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A B S T R A C T

Despite guideline recommendations to the contrary, patients experiencing low back pain are commonly exposed 
to low-value care. Spinal injections for chronic low back pain are a key example of this disconnect. Their 
persistence highlights the broader challenge of removing low-value practices in pain care. Low-value in
terventions rarely fade with the introduction of new treatments; rather, their continued use reflects entrenched 
reimbursement incentives, provider training norms, and patient expectations. This Focus Article applies imple
mentation science concepts to examine spinal injections as an obvious candidate for de-implementation away 
from existing practice patterns. Evidence of limited effectiveness and risks is summarized, alongside multilevel 
determinants that sustain ongoing use at the provider, patient, organizational, and system levels. A range of 
strategies is mapped to guide change and a four-step roadmap is presented to operationalize these concepts. 
Embedding de-implementation of spinal injections alongside implementation efforts for other pain management 
options reframes change as an intentional redesign of care delivery rather than a withdrawal of treatment. By 
redirecting resources away from ineffective procedures and toward evidence-based alternatives, de- 
implementation offers a proactive pathway to improve outcomes, enhance equity, reduce waste, and 
strengthen patient trust in pain management.
Perspective: This article applies an implementation science lens to spinal injections for chronic low back pain. By 
outlining barriers, strategies, and describing a practical roadmap, it reframes de-implementation as a proactive 
quality improvement approach that offers other viable treatment options while redirecting resources towards 
higher value treatment options for pain management.

Introduction

Efforts to improve musculoskeletal pain care often center on imple
menting new, evidence-based frameworks such as stepped and risk- 
stratified care models.1,2 These approaches aim to align care with clin
ical practice guidelines, provide a rational and patient-centered escala
tion of care, and emphasize early use of effective, non-invasive 
treatments.3,4 While these care models are essential for facilitating 
guideline-supported treatment options, they are rarely sufficient on 
their own. Outdated or ineffective practices remain embedded in daily 
routines, preventing the use of better care by absorbing the resources, 
space, and clinicians’ attention that could be used to provide 

evidence-based treatments.
Low-value practices rarely disappear without active intervention; de- 

implementation can take years even after major guideline changes. For 
example, reductions in low-value cancer screening have taken between 
4 and 16 years to reach intended levels, and the median lag between 
widespread use and reversal of ineffective practices across clinical do
mains is approximately 9 years.5–7 Without deliberate strategies such as 
restructuring workflows, building stakeholder relationships, and rede
signing infrastructure, inefficient and potentially harmful interventions 
tend to persist, undermining both patient care and the effective alloca
tion of healthcare resources.8,9 Just as the healthcare system has built 
processes, metrics, and funding streams to implement innovations, the 
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deliberate removal of low-value practices as an integral part of quality 
improvement and value-based care must be prioritized.

It is our position that there is no better de-implementation candidate 
in pain management than epidural spinal injections (ESIs) for low back 
pain. We focus on low back pain because few conditions are of greater 
public health significance or suffer from a larger gap between guideline 
recommendations and actual clinical care.10,11 One of the most persis
tent examples of such low-value care for chronic low back pain is the 
widespread use of ESIs. Despite substantial evidence showing limited 
long-term benefit and strong clinical guidelines recommending re
straint, epidural steroid injections (ESIs) remain commonplace across 
healthcare systems. In the United States alone, an estimated 9 million 
spinal injections are performed annually, generating billions of dollars 
in healthcare expenditures and exposing patients to procedural risks 
without clear evidence of durable benefit.12–15 These patterns under
score the scale of low-value care in chronic low back pain and motivate 
the need for deliberate de-implementation strategies.

Interest in ESIs surged recently following a high-profile BMJ publi
cation that recommended discontinuing these interventions due to a 
lack of meaningful benefit. Notably, this recommendation was met with 
significant resistance from clinicians and professional societies.16,17 This 
controversy underscores a key point for pain care redesign: successful 
transformation requires not only having scientific evidence but also 
developing means to proactively and systematically phase out 
entrenched practices. Policy reform and payment redesign will be 
essential to make this feasible. For example, the Centers for Medicare & 
Medicaid Services (CMS) and other payers can support 
de-implementation by creating alternative payment models (APMs) that 
reward reductions in low-value procedures, incorporate performance 
metrics for guideline-concordant care, and reinvest savings into access 
for non-procedural, evidence-based pain management options.18

