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Abstract
Purpose  Patient-reported outcome and experience measures (PROMs/PREMs) are well established in research for many 
health conditions, but barriers persist for implementing them in routine care. Implementation science (IS) offers a potential 
way forward, but its application has been limited for PROMs/PREMs.
Methods  We compare similarities and differences for widely used IS frameworks and their applicability for implementing 
PROMs/PREMs through case studies. Three case studies implemented PROMs: (1) pain clinics in Canada; (2) oncology 
clinics in Australia; and (3) pediatric/adult clinics for chronic conditions in the Netherlands. The fourth case study is planning 
PREMs implementation in Canadian primary care clinics. We compare case studies on barriers, enablers, implementation 
strategies, and evaluation.
Results  Case studies used IS frameworks to systematize barriers, to develop implementation strategies for clinics, and to 
evaluate implementation effectiveness. Across case studies, consistent PROM/PREM implementation barriers were technol-
ogy, uncertainty about how or why to use PROMs/PREMs, and competing demands from established clinical workflows. 
Enabling factors in clinics were context specific. Implementation support strategies changed during pre-implementation, 
implementation, and post-implementation stages. Evaluation approaches were inconsistent across case studies, and thus, we 
present example evaluation metrics specific to PROMs/PREMs.
Conclusion  Multilevel IS frameworks are necessary for PROM/PREM implementation given the complexity. In cross-study 
comparisons, barriers to PROM/PREM implementation were consistent across patient populations and care settings, but 
enablers were context specific, suggesting the need for tailored implementation strategies based on clinic resources. Theo-
retically guided studies are needed to clarify how, why, and in what circumstances IS principles lead to successful PROM/
PREM integration and sustainability.

Keywords  Patient-reported outcome measures · Quality of life · Implementation science · Clinical practice · Routine care

Introduction

Patient-reported outcome and experience measures 
(PROMs/PREMs) are well established in research for 
many health conditions [1, 2], but barriers persist for 
implementing them in routine care. PROMs are reports 
of how patients feel and function that come directly from 
individuals with a health condition [3], while PREMs 
assess patient experiences of treatment (e.g., satisfaction 
with care) [4]. When used during care delivery, PROMs 
improve communication between clinicians and patients 
about symptoms and quality of life [5, 6], which may 
improve service use and survival [1, 2, 7–11]. Reviewing 
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PROMs with patients during clinical visits can also 
increase satisfaction with care scores [12]. PREMs are 
commonly used as performance metrics to evaluate the 
quality of care delivered [13], but PROM-based perfor-
mance metrics are a growing trend [14]. Before clinical 
benefits can be realized, however, PROMs/PREMs need 
to be implemented into care delivery.

There is wide variation in how PROMs/PREMs are 
implemented [15, 16] and in the resulting impact on pro-
cesses and outcomes of care [1, 2, 5, 6]. Prior research 
has documented the limited uptake of PROMs/PREMs 
and barriers to their implementation in routine care set-
tings [17–21]. Implementation science (IS) offers a poten-
tial way forward, but its application has been limited for 
PROMs/PREMs. IS is the systematic study of methods 
to integrate evidence-based practices and interventions 
into care settings [22, 23]. IS aims to make the process 
of implementation more systematic, resulting in a higher 
likelihood that health innovations like PROMs/PREMs are 
adopted in clinics.

Part of IS’s appeal are the theories and frameworks guid-
ing the translation process from research to practice [24–26], 
but there are dozens focused on health care [26]. IS frame-
works and theories draw on diverse academic disciplines 
including psychology, sociology, and organizational science, 
and therefore differ in assumptions about the primary driv-
ers of implementation processes and potential explanatory 
power. Frameworks identify and categorize key barriers 
and enablers, while theories tend to have more explanatory 
power because they specify practical steps in translating 

research evidence into practice. IS is still an emerging field, 
and descriptive frameworks are the most common, as out-
lined in Nilsen’s typological classification of theoretical 
approaches [24].

