evidence
product.

Step 4: policy development. A policy or practice recommenda-
tion will be informed by the knowledge generated through the
evidence synthesis. The process for policy development will
vary based on context and could range from targeted clinician

or policy-maker focus groups to broad stakeholder delibera-
tive processes. Irrespective, to maximum implementation
success, the recommendation should be developed collabora-
tively with the stakeholders responsible for implementation.
Decision-making criteria worth considering in the policy
development process include equity of access to the technol-
ogy, capacity in the system to adjust the scope of use of the
technology and how adjusting the scope of this technology
may affect the use of other technologies in the clinical area.

Phase 3: execution

Step 5: policy implementation. Implementation of the recom-
mended policy will likely be the most difficult step in the
HTR process. Importantly, implementation must be feasible,
factoring in the health system’s readiness for change. A key
consideration will be the policy levers (e.g. financial incen-
tives, changes to the schedule of medical benefits) or tools
(e.g. utilization and costing data) for change available to
those implementing the policy. Responsibility for policy
and/or practice implementation will vary; the policy may
focus on the micro, meso or macro level.!® Good policy prac-
tices should be employed, including clear responsibility,
accountability and courses of consequence.

Step 6: monitoring and evaluation of policy/practice implementa-
tion. Monitoring and evaluation should start immediately
after implementation to ensure that lessons learned can be
captured and used to refine the implementation process.
Conceptualizing monitoring and evaluation as ongoing rou-
tine processes, as opposed to one-time events, is critical in
the development and sustainability of complex initiatives.
Evaluation should incorporate formative, process and out-
come evaluation components as well as monitoring for unan-
ticipated consequences (i.e. outcomes that we did not expect)
using both quantitative (e.g. data analysis of utilization and
costs) and qualitative (e.g. observation, interviews, focus
groups) methods.

The HTR model is flexible and should be adapted depend-
ing on the technology being reassessed and user objectives
and needs. Finally, as new knowledge is generated more
broadly in the field of reassessment, key learnings from these
works should be incorporated into the HTR model.

Limitations of the conceptual HTR
model

One important limitation of the conceptual HTR model is
that it has not been applied in practice. It is unclear how long
the HTR process may take and of the entirety of resources
that may be required to achieve success. Therefore, the
model requires pilot testing within a real-world healthcare
context in order to determine its feasibility and utility. Pilot
testing will also enable the identification of areas for
adaptation.
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We acknowledge that there is likely no one model to drive
all HTR initiatives; individual healthcare environments are
widely varied and context-specific. Our intent was not to be
overly prescriptive but rather contribute to the much-needed
knowledge base, as well as to stimulate discussion among
researchers, policy-makers and health service decision-mak-
ers considering implementation of HTR initiatives.

Expected challenges for HTR

Due to the entrenched nature of existing technologies, it is
likely that the strength, type and nature of the evidence
required for HTR will be different than for other evidence-
informed policy contexts. Experience with HTR, to date, has
also shown that a higher quality of evidence is expected to
inform the reduction in scope of use of a technology.®% In
addition, HTR initiatives are likely to face the challenge of
there being little or no high-quality research evidence on the
effectiveness of a particular technology.” Thus, further
understanding of the thresholds of evidence to inform reas-
sessment decisions will need to be determined.

Establishing meaningful stakeholder engagement may
also prove challenging. Receptivity of stakeholders to par-
ticipate in HTR may be dampened due to perceived unpopu-
larity of previous associated initiatives, such as disinvestment.
Stakeholders may also have vested interests in not having a
given technology reassessed, particular if they are healthcare
providers actively using the technologies that are under scru-
tiny. However, it is important to recognize that there is an
ethical imperative to ensuring optimal use of technologies
and the highest quality of care for all patients in a given
healthcare context. As the de facto stewards of healthcare
resources, healthcare providers must not only acknowledge
this imperative, but we argue that they must also actively
engage in HTR processes to ensure it.

Finally, determining what technologies provide good
value for money, and ultimately what defines optimal use
for a given technology, may prove challenging across vari-
ous healthcare contexts. As with the implementation of
HTR process itself, criteria for decision-making will likely
need to be context-specific. Building off existing local cri-
teria for the adoption of new technologies, for example,
those employed for HTA, is a recommended starting point.
Beyond this, future empirical work in the area of HTR
would also benefit from addressing the operationalization
of a reinvestment program downstream of freed resources
and, relatedly, uncovering optimal incentives to facilitate
HTR.