We further this position by suggesting sustained improvement in 
pain care will be impossible without directly confronting and actively 
reducing the use of low-value interventions that lack supporting evi
dence for their effectiveness. This stance challenges the prevailing 
emphasis that innovation alone will advance healthcare and directly 
calls for reducing the use of a procedure that remains widely available, 
well-reimbursed, and deeply ingrained in clinical practice. Our position 
aligns with early accountable care and “Choosing Wisely” initiatives, 
which identified reduction of low-value services as a foundational pillar 
of value-based reform and sought to tie reimbursement and performance 
metrics to appropriate, evidence-based care delivery.19–21 Rather than 
assuming low-value practices will naturally fade as better options 
emerge or their efficacy is challenged, we argue that health systems 
must build the capability to identify, reduce, and ultimately replace 
entrenched interventions that do not provide meaningful, lasting relief.

In the United States, supporting this transformation will require 
shifts in payment incentive structures away from fee-for-service models 
toward capitated or value-based approaches that create the revenue 
flexibility needed for de-implementation. While payment models vary 
internationally, similar incentive misalignments may contribute to 
persistent use of low-value procedures in other health systems. Even 
within the United States, we see circumstantial evidence of incentive 
misalignments with lower steroid injections rates for shoulder condi
tions when care was initiated in the military health system (not fee-for- 
service).22 Such policy and payment reforms are particularly salient in 
the context of spinal injections, which represent a high-cost, widely 
available intervention for which evidence suggests little effectiveness. 
Their continued use highlights both the systemic inertia of medical 
routines and the opportunity for value-driven reform.

In this Focus Article, we will draw on implementation science con
cepts and present a structured roadmap for the de-implementation of 
spinal injections. Building on prior work that emphasizes “removing the 
old” as an active process, we outline the clinical evidence, system-level 
barriers, and practical strategies to support this transition. Our aim is to 
provide actionable guidance to health systems, payers, policymakers, 

and providers committed to delivering better care for individuals with 
chronic low back pain.

The Case for De-implementation of Spinal Injections

Clinical overview

ESIs have long been used as a non-surgical intervention for managing 
back and leg pain. These procedures involve injecting corticosteroids 
and anesthetics into the epidural space surrounding the spinal cord or 
nerve roots to reduce inflammation and relieve pain.23 In clinical 
practice, ESIs are often positioned as a step between conservative care 
and surgical intervention, making them a popular option for patients 
with persistent symptoms.24

Spinal injections have been widely adopted in both specialty and 
primary care settings. Their popularity is rooted in their relatively quick 
procedural nature, short recovery time, and the perception that they 
offer targeted pain relief. For some patients, particularly those with 
acute radicular symptoms, ESIs may offer temporary relief that allows 
participation in physical therapy or return to activity.25 However, they 
have also become a mainstay in the treatment of chronic low back pain 
despite limited evidence of benefit in this population.16,26

Data from multiple health systems suggest that ESIs remain among 
the most frequently performed procedures for low back pain, particu
larly in patients with non-specific chronic symptoms.27 Their continued 
use reflects a broader pattern in musculoskeletal care: interventions 
initially developed for narrowly defined indications becoming general
ized into routine practice, often without strong supporting evidence.

Several factors contribute to this persistence. In the United States, 
financial incentives are highly influential. Epidural steroid injections are 
reimbursable under Medicare and commercial fee-for-service payment 
structures and have been cited in Medicare audits for improper over
use.28 In parallel, U.S. interventional pain training programs place ESIs 
at the core of procedural education, with fellows routinely trained in 
cervical, lumbar, and selective epidural injections as foundational skills. 
Although reimbursement and training structures vary internationally, 
similar procedural incentives and specialization patterns may influence 
practice norms in other health systems.29,30 Other reinforcing elements 
include clinician familiarity, perceived patient demand for procedural 
relief, and uneven access to non-procedural alternatives such as 
behavioral or physical therapy.25,27,31 This history underscores the 
importance of critically assessing current use of spinal injections and 
determining whether they align with contemporary evidence and goals 
of high-value, patient-centered care.