In addition to explanatory features, IS frameworks and 
theories may also provide a menu of potential solutions to 
barriers called “implementation strategies.” These strate-
gies are actions purposively developed to overcome barri-
ers that can be tailored to the local context [27, 28]. Figure 1 
shows how implementation strategies are used to influence 
proximal mediators such as clinician self-efficacy for using 
PROM/PREMs, which impact IS outcomes for PROM/
PREM implementation (e.g., Proctor’s outcomes [29]), and 
in turn improve clinical and health services outcomes.

Our paper is organized into three sections. First, we 
describe and compare IS frameworks used in four case 
studies. We then summarize cross-study findings on the 
barriers, enablers, implementation strategies, and evalua-
tion approaches. We also derive example metrics specific to 
evaluating PROM/PREM implementation initiatives to sup-
port standardization. Finally, we consider the implications of 
these findings for future research and practice.

We compare four case studies of PROMs/PREMs imple-
mentation (see Fig. 2) that draw on established IS frame-
works or theories (each case study has a stand-alone paper in 
this issue: [30–33]). Three case studies implemented PROMs 
for monitoring symptoms, psychosocial functioning, and/or 
health-related quality of life: (1) pain clinics in Canada [30]; 
(2) oncology clinics in Australia [31]; and (3) pediatric/adult 
clinics for chronic conditions in the Netherlands [32]. The 

Individuals involved (e.g., clinic teams) and characteristics of the innovation (e.g., PROMs/PREMs)

Inner context: (e.g., clinic culture)

Outer context (e.g., national policy)

Patient clinical 
outcomes

Symptom burden

Use of emergency 
services 

Survival

Quality of life

Physical function

Satisfaction with care

Mediator/proximal variables 

• Perceived relative advantage 
of PROMs/PREMs

• Clinician self-efficacy for 
interpreting PROMs/PREMs

• Usability of PROMs/PREMs 
technology system

Implementation 
science outcomes

• Acceptability 
• Appropriateness 
• Feasibility 
• Adoption/uptake 
• Fidelity 
• Reach/penetration 
• Costs 
• Sustainability 

Example implementation 
strategies for PROMs/PREMs

• PROMs/PREMs implementa-
tion support strategies for 
clinics

• Assess PROMs/PREMs needs, 
barriers, and enablers in clinics

• Train clinic teams to use 
PROMs/PREMs

• Workflow and technology 
modification support

Fig. 1   Relationships between PROM/PREM implementation strategies, implementation science outcomes, and patient outcomes
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fourth case study is planning PREMs implementation in pri-
mary care clinics in Canada [33].

Theoretical approaches used in case studies

Across case studies, five well-established IS frameworks or 
theories widely used in health care settings were applied 
(Table 1).

Three case studies [30, 32, 33] used the Consolidated 
Framework for Implementation Research (CFIR) [34, 35]. 
CFIR was developed from constructs identified in earlier 
frameworks and is widely used [35]. Its 39 constructs are 
organized into five multilevel domains: the intervention 
itself (e.g., PROMs/PREMs), outer setting (e.g., national 
policy context), inner setting (e.g., implementation climate 
in clinics), characteristics of individuals involved (e.g., clinic 
teams), and the implementation process. CFIR has a tool 
available to match barriers to implementation strategies 
(available at www.cfirg​uide.org), which was used prospec-
tively for planning PREMs implementation [33] and retro-
spectively for assessing implementation of a PROMs portal 
for chronic conditions [32].

The case study in an integrated chronic pain care net-
work [30] combined CFIR with the Theoretical Domains 
Framework (TDF) [36–38] to identify barriers and enablers 
for implementing PROMs. TDF is grounded in a psychol-
ogy perspective on behavior change at the clinician level. 

Fourteen domains describe constructs such as clinician 
knowledge, skills, and perceptions.