Conclusion

HTR is a tool to optimize use of technology throughout its
lifecycle; it recognizes that optimal use not only involves the
decreased use or exit of low-value care from the healthcare
system but also encompasses the increased use and promotion

of high-value practices. Practically and theoretically, the field
of HTR is gathering momentum. Much focus to date has been
placed on the identification and prioritization of low-value
care or opportunities for HTR,® yet studies addressing and
implementing methods to facilitate or address low-value care
are still in nascent stages. To move this field forward, we must
continue to build on international experiences—including
learning from identified barriers for disinvestment programs
and complex, large-scale change management initiatives—by
focusing on developing novel methodological approaches to
generating, incorporating and implementing evidence into
policy and practice. The conceptual HTR model presented
here is a first step in this ongoing process. We acknowledge
that there is no one model that will drive all HTR initiatives.
Therefore, evidence, stakeholders and resources required to
achieve a successful HTR initiative must ultimately be tai-
lored to those individual contexts.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Ethical approval

Ethical approval was not sought for this study because this research
includes only published findings; thus, ethics approval was not
required.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

References

1. Bryan S, Mitton C and Donaldson C. Breaking the addiction to
technology adoption. Health Econ 2014; 23: 379-383.

2. Joshi NP, Stahnisch FW and Noseworthy TW. Reassessment
of health technologies, obsolescence and waste. Ottawa, ON,
Canada: Canadian Agency for Drugs and Technologies in
Health, 2009.

3. Elshaug AG, Watt AM, Moss JR, et al. Policy perspectives on
the obsolescence of health technologies in Canada. Ottawa,
ON, Canada: Canadian Agency for Drugs and Technologies in
Health, 2009.

4. Noseworthy T and Clement F. Health technology reassess-
ment: scope, methodology, & language. Int J Technol Assess
2012; 28:201-202.

5. Elshaug AG, McWilliams JM and Landon BE. The value of
low-value lists. JAMA 2013; 309: 775-776.

6. Niven DJ, Mrklas KJ, Holodinsky JK, et al. Towards under-
standing the de-adoption of low-value clinical practices: a
scoping review. BMC Med 2015; 13: 255.

7. MacKean G, Noseworthy T, Elshaug AG, et al. Health tech-
nology reassessment: the art of the possible. Int J Technol
Assess Health Care 2013; 29: 418-423.

8. Leggett L, Noseworthy TW, Zarrabi M, et al. Health technol-
ogy reassessment of non-drug technologies: current practices.
Int J Technol Assess Health Care 2012; 28: 220-227.



Soril et al.

10.

11.

Leggett LE, Mackean G, Noseworthy TW, et al. Current status
of health technology reassessment of non-drug technologies:
survey and key informant interviews. Health Res Policy Syst
2012; 10: 38.

Daniels T, Williams I, Robinson S, et al. Tackling disinvest-
ment in health care services: the views of resource allocators in
the English NHS. J Health Organ Manag 2013; 27: 762-780.
Elshaug AG, Hiller JE, Tunis SR, et al. Challenges in
Australian policy processes for disinvestment from existing,
ineffective health care practices. Aust New Zealand Health
Policy 2007; 4: 23.

Haas M, Hall J, Viney R, et al. Breaking up is hard to do: why
disinvestment in medical technology is harder than invest-
ment. Aust Health Rev 2012; 36: 148—152.

13.

14.

15.

16.

Greenhalgh T and Wieringa S. Is it time to drop the “knowl-
edge translation” metaphor? A critical literature review. J R
Soc Med 2011; 104: 501-509.

Straus S, Tetroe J and Graham ID. Knowledge translation in
health care: moving from evidence to practice. Hoboken, NJ:
John Wiley & Sons, 2013.

Golden-Biddle K, Reay T, Petz S, et al. Toward a commu-
nicative perspective of collaborating in research: the case of
the researcher—decision-maker partnership. J Health Serv Res
Policy 2003; 8: 20-25.

Pope C, Robert G, Bate P, et al. Lost in translation: a multi-
level case study of the metamorphosis of meanings and action
in public sector organizational innovation. Public Admin
2006; 84: 59-79.