What evidence and cost data show

Multiple high-quality randomized controlled trials (RCTs), meta- 
analyses, and clinical guidelines have concluded that ESIs do not 
meaningfully improve long-term pain or function for most patients with 
chronic, non-specific low back pain.3,16,25,32 This is not an area of sci
entific controversy. Clinical guidelines from national and international 
bodies, including the American College of Physicians (ACP), the Amer
ican Society of Anesthesiologists (ASA), and the UK National Institute 
for Health and Care Excellence (NICE) have made clear recommenda
tions to limit or avoid routine use of these injections.3,33–35 A summary 
of key recommendations is shown in Table 1. Together, these findings 
underscore that the challenge is not about weighing conflicting evi
dence, but rather about taking a multifaceted approach (e.g., policy, 
payment, operational, etc.) to changing entrenched practices in the face 
of clear evidence.

Furthermore, there are well-documented harms and opportunity 
costs associated with the routine use of ESIs. Repeated exposure to 
corticosteroids has been linked to systemic effects, including bone 
demineralization, increased fracture risk, and adrenal suppression, 
especially in older adults or those receiving frequent injections.36,37
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Procedurally, spinal injections carry rare but serious risks such as dural 
puncture, infection, or nerve damage, and their safety profile can vary 
based on technique and provider expertise.38,39 Importantly, reliance on 
spinal injections may also limit engagement with active, evidence-based 
treatments by reinforcing passive models of care, shaping expectations 
toward procedural relief that prioritizes improvement in pain intensity 
over other important factors like physical function, and delaying referral 
to interventions that are broader in their therapeutic scope like exercise 
therapy or cognitive behavioral approaches. Observational studies and 
clinical guidelines emphasize that early reliance on procedural or pas
sive treatments can reduce uptake of active self-management strategies 
that are central to long-term recovery in chronic low back pain.3,10,40,41

In addition, the high direct costs of spinal procedures, estimated at 
hundreds to thousands of dollars per injection, compound the burden on 
both health systems and patients.35,42 These expenditures also represent 
a substantial cost to payers, including Medicare and other public in
surers, where procedure-based reimbursement under Part B operates 
within a largely budget-neutral system.43 From a policy perspective, 
reducing expenditures on low-value injections could free up resources 
for investments in evidence-based, whole-person care such as physical 
therapy, behavioral interventions, and interdisciplinary pain manage
ment programs. In the short term, shifting spending away from in
jections toward these services could generate meaningful cost savings, 
similar to those seen with Medicare’s site-neutral payment reforms, 
while supporting the transition to capitated and value-based payment 
models that reward higher-value care.44

Indirectly, reliance on these low-value interventions can delay 
engagement with more effective non-pharmacologic treatments, such as 
exercise therapy or cognitive behavioral approaches, ultimately pro
longing disability and reducing the likelihood of recovery.45 Patient 
expectations and demand may further reinforce this pattern. Evidence 
suggests that requests for low-value interventions and clinicians’ 
concern about patient dissatisfaction can influence care decisions even 
when such interventions are not clinically indicated.46,47 These cumu
lative factors highlight the urgency of shifting away from spinal in
jections as a management strategy for chronic low back pain.

Defining De-implementation

Accordingly, spinal injections provide an ideal case study for de- 
implementation. De-implementation refers to the process of reducing 
or stopping the use of health services and practices that are ineffective, 
harmful, or not cost-effective.48 It is a purposeful, strategic, and often 
multi-stage process, distinct from the natural evolution or fading of 
clinical practices. Effective de-implementation requires clear identifi
cation of existing practices and proactive efforts to shift clinician and 
system behavior.

Multi-level determinants of De-implementation

De-implementation is shaped by interacting factors across four main 
levels: 

• Individual level: clinician knowledge/education, attitudes, habits, 
and professional identity

• Interpersonal level: patient expectations, provider–patient commu
nication norms

• Organizational level: clinic workflows, team culture, EHR defaults, 
leadership signals

• System level: reimbursement structures, external mandates, practice 
guidelines

These levels do not operate in isolation. Instead, they interact 
dynamically, creating conditions that may either reinforce existing care 
options or, in contrast, enable meaningful change. For example, without 
system-level changes to the reimbursement structures, there is little 
incentive for organizational level transformation. Table 2 includes key 
barriers and facilitators across levels. Table 3 highlights several imple
mentation strategies that have been adapted or tested for use in de- 
implementation efforts.8,9

What De-implementation should look like

De‑implementation options

As described by Norton and Chambers,48 there are multiple distinct, 
but complementary pathways through which low-value care practices 
may be reduced or removed. These pathways can be pursued separately 
or in combination, depending on the clinical context, the targeted 
intervention, and system goals. The four primary pathways include: 

• Full removal: The practice is eliminated entirely from routine care. 
Example: Ceasing the use of spinal injections for patients with non- 
specific chronic low back pain across all clinics.