The case study in oncology clinics [31] used the inte-
grated Promoting Action Research in Health Services 
(i-PARIHS) framework [39–42]. i-PARIHS’ key construct 
of facilitation1 is the “active ingredient” driving success-
ful implementation, for example, an implementation sup-
port person working with clinics to identify and overcome 
barriers. In its most recent development [40], i-PARIHS’ 
three multilevel predictors include: (1) the innovation (ways 
stakeholders perceive and adapt innovations like PROMs/
PREMs to align with local priorities); (2) recipients (how 
individuals and communities of practice influence uptake 
of new knowledge in clinics); and (3) context (inner context 
such as clinic culture and outer context such as the wider 
health and policy system). The i-PARIHS facilitator’s toolkit 
[42] offers pragmatic guidance for supporting implementa-
tion in clinics.

The case study implementing PREMs in primary care 
clinics [43] combined CFIR with the Knowledge to Action 
(KTA) model [43, 44] and Normalization Process Theory 
(NPT) [45, 46]. KTA is a process model describing practical 
steps or stages in translating research into practice, with core 

Consolidated 
Framework for 
Implementation 
Research (CFIR)

Knowledge to Action 
(KTA)

Normalization 
Process Theory 
(NPT)

Primary 
care

PREMs

Consolidated 
Framework for 
Implementation 
Research (CFIR)

Theoretical Domains
Framework (TDF)

Eastern Canada

Chronic pain 
network

Australia

Integrated Framework 
for Promoting 
Action on Research 
Implementation in 
Health Services 
(i-PARIHS)

Medical oncology 
outpatient

Netherlands      

Consolidated 
Framework for 
Implementation 
Research (CFIR)

Pediatric and adult 
health conditions

PROMs

Western Canada

Fig. 2   Four case studies

1  We use the term “facilitators” in this paper series to designate the 
implementation support person working with clinics, rather than 
the classic use of the word in IS to mean enablers, such as clinic 
resources.

http://www.cfirguide.org
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concepts of knowledge creation and action. The action cycle 
is most applicable to PROM/PREM implementation, with 
steps for identifying the problem and selecting and enacting 
appropriate knowledge for addressing the problem.

Normalization Process Theory (NPT) [45, 46], developed 
from sociological theory, describes mechanisms of how an 
innovation becomes routinized. NPT’s focus is on what peo-
ple actually do, rather than their intentions, by focusing on 
how the “work” of an innovation (such as using PROMs/
PREMs in clinical practice) becomes normalized. NPT out-
lines four mechanisms driving implementation processes: 
coherence/sense-making (What is the work?), cognitive par-
ticipation (Who does the work?), collective action (How do 
people work together to get the work done?), and reflexive 
monitoring (How are the effects of the work understood?).

Table 1 shows that there is some overlap of core con-
structs across implementation frameworks and theories and 
some unique features. Frameworks and theories typically 
emphasize particular constructs. For example, the i-PARIHS 
framework highlights the role of a facilitator (implementa-
tion support person) as a core construct. The oncology case 
study [31] that used i-PARIHS was the only one to employ 
a dedicated facilitator across the full implementation cycle; 
although the three other case studies did use implementa-
tion support teams for shorter durations. The case study in 
pain clinics [30] had a priori identified clinician engage-
ment with PROMs as a key issue and chose TDF as their 
framework because it describes barriers specifically at the 
clinician level.

The case study at the pre-implementation stage for 
PREMs in primary care [33] drew on KTA and NPT, which 
both emphasize steps in the implementation process instead 
of describing barriers. As we later suggest, implementa-
tion theory that hypothesizes mechanisms of change (such 
as NPT) may be a useful guide for developing overarching 
strategies across stages of implementation. An overarch-
ing theoretical approach could then be supplemented with 
consideration of context-specific barriers and enablers for 
PROMs/PREMs through multilevel frameworks such as 
CFIR or i-PARIHS.

Barriers and enablers in case studies

Frameworks described in the prior section are based on 
a foundation of barriers and enablers. The distinction 
between whether a concept is labeled as a barrier or ena-
bler is a judgment based on the framework or theory being 
used and stakeholder perceptions [22, 28]. The label of 
barrier or enabler shapes the implementation approach 
considerably. For example, if lack of PROM/PREM tech-
nology is labeled as a barrier, an implementation strategy 
such as developing software with stakeholder input will be PR
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used. If existing technology is labeled as an enabler, the 
implementation team can tailor training and examples to 
the specific software.