Table 1 
Summary of Key Practice Guidelines on Spinal Injections for Chronic Low Back 
Pain.

Organization Year Recommendation Key Points

American College of 
Physicians (ACP)

2017 Recommend against 
epidural steroid 
injections for non- 
radicular low back pain

Strong emphasis on 
non-pharmacologic 
care as first-line3

NICE (UK) 2016 Do not offer spinal 
injections for non- 
specific low back pain

Recommends 
exercise and 
psychological 
therapies instead33

American Society of 
Anesthesiologists 
(ASA)

2020 Use selectively for 
radicular pain; avoid 
routine use

Notes limited long- 
term benefit and 
need for risk–benefit 
assessment34

American Academy 
of Family 
Physicians (AAFP)

2024 Recommend against 
routine use

Endorses ACP 
guidance for non- 
specific LBP81,82

Table 2 
Multilevel determinants influencing continued use of epidural steroid injections 
(ESIs) for chronic low back pain.

Level Example determinants relevant to ESI use

Individual (clinician) • Limited awareness of updated evidence and 
guideline recommendations

• Procedural identity/scope-of-practice norms
• Training emphasizing procedural interventions
• Perception that ESIs offer “something to do” for 

complex pain
• Habitual practice patterns

Interpersonal 
(patient–provider)

• Patient expectations for interventional care
• Prior positive anecdotal experience
• Mismatch in communication re: risks/benefits
• Provider concern about disappointing or losing 

patients
Organizational • Availability of procedural infrastructure (procedure 

rooms, scheduling systems)
• EHR defaults/order sets facilitating ESI referrals
• Limited access to guideline-recommended care 

pathways
• Lack of interdisciplinary care models
• Productivity structures rewarding procedural 

volume
System • Fee-for-service reimbursement incentivizing 

procedure volume
• Limited coverage of alternatives (PT/behavioral) or 

high out-of-pocket costs
• Lack of policy levers requiring guideline-concordant 

care
• Weak accountability mechanisms for low-value care 

reduction
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• Replacement: The low-value practice is substituted with an 
evidence-based alternative. Example: Replacing routine spinal in
jections with a range of guideline-recommended treatments such as 
physical therapy, cognitive-behavioral approaches, mind-body in
terventions, and interdisciplinary pain management programs.

• Reduction: The frequency or volume of the practice is deliberately 
decreased, often by targeting specific patient populations or clinical 
indications. Example: Using injections only in patients with 
confirmed radicular symptoms who have failed conservative care.

• Restriction: Access to the practice is limited through changes in 
policy, authorization, or referral criteria. Example: Requiring second 
opinions, preauthorization, or documentation of guideline-based 
indications before allowing spinal injections.

These are not mutually exclusive strategies; in fact, many successful 

de-implementation efforts employ multi-pathway approaches to simul
taneously remove, replace, and restrict use in a coordinated fashion. 
Table 4 shows a summary for each de-implementation option mapped to 
the Norton & Chambers typology. Selecting the most appropriate 
pathway, or combination, requires careful attention to clinical evidence, 
contextual barriers, and stakeholder readiness.

Evidence-supported alternatives to accompany de-implementation

Reducing the delivery of spinal injections must be accompanied by a 
strong offering of evidence-based alternatives presented as viable 
treatment options, and by payment structures that support these alter
natives. Evidence-supported alternatives to accompany de- 
implementation include exercise-based physical therapy, psychological 
and behavioral interventions, and other non-pharmacologic approaches 
supported by systematic reviews and clinical guidelines.49 A full review 
of possible options is beyond the scope of this Focus Article, but feasible 
options applicable to many health systems are summarized below.

Physical therapy and chiropractic care are foundational first-line 
options.50 Structured exercise programs and spinal manipulation ther
apies yield modest improvements in pain and function, with long-term 
outcomes that compare favorably to procedural interventions for 
chronic low back pain.3,51 These gains are particularly evident when 
patients are engaged early and supported through guided, progressive 
activity.52,53

Mind-body interventions such as mindfulness-based stress reduction 
(MBSR), yoga, and tai chi have shown efficacy in reducing pain in
tensity, improving coping, and enhancing quality of life. These strategies 
offer patients self-management tools that are scalable and adaptable 
across diverse populations.54,55

Complementary therapies including acupuncture and massage ther
apy are widely used and increasingly studied. Several systematic re
views suggest moderate benefits for some patients with chronic low back 
pain especially in early or adjunctive roles.56–58 Ensuring these services 
are integrated and accessible within health systems may help shift care 
away from default procedural pathways.

Multi-level barriers to De‑implementation

Even when effective alternatives exist, de-implementation efforts 
often stall due to entrenched system-level barriers. Understanding these 
barriers is key to designing strategies that are both feasible and 
sustainable.

One of the most persistent challenges is misaligned financial in
centives. In many healthcare systems, reimbursement structures 
continue to favor procedural volume over cognitive or non- 
interventional care.59 Fee-for-service models incentivize the delivery 
of injections, often at the expense of time-intensive or team-based in
terventions such as physical therapy or behavioral coaching.60 Specif
ically, while a spectrum of alternative payment models has been 
articulated and adoption is continuing across health systems, progress 
has been slow, especially among proceduralists/specialists who are 
often not able to engage in broader, population-based alternative pay
ment models61,62. Without APMs, health systems lack the financial 
flexibility to shift toward evidence-based, patient-centered alternatives 
like exercise therapy or mind-body interventions, since those are not 
valued as highly in the fee-for-service system.63

Clinician norms and specialty identity also play a powerful role. 
Procedural interventions are often core to the identity and training of 
certain provider groups (e.g., interventional pain specialists), and 
shifting away from these routines may trigger concerns about role 
erosion or reduced clinical efficacy.64,65

Further, access barriers and infrastructure gaps limit the real-world 
feasibility of non-pharmacologic options. High copayments, long wait 
times, and geographic shortages of physical therapists, behavioral 
health providers, or community-based programs disproportionately 

Table 3 
De-implementation strategies and examples for use in ESI de-implementation.

Strategy Description Example Application

Audit and feedback with 
peer comparison

Provide clinicians with data 
on their practice patterns 
compared to peers to raise 
awareness and shift norms

Quarterly reports 
showing ESI usage rates 
compared to specialty 
averages

Infrastructure and 
workflow redesign

Modify clinic processes, 
scheduling, and care 
pathways to facilitate 
higher-value alternatives

Embedding physical 
therapy or chiropractic 
consult scheduling at 
point of referral

Stakeholder engagement 
and interprofessional 
collaboration

Involve clinicians, 
administrators, and 
patients early to build 
shared goals and buy-in

Convening pain 
specialists, PCPs, and 
patients to co-design 
new pathways

Clinician education and 
learning 
collaboratives

Deliver targeted education 
and peer learning to 
address evidence-practice 
gaps

Case-based workshops 
on guideline-concordant 
chronic low back pain 
care

Financial alignment Adjust payment structures 
to remove incentives for 
low-value procedures and 
reward higher-value care

Bundled payments for 
non-surgical back pain 
episodes that exclude 
ESIs

Decision support tools 
and shared decision- 
making

Integrate tools to inform 
patients of risks, benefits, 
and alternatives

EHR-embedded decision 
aids for chronic low 
back pain

Multi-component 
interventions

Combine multiple 
strategies for greater effect 
and sustainability

Audit/feedback +
workflow redesign +
financial realignment

Table 4 
Summary of de-implementation pathways.

De- 
implementation 
Pathway

Definition Example for 
Spinal Injections

Supporting 
Strategies

Full Removal Eliminate the 
practice entirely 
in a specific 
context or 
population.

Eliminate ESIs for 
chronic non- 
specific low back 
pain in outpatient 
settings.

Clinician 
education, 
removal of order 
sets, policy 
changes.

Replacement Replace the 
practice with a 
higher-value 
alternative 
supported by 
evidence.

Replace routine 
ESIs with early 
referral to PT, 
MBSR, or 
interdisciplinary 
care.

Decision aids, 
clinical pathways 
that steer toward 
alternatives.

Reduction Reduce the 
frequency or 
scope of use for 
the target 
practice.

Limit ESIs to 1–2 
injections/year per 
patient with 
defined radicular 
symptoms.