Table 2 shows that the four case studies consistently 
described implementation barriers of technology, stake-
holder uncertainty about how or why to use PROMs/
PREMs, stakeholder concerns about negative impacts of 
PROM/PREM use, and competing demands from estab-
lished clinical workflows.

For technology, PROMs/PREMs not being integrated 
within electronic health record systems was repeatedly 
identified as a major barrier. Additional technology barri-
ers included PROM collection systems that were difficult 
to use or access, and third-party systems requiring a sepa-
rate login.

Stakeholder knowledge and perceptions were also iden-
tified as consistent barriers. Clinicians noted a knowledge 
barrier of being unsure how to interpret PROM responses 
and discuss them with their patients. There were also con-
cerns that PROM use would lead to increases in workload 
and visit length, and the potential to decrease satisfaction 
with care. Roberts’ oncology clinic case study [31] also 
encountered clinics with prior negative experiences with 
innovations.

Clinical workflow barriers included entrenched work-
flow, competing priorities during limited clinic time, and 
unique workflow in every clinic, suggesting implemen-
tation strategies that work in some clinics or settings 
may not work in others. Less common barriers included 
resource gaps for treating and referring patients for symp-
toms detected by PROMs (oncology clinic case study) and 
confidentiality concerns for PROMs/PREMs (pain clinic 
case study).

Figure 3 shows that enablers varied more across case 
studies than barriers, suggesting that solutions were being 
tailored to each clinic and its resources (inner context). 
Common enabling factors included designing PROM/
PREM technology systems to be easy for clinicians to use 
and enabling automatic access to PROM results for use at 
point-of-care. More unique enablers capitalized on local 
resources, such as peer champions, availability of a nurse 
scientist to provide long-term implementation support in 
an oncology clinic, and a research team working with a 
health system to create a pain PROM business plan and 
move resources (including money) to clinics. Two case 
studies were enabled with research grant support.

Implementation strategies in case studies

Case study authors matched PROM/PREM barriers and 
enablers encountered in clinics directly to specific imple-
mentation strategies. Figure 4 shows that implementation 

strategies changed during pre-implementation, implementa-
tion, and post-implementation stages and were influenced by 
contextual factors. During pre-implementation, case studies 
engaged stakeholders and clinic leaders, and assessed barri-
ers, enablers, PROM/PREM needs, and workflow. They also 
engaged clinic teams to develop tailored implementation 
strategies. During the implementation stage, all case stud-
ies trained clinic teams on using and interpreting PROMs/
PREMs and provided onsite assistance for technology and 
workflow. Support ranged from low intensity with one train-
ing session and a few support visits to high-intensity facilita-
tion conducted onsite and long term (> 6 months). The pain 
clinic case study [30] also developed strategies to increase 
clinic teams’ perceptions of acceptability of PROMs through 
a media campaign for clinic teams. Post-implementation, 
all case studies continued contact with clinics, typically 
through visits. Three case studies also used audit and feed-
back where dashboard reports were fed back to clinics about 
their PROM/PREM completion rates. If completion rates 
were low, additional support was provided to clinics to 
identify and overcome new or ongoing barriers, suggesting 
that post-implementation support may be key to sustaining 
PROM/PREMs in clinics.

Evaluating PROM/PREM implementation 
initiatives

Three case studies [30–32] used aspects of Proctor’s IS out-
comes [29] to evaluate PROMs and one case study [33] used 
the RE-AIM framework [47, 48] to evaluate PREMs, but the 
degree of application and operationalization were inconsist-
ent. Table 3 shows that Proctor’s IS framework and RE-AIM 
have overlapping concepts for reach/penetration, adoption, 
and sustainability/ maintenance. Unique to Proctor’s list are 
acceptability, appropriateness, feasibility, fidelity, and cost 
[29]. Unique to RE-AIM are effectiveness and “implementa-
tion” [47, 48].