Clinical 
guidelines, audit 
and feedback on 
volume/ 
frequency.

Restriction Restrict access 
via policy, 
criteria, or 
authorization 
mechanisms.

Require prior 
authorization or a 
second opinion 
before scheduling 
ESIs.

Payer criteria, 
EHR alerts, 
shared decision- 
making 
documentation.
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affect underserved populations and can reinforce reliance on injections 
as the most “available” option.31,66,67 These barriers are compounded by 
payment structures and health system incentives that often make it 
easier to deliver procedures than to support non-pharmacologic care. As 
health systems face potential revenue loss from reduced use of in
jections, there are likely financial pressures that discourage investment 
in alternatives, further constraining patients’ access to 
guideline-concordant, active treatment options.68,69

Finally, many systems lack support for coordinated, multidisci
plinary care models. Patients with chronic pain often benefit from 
collaborative approaches involving primary care, physical therapy, 
chiropractic care, behavioral health, and case management. However, 
fragmentation and siloed services prevent cohesive care delivery, mak
ing it harder to replace low-value interventions with integrated alter
natives.70,71 Addressing these system-level challenges is essential for 
successful de-implementation and for building a durable foundation for 
high-value pain care.

Applying a De-implementation roadmap to spinal injections

The persistence of spinal injections for chronic low back pain, despite 
clear clinical guidance and limited long-term benefit, makes them a 
compelling candidate for structured de-implementation. Below, we 
apply a roadmap (Fig. 1) using implementation science principles to 
illustrate how health systems might operationalize the de- 
implementation of this entrenched practice through a combination of 
actions (i.e., full removal, replacement, reduction, and/or restriction). 

Step 1. Assess and Map Current Practice Patterns

The first step is to quantify the scope of overuse. Health systems can 
analyze claims data, EHR records, or procedure logs to determine: 

• The frequency of spinal injection use among patients with chronic 
low back pain

• Variation across providers, clinics, or geographic regions, and 
whether these patterns differ from external benchmarks or published 
norms

• Sequencing of care, such as whether injections occur before 
guideline-recommended conservative treatments or without prior 
imaging

• Trends over time and in response to new guidelines

Understanding both variation and sequencing helps identify which 
patterns are most actionable. High local variation may signal targets for 
peer comparison or clinical consensus-building, while atypical 
sequencing (e.g., injections occurring early or without conservative 
care) highlights opportunities to redesign workflows or adjust 
incentives. 

Example. A large integrated health system might find that one-third of 
patients with non-specific low back pain receive a spinal injection within 
six weeks of diagnosis, often before physical therapy or without a trial of 
conservative care. Even if this rate mirrors national averages, the early 
sequencing of injections signals misalignment with guidelines and offers 
a clear starting point for de-implementation.

Step 2. Engage Stakeholders and Define Shared Goals

Early and ongoing stakeholder engagement is critical to assess what 
drives the continued use of ESIs. This requires structured mechanisms 
for dialogue and co-design, such as: 

• Multidisciplinary stakeholder forums to surface differing perspec
tives (e.g., providers citing financial pressures, patients citing 
expectations).

• Patient advisory councils to review educational materials and ensure 
communication strategies address common fears (e.g., “Will my pain 
worsen without injections?”).

• Leadership alignment meetings to set shared goals tied to health 
system priorities like reducing low-value care and advancing value- 
based metrics.

• Provider communication training to equip clinicians with consistent 
talking points and anticipate challenging conversations with patients 
accustomed to injections.

The goal is to foster a shared vision of high-value care that balances 
evidence, equity, and patient preferences. Framing de-implementation 
as a shift, not a withdrawal, helps reduce resistance, especially in 
competitive markets where other systems may continue offering low- 
value services. Consistent provider training, patient education mate
rials, and clear communication strategies can be used to support this 
effort. 

Example. A health system could convene quarterly multidisciplinary 
meetings in which patient advisors review decision aids and interven
tional pain specialists collaborate with physical therapists, chiroprac
tors, and behavioral health providers to define alternatives and metrics 
of success.

Step 3. Design and Pilot a Targeted De-implementation Strategy

Insights from stakeholder engagement should directly inform pilot 
design. Key steps include: 

• Strategy selection based on context: Audit/feedback may work in 
data-rich environments, while prior authorization or revised referral 
criteria may be more impactful in systems with centralized EHRs.