Case studies used a range of 2–6 evaluation constructs, 
typically obtained with qualitative methods. Given the 
use of Proctor’s outcome framework [29] in three out of 
four case studies, it may be a viable method to standard-
ize PROM/PREM evaluation. Its constructs of acceptabil-
ity and appropriateness of PROMs/PREMs for a specific 
clinic were the most common evaluation outcomes, and 
were assessed with stakeholder interviews. The remaining 
six Proctor outcomes were used less frequently, in part due 
to their applicability in later stages of implementation.

To support standardizing evaluation metrics, we derived 
Table 4 to describe how Proctor’s IS outcomes [29] can 
be evaluated specifically for PROM/PREM implementa-
tion initiatives. Table 4 makes an important distinction 
that evaluation metrics are different for perceptions of the 
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innovation (PROMs/PREMs) vs. implementation effec-
tiveness. For example, innovation feasibility for PROMs/
PREMs may involve a pilot study of tablet vs. paper 
administration, but an example metric for implementation 
feasibility is the percentage of clinics completing PROM/
PREM training.

Table 4 shows that the constructs of adoption, reach/pen-
etration, fidelity, and sustainability can be measured in terms 
of engagement rates and milestone achievements at the clinic 
level. For example, innovation fidelity can be assessed as the 
percentage of clinicians who review PROMs/PREMs with 
patients as intended. The FRAME framework [49] can be 
used for reporting adaptions to interventions/innovations. 
However, implementation fidelity can be assessed as the 

extent to which recommended implementation strategies 
were adhered to and how and why clinics adapted imple-
mentation strategies. The Fidelity Framework developed by 
the National Institutes of Health’s Behavioral Change Con-
sortium [50] recommends reporting on five implementation 
fidelity domains (study design, training, delivery, receipt, 
and enactment). Assessment of innovation costs may include 
personnel and clinic and patient time necessary for complet-
ing and reviewing PROMs/PREMs that can be assessed via 
observation or economic evaluation methods [51]. Imple-
mentation strategy costs can be assessed through tools such 
as the “Cost of Implementing New Strategies” (COINS) 
[52].

Individuals involved (e.g., clinic teams) and characteristics of the innovation 
(e.g., PROMs/PREMs)

Inner context: (e.g., clinic culture)

Outer context (e.g., national policy)

Enablers More Unique in Case Studies

>1 case study:
• PROM/PREM system easy to use (rapid access)
• Opinion leader support
• Research funding

Pain clinics:
• Created business & marketing plan with health system

Cancer clinics:
• On-site practice facilitator (nurse-trained scientist)

Pediatric/adult chronic conditions:
• Implementation support team available to all clinics
• PROM recommendations based on patient population
 demographic and clinical characteristics

Primary care PREMs:
• Quality improvement specialists helped implement

Case studies
linked barriers 
and enablers 

directly to 
implementation 

support strategies

Consistent Barriers in Case Studies

• Technology/Electronic health record 
• Uncertainty about how or why to use PROMs/PREMs
• Perceived increase in workload
• Competing demands from established workflows
• Cost and time to implement

Fig. 3   PROM/PREM barriers and enablers in case studies
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As Table 4 illustrates, collecting evaluation data requires 
careful planning and resource allocation at the start of 
PROMs/PREMs implementation efforts, but evaluation 
data are critical for gauging success, ongoing monitoring, 
and making improvements. Figures 1, 2, 3 and 4 also show 
that the implementation process and evaluation metrics are 
influenced by contextual factors (inner and outer context, 
individual involved, and characteristics of the innovation), 
which can be assessed to help explain evaluation results. 
Reviews of IS scales [53, 54] include questionnaires assess-
ing contextual factors, but they may lack psychometric and 
validity evidence. An alternative is to assess contextual fac-
tors with stakeholder interviews.

Discussion

This paper makes several important contributions to the 
literature. Our comparison of four case studies enabled us 
to identify commonalities and differences in barriers, ena-
blers, implementation strategies, and evaluation methods 
for implementing PROMs/PREMs across a range of patient 
populations and care settings. Below we describe lessons 
learned, recommendations, and areas in need of future 
research.

Relevance of IS approaches for PROMs/PREMs 
implementation

Our cross-study analysis demonstrates that IS approaches are 
largely harmonious with PROMs/PREMs implementation, 
although no single framework or theory fully captures their 
nuances. Multilevel frameworks and theories are necessary 
for PROM/PREM implementation given its complexity. IS 
theoretical approaches are not prescriptive but can be used 
flexibly, potentially in combinations, to suit specific con-
texts; multiple frameworks were used in two case studies 
presented here to emphasize different domains.

CFIR was the most commonly used framework, applied in 
three case studies during pre-implementation and implemen-
tation stages. CFIR is fairly comprehensive for categorizing 
barriers and enablers, but it does not specify mechanisms by 
which strategies might improve implementation effective-
ness. Given the broad nature of CFIR, the pain clinic case 
study [30] found CFIR captured more barriers than TDF for 
clinician knowledge and perceptions. The case study by van 
Oers et al. [32] noted difficulty in operationalizing concepts 
in CFIR because of overlapping subdomains and difficulty in 
classifying PROM/PREM characteristics (e.g., item content, 

Individuals involved (e.g., clinic teams) and characteristics of the innovation (e.g., PROMs/PREMs)

Inner context: (e.g., clinic culture)

Outer context (e.g., national policy)

Implementation 

• Prepare clinic champions
• Train clinic teams
• Conduct Plan-Do-Study-Act 

(PDSA) rapid cycle testing 
• When PROMs/PREMs are 

first available in clinic:
    > On-site technology support 
    > On-site workflow support

Post-implementation 

• Periodic check-in visits until 
PROMs/PREMs become 
routinized

• Audit & feedback (dashboard 
reports fed back to clinic 
about their PROM/PREM 
completion rates)

• Ongoing data-informed 
quality improvement as needed

• Retraining (if needed)
• Train new clinic staff as needed

Pre-implementation 

• Assess clinic barriers, enablers, 
PROM/PREM needs

• Assess organizational readi-
ness for change

• Assess technology/EHR 
capabilities for PROMs/PREMs

• Assess workflow and make 
recommendations for 
PROMs/PREMs

• Obtain buy-in from clinic 
leaders

• Engage clinic team to develop 
plan for overcoming barriers

Fig. 4   Implementation strategies used in case studies, shown by implementation stage
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psychometric properties) in the subdomain “characteristics 
of the innovation,” suggesting modifications to CFIR or 
additional frameworks may be needed to capture PROM/
PREM nuances. The availability of CFIR’s tool for matching 
implementation strategies to barriers also contributed to its 
perceived utility, although the usefulness of the matching 
tool in practice was unclear.

Of the widely used IS frameworks and theories described 
in this paper, Normalization Process Theory (NPT) [45, 46] 
is distinct in proposing mechanisms for sustained uptake 
of innovations. NPT’s core constructs of coherence/sense-
making, cognitive participation, collective action, and reflex-
ive monitoring overlap with domains from other IS frame-
works and implementation strategies used in case studies 
(see Table 5). The applicability of these general constructs 
to specific PROMs/PREMs implementation efforts should 
be tested in future studies. If they prove to be robust in new 
settings, these potential drivers of implementation could 
inform a more universal strategy for increasing the uptake 
of PROMs/PREMs in routine care.

We recommend choosing an IS framework or theory 
based on fit for purpose [24, 25]. Research focused on iden-
tifying and categorizing barriers and enablers may benefit 
from descriptive frameworks like i-PARIHS or CFIR, which 
also provide lists of evidence-based implementation strate-
gies. Research describing translation processes could use 
a process model like KTA or implementation theory like 
NPT. All case studies combined descriptive frameworks or 
process models/theory with evaluation frameworks. Exist-
ing implementation toolkits can aid in decisions on which 
frameworks, theories, and implementation strategies might 
be appropriate for specific PROM/PREM projects [55, 56].