• Integration into existing workflows: Suppressing EHR order sets or 
embedding prompts for conservative care can redirect referrals at the 
point of decision.

• Iterative pilot design: Use Plan-Do-Study-Act (PDSA) cycles to refine 
interventions before scaling.

• Evaluation alignment: Track not only procedure volume but also 
downstream impacts (e.g., PT access, opioid prescribing).

Key elements of a strong pilot include: 

• Selection of one or two “early adopter” clinics to pilot selected 
strategies

• Implementation of a small-scale intervention (e.g., suppressing 
automatic order sets, requiring multidisciplinary review)Fig. 1. Roadmap for De-implementation of Spinal Injections.
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• Clear timeline for de-implementation steps, collection of outcomes, 
and staff training

Example. A pilot clinic might embed a decision-support tool that flags 
patients with non-specific LBP who have not had a trial of conservative 
care. Providers receive monthly peer comparison dashboards, and 
leadership monitors PT utilization to ensure patients are redirected 
effectively.

Step 4. Measure Impact and Monitor for Unintended Consequences

Evaluation must go beyond simply tracking procedure volume. A 
comprehensive monitoring plan should include: 

• Utilization outcomes: rates of spinal injections per 100 LBP episodes
• Process metrics: adherence to new referral pathways
• Patient-centered outcomes: satisfaction, access to care, pain, and 

function scores
• Equity indicators: whether certain patient groups (e.g., Medicaid or 

rural populations) experience unintended delays or burdens

Importantly, systems should be prepared to adapt based on the data. 
In addition, incorporating cost-related measures can help determine 
whether the de-implementation approach is scalable and financially 
sustainable. Tracking procedure-related cost savings alongside rein
vestment in higher-value services (e.g., PT or behavioral interventions) 
may also yield insights for payers such as CMS, who increasingly rely on 
cost-effectiveness and value metrics to guide payment and policy 
decisions.

Example: If injection rates drop but wait times for guideline- 
recommended alternatives surge, leadership may need to reallocate re
sources to maintain access and avoid substitution with other low-value 
interventions. In addition, monitoring patient-reported outcomes and 
satisfaction would be essential to ensure that the shift away from in
jections is improving, rather than inadvertently worsening, patients’ 
pain, function, or care experience.

Discussion

De-implementation is a necessary but underutilized strategy for 
improving pain care delivery. While much attention has focused on 
implementing care models that facilitate evidence-based practices, far 
less has been done to systematically identify and remove ineffective, or 
potentially harmful interventions that are part of routine clinical 
practice.72–74 Spinal injections for chronic low back pain offer a clear 
and compelling case: despite strong evidence and clinical guidance 
advising against their routine use, these procedures remain widely 
performed, often with limited patient benefit and considerable costs to 
individuals and health systems.

Overall, research on de-implementation strategies within musculo
skeletal or pain management settings remains limited. Published de- 
implementation studies tend to come from infectious disease, cancer 
screening, or inpatient safety domains.9 For example, deprescribing 
initiatives in primary care and oncology, reductions in low-value cancer 
screening, and antimicrobial stewardship programs have successfully 
reduced unnecessary interventions using strategies such as audit and 
feedback, clinical decision support, guideline-concordant pathways, and 
leadership engagement. These initiatives are commonly evaluated using 
changes in utilization, downstream outcomes, and unintended conse
quences, providing useful examples for de-implementation in chronic 
pain care.64,75 Future work is needed to identify, test, and scale 
de-implementation interventions tailored to outpatient chronic pain 
contexts, where diagnostic ambiguity, patient-provider dynamics, and 
multidisciplinary care add complexity.

De-implementation is not synonymous with withholding care. This is 

an important point that must be central to all efforts to improve existing 
care options, ensuring they are better aligned with the existing evidence 
base and/or clinical practice guidelines. Rather, de-implementation re
flects a proactive effort to redirect care toward more effective, patient- 
centered, and sustainable options. Especially in the context of chronic 
pain, de-implementation must be paired with equitable access to alter
natives such as physical therapy, chiropractic, mind-body approaches, 
and interdisciplinary care that address the full spectrum of patient 
needs. The goal is not to leave a gap but to close one between what is 
commonly done and what is known to be a higher quality and better 
value option.

Importantly, de-implementation assumes access to viable alterna
tives, which remains uneven across many regions of the United States. 
Workforce shortages, long wait times, and limited availability of phys
ical therapy or behavioral health services, particularly in rural or under- 
resourced areas, may constrain the feasibility of replacing procedural 
care. Addressing these gaps will require coordinated investment in 
workforce development and infrastructure at regional or national 
levels.76 These investments could be in the form of redesigning existing 
systems to emphasize guideline concordant care or by adopting novel 
provider training models that emphasize value-based care for chronic 
pain conditions.50,77

Efforts to de-implement spinal injections face a range of challenges. 
Clinicians may be uncertain about alternatives or face pressure from 
peers, workflows, or reimbursement models that reward procedures 
over conversations. Patients, too, have come to expect spinal injections 
based on prior experiences or perceptions of benefit. Health systems may 
lack the infrastructure (e.g., access, incentives, or care coordination) to 
support the transition away from procedure-based care, and they also 
stand to lose revenue from reduced injection volumes. In the prevailing 
fee-for-service environment, real change is unlikely to occur organically. 
Rather, it will require a restructured payment system that is de-coupled 
from service-based delivery and instead focuses on population man
agement and person-centered care, allowing the health system and cli
nicians to deliberately, actively implement de-implementation 
strategies to shift practice toward higher-value options.78

Despite these barriers, de-implementation offers a critical opportu
nity to improve pain relief options for those seeking care. Health systems 
are increasingly focused on value-based care (e.g., current payments are 
at 28.5% of total lines of business), and the overuse of low-value spinal 
procedures represents both a quality gap and a financial liability.79

Thoughtfully designed and contextually adapted initiatives can improve 
clinical outcomes, reduce waste, and enhance trust by aligning care 
delivery with evolving evidence and patient priorities. These efforts can 
also support broader policy and continued payment reform by demon
strating the feasibility and impact of reducing unnecessary procedures. 
Although the economic impact of de-implementation will vary by 
context, shifting away from low-value procedures within value-based 
care models is likely to involve deliberate tradeoffs and reinvestment. 
Shifting away from procedural care may necessitate expanded capacity 
in allied health and interdisciplinary services, as well as changes in 
training. Beyond financial considerations, complementary supports 
including shared decision making and peer benchmarking may further 
enable sustainable de-implementation. Similar arguments have been 
made in efforts to reduce unnecessary care in other procedural spe
cialties, such as orthopaedic surgery, where unnecessary elective pro
cedures (e.g., arthroscopic interventions with limited evidence) have 
been highlighted as a driver of low-value care.80 These efforts under
score the ethical and system-level imperative to align care delivery with 
evidence and patient benefit.

Finally, while it was our position that ESIs provide an obvious and 
overdue example, we must normalize de-implementation as part of the 
broader quality improvement ecosystem. Removing existing care op
tions that persist simply because “they have been done in the past” 
should be viewed as just as important to improving care delivery as 
introducing new innovations. Embedding de-implementation into the 
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planning stages of clinical redesign, quality improvement initiatives, 
policy efforts, and payment reform can ensure that the goal is not merely 
to add, but to meaningfully shift how and why care is delivered. Even in 
areas where low-value practices are less clearly defined, the same 
structured approach (i.e., identifying entrenched routines, examining 
contextual drivers, and aligning system incentives) can reveal oppor
tunities for intentional reduction. For example, similar frameworks 
could be applied to outdated imaging, redundant diagnostic testing, or 
passive modalities that persist despite evidence of limited benefit. 
Normalizing de-implementation across diverse clinical domains will 
help it move from an exception to an expectation within healthcare 
improvement.

Conclusion

Successful de-implementation requires intentional efforts that ac
count for the multilevel forces shaping clinical practice, including pro
vider habits, patient expectations, organizational workflows, and 
payment incentives. ESIs for chronic low back pain illustrate this reality. 
Despite limited long-term benefit, their persistent use reflects system 
structures that favor procedural care over higher-value alternatives.

Looking ahead, health systems and policymakers must invest in 
developing the capacity to identify and replace low-value practices, 
while researchers generate context-specific evidence to guide strategy 
selection. Prioritizing de-implementation alongside implementation 
creates space for treatments that deliver the greatest benefit and re
inforces an ethical commitment to providing care that is effective, 
equitable, and worthy of patient trust.
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