Consistent barriers, context‑specific enablers, 
and tailored implementation strategies

A key finding from our cross-study analysis was that barri-
ers were consistent across populations and care settings, but 
enablers were context specific. Barriers included technol-
ogy limitations, uncertainty about ease and benefit of using 
PROMs/PREMs, concerns about potential negative impacts, 
and competing demands within established clinical work-
flows. These barriers are also consistent with existing litera-
ture [18–21], including ISOQOL’s PROM User Guides [20], 
suggesting that clinics and implementation teams should 
include these known barriers in their pre-implementation 
planning process.

While barriers in case studies were consistent, an 
important finding from our analysis was that enablers were 
context specific and based on local clinic resources. The 
observed variation in PROM/PREM enablers indicates 
the potential for tailored solutions for clinics. A common 
enabling factor was an existing PROM/PREM technology Ta
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e 
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system with automated features. More unique enablers 
capitalized on local resources, such as providing clin-
ics with implementation funding, media campaigns, and 
having physician champions teach part of PROM/PREM 
training sessions. Future research should examine whether 
co-designing PROMs/PREMs implementation strategies 
with clinics improves implementation effectiveness and 
patient outcomes.

The variation we observed in implementation strate-
gies may have more to do with implementation stage and 
local clinic needs than particular care settings or popula-
tions. For example, all case studies found that engaging 
clinicians during development of implementation strat-
egies was critical; but the PREM case study [33] also 
found it useful to engage quality improvement specialists 
because that was an available resource. Manalili et al. [33] 
noted that clinics may need support in building capacity 
for quality improvement before PROMs/PREMs can be 
introduced. Ahmed et al. [30] used a standardized process 
called intervention mapping [57, 58] to map barriers to 
evidence-based strategies.

Common PROM/PREM implementation strategies 
in case studies matched most of Powell and colleagues’ 
“Expert Recommendations for Implementing Change” 
(ERIC) [27], suggesting there are critical implementa-
tion strategies that need to be conducted regardless of 
setting or population (e.g., training clinic teams and pro-
viding implementation support). For example, Skovlund 
et al. [59] developed a PROM training tool for clinicians 
that may be useful as an implementation strategy. Future 
research should determine key implementation strategies 
that enable higher uptake of PROMs/PREMs in clinics.

Consistent implementation strategies across case stud-
ies included providing technology and workflow support 
to clinics, but it ranged from low to high intensity. Rob-
erts et al. [31] found that having a dedicated implemen-
tation support role (nurse-trained scientist) was critical 
for maintaining momentum during pre-implementation 
and implementation phases in cancer clinics. Across case 
studies, clinics needed flexibility and support in adapting 
their workflow, but there is no corollary listed in the ERIC 
strategies. We agree with Perry et al. [60] who recom-
mended adding workflow assessment and care redesign to 
the ERIC [27] list based on their empirical data. Future 
research is needed on the optimal level and intensity of 
implementation support for successful PROM/PREM 
implementation.

Case studies were inconsistent in the level of detail pro-
vided about implementation strategies, which may inhibit 
replication. We recommend PROM/PREM IS studies fol-
low the “Standards for Reporting Implementation Studies” 
(StaRI) guidelines [61]. A framework called “Action, actor, 
context, target, time (AACTT)” [62] may be useful as a 

reporting tool for describing PROM/PREM implementa-
tion strategies. Leeman et al. [28] also recommend defining 
implementation strategies a priori and specifying who will 
enact the strategy (actor) and the level and determinants that 
will be targeted (action targets).

Need for consistent and robust measurement 
in IS evaluation

In the case studies, we highlighted inconsistencies in IS 
evaluation. We therefore developed IS metrics specific to 
PROM/PREM implementation to support reporting and 
standardization (Table 4). These metrics are not question-
naires, but rather percentages of how many clinics achieve 
milestones like completing implementation activities. Our 
metrics advance the field of IS by being one of the first to 
describe separate metrics for evaluating perceptions of a 
health innovation vs. implementation effectiveness. Future 
research is needed to build validity and reliability evidence 
for these metrics.

A related issue is that many IS questionnaires assessing 
Proctor’s constructs and contextual factors lack psychomet-
ric testing, validity and reliability evidence, and short forms. 
Systematic reviews of IS questionnaires [53, 54, 63–65] 
show that information on reliability is unavailable for half 
of IS instruments and > 80% lacked validity evidence [54]. 
IS questionnaires tend to be long (30+ items), so their utility 
in busy clinics may be limited [66]. They also have unclear 
relevance for PROMs/PREMs implementation. With notable 
exceptions [65, 67, 68], few IS scales have published psy-
chometric properties [54]. For example, one exception with 
published classical test theory data developed short forms 
to assess acceptability, appropriateness, and perceived feasi-
bility across implementation initiatives [68]. These generic 
short forms were used in the pain clinic case study [30], and 
they are being tested in cancer care PROM implementation 
in the U.S. National Cancer Institute’s IMPACT consortium 
[69].

It is unknown how many IS questionnaires meet psycho-
metric standards and whether new instruments need to be 
developed for PROMs/PREMs implementation and thus, 
scale reviews specific to PROMs/PREM implementation are 
needed. Funding agencies interested in PROM/PREM imple-
mentation should consider requesting proposals to generate 
this critical psychometric evidence to ensure standardization 
and replicability. Ideally, if shorter versions of existing IS 
questionnaires could be developed, comparisons with health 
care IS studies outside of PROMs/PREMs may be possible.

Why implementation theory is needed

Increasing the use of IS in PROM/PREM implementation 
studies will help advance our collective understanding of 
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how, why, and in what circumstances IS frameworks and 
implementation strategies produce successful implemen-
tation (or not). Mechanisms of change may differ between 
active implementation and sustainability, and even between 
PROMs and PREMs. Future research should explicitly test 
hypothesized pathways through which implementation strat-
egies exert their effects on implementation outcomes, care 
delivery, and patient outcomes. Figure 1 shows that media-
tors (or potentially moderators) in these pathways are con-
textual factors. Future research is needed to determine which 
contextual factors matter for PROM/PREM implementation 
and how best to assess them.

Pathways linking strategies with IS outcomes and clinical 
outcomes can be tested with stepped wedge designs, prag-
matic trials, and theory-driven mixed methods such as realist 
evaluation [6, 70–72]. Realist evaluation seeks to understand 
how context shapes the mechanisms through which a health 
care innovation works. Realist evaluation recognizes that 
complex interventions (such as those informed by IS) are 
rarely universally successful, because clinic context plays a 
significant role in shaping their uptake and impact. This is 
consistent with our finding that PROM/PREM clinic ena-
blers had more variation than barriers in case studies. While 
RCTs and pragmatic trials are useful to evaluate the net or 
average effect of an intervention, realist evaluation could 
help clarify why specific implementation strategies work in 
some contextual conditions but not others [6, 70–72], and 
could complement other IS approaches. Research on the 
“how” and “why” of implementation processes will help 
move the field beyond simply identifying barriers and ena-
blers of PROMs/PREMs implementation, to proactively 
designing and comparing implementation strategies.

Conclusion

In four case studies, IS frameworks were used to systematize 
barriers to PROM/PREM implementation, to develop imple-
mentation support strategies for clinic teams, and to evalu-
ate implementation effectiveness. Barriers to PROM/PREM 
implementation were remarkably consistent across patient 
populations and care settings, suggesting that implementa-
tion strategies addressing contextual factors may have wide-
reaching impact on implementation effectiveness. Flexibility 
in promoting clinic-specific enablers was also highlighted, 
as was a need for consistency in evaluating PROM/PREM 
implementation effectiveness. Theoretically guided studies 
are needed to clarify how, why, and in what circumstances 
IS approaches lead to successful PROM/PREM integration 
and sustainability.
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