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Abstract
Purpose The KLIK Patient-Reported Outcome Measure (PROM) portal is an evidence-based intervention implemented in 
clinical practice in > 25 Dutch hospitals for patients (children and adults) who regularly visit the outpatient clinic. Imple-
mentation science frameworks can be used to understand why implementation succeeded or failed, to structure barriers and 
enablers, and to develop implementation strategies to overcome barriers. This paper aimed to (A) retrospectively describe 
determinants of successful KLIK PROM implementation using the Consolidated Framework for Implementation Research 
(CFIR), and (B) identify current barriers and match implementation strategies.
Methods (A) The KLIK implementation process was described retrospectively based on literature and experience, using the 
39 CFIR constructs organized in five general domains: intervention characteristics, outer setting, inner setting, characteris-
tics of individuals, and implementation process. (B) The CFIR-Expert Recommendations for Implementing Change (ERIC) 
Implementation Strategy Matching tool identified current barriers in the KLIK implementation and matched implementation 
strategies that addressed the identified barriers.
Results (A) The most prominent determinants of successful KLIK PROM implementation lie in the following CFIR domains: 
intervention characteristics (e.g., easy to use), characteristics of individuals (e.g., motivation), and process of implementation 
(e.g., support). (B) 13 CFIR constructs were identified as current barriers for implementing the KLIK PROM portal. The 
highest overall advised ERIC strategy for the specific KLIK barriers was to identify and prepare champions.
Conclusion Using an implementation science framework, e.g., CFIR, is recommended for groups starting to use PROMs in 
clinical care as it offers a structured approach and provides insight into possible enablers and barriers.

Keywords Implementation science · PROMs · Clinical practice · Framework

Introduction

Patient-Reported Outcome Measures (PROMs) are standard-
ized, validated questionnaires that are completed by patients, 
such as a person’s perspective on their health, well-being, or 
symptoms [1, 2]. PROMs can be used for several purposes: 
at group level to study differences between disease popula-
tions, to describe the effects of treatment in clinical trials, 
and to assess quality of care or on an individual level to pro-
mote patient-centered care, guide clinical decision-making, 
and to facilitate communication [3]. There is widespread evi-
dence for the effects of PROM applications on an individual 
level regarding an increase in Health-related Quality of Life 
(HRQOL) scores, satisfaction with care and communication 
about PROs in research settings, both in adult [4–6] and 
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pediatric [7–12] samples. Yet the implementation of these 
evidence-based (EB) PROMs interventions is challenging.

The KLIK PROM portal (www.hetkl ikt.nu and www.
klik-uk.org) is an example of an EB PROM intervention for 
patients (children or adults) who regularly visit the outpa-
tient clinic [13]. Patients complete PROMs online, prior to 
their visit. Answers are transformed into an electronic PRO-
file (ePROfile; Fig. 1). Clinicians discuss this ePROfile with 
patients, to monitor well-being over time, identify problems, 
and provide tailored advice and interventions. The effects 
of using the KLIK PROM portal have been demonstrated in 
pediatric oncology [7] and in pediatric rheumatology [12], 
by showing an increased and more detailed discussion of 
HRQOL and psychosocial functioning during the consul-
tation, less undetected problems, and a higher clinician-
reported satisfaction with provided care, without lengthen-
ing the consultation duration.

Despite the availability of several EB PROM interven-
tions across the world, the actual implementation of PROM 
interventions in clinical practice remains limited [14–17]. 
There is a critical gap in behavioral medicine between what 
we know can optimize patient health and care outcomes 
and what gets implemented in everyday practice [1]. If EB 
PROM interventions are not successfully implemented in 
clinical practice, then intended effects are not reached, which 
limits the impact on patients’ health outcomes [18, 19]. Tra-
ditional randomized controlled trials study the effectiveness 
of PROM interventions under ideal circumstances. Yet for 
the implementation of PROMs in clinical practice, a dif-
ferent, more flexible approach is needed. Often, a “voltage 
drop” (a dramatic decrease in effectiveness) is seen once 

interventions get implemented in clinical practice [20]. 
Implementation research is defined by the National Institute 
of Health as the “scientific study of the use of strategies to 
adopt and integrate evidence-based health interventions into 
clinical and community settings in order to improve patient 
outcomes and benefit population health” [21]. Therefore, a 
scientific approach to the change process is crucial. In order 
to know what drives successful implementation of PROMs 
in clinical practice, we need to study the mechanisms that 
influence implementation outcomes [17, 22, 23]. Implemen-
tation science models, theories, or frameworks support in 
identifying factors that influence an implementation process 
or outcome.

In general, three overarching aims of theoretical 
approaches and five categories of theories, models, and 
frameworks used in implementation science can be distin-
guished [24]: (1) guiding the process of translating research 
into practice (process models), (2) understanding and/
or explaining what influences implementation outcomes 
(determinant frameworks, classic theories, and implemen-
tation theories), and (3) evaluating implementation (evalu-
ation frameworks). Specifically, determinant frameworks 
are useful in understanding or explaining what influences 
implementation outcomes and to support the design of 
implementation strategies or maximizing the use of enablers 
to implementation [24].

A widely cited and comprehensive determinant frame-
work in the implementation science literature in health is 
the Consolidated Framework for Implementation Research 
(CFIR). Damschroder et al. [22] aimed to develop a frame-
work that comprises common constructs from published 

Fig. 1  a KLIK ePROfile—literal feedback of the individual items on the Pediatric Quality of Life Inventory (PedsQL) b KLIK ePROfile—
graphical feedback of the PedsQL, including norm lines

http://www.hetklikt.nu
http://www.klik-uk.org
http://www.klik-uk.org
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implementation theories and includes, therefore, missing 
key constructs in other theories. It contains 39 constructs 
which are organized in five general domains: (1) interven-
tion characteristics (e.g., evidence, complexity, adaptabil-
ity, costs), (2) outer setting (e.g., peer pressure and external 
policies), (3) inner setting (e.g., structural characteristics, 
implementation climate, and culture), (4) characteristics 
of individuals (e.g., knowledge about the intervention and 
self-efficacy), and (5) implementation process (e.g., plan-
ning, engaging stakeholders, champions, and execution), 
see Fig. 3. Determinant frameworks, such as CFIR, are spe-
cifically useful in understanding or explaining what influ-
ences implementation outcomes and to support the design of 
implementation strategies or maximizing the use of enablers 
to implementation [24]. This paper aimed to (A) retrospec-
tively describe the most prominent determinants and reasons 
of successful KLIK PROM implementation using CFIR and 
(B) use the CFIR-ERIC Implementation Strategy Matching 
tool to identify current barriers of the KLIK PROM portal 
implementation and match implementation strategies that 
address the identified barriers. In our specific study context, 
the CFIR framework seemed particularly useful as it covers 
a wide range of implementation constructs and domains and 
it allowed us to use a standardized framework to explain the 
influence of each domain on the implementation outcomes 
of an evidence-based PROM portal. With years of expe-
rience in the development and implementation, the KLIK 
PROM portal is now in a phase of understanding what bar-
riers and facilitators have already been resolved and deter-
mining what major determinants are currently of influence 
to move to the next area of implementation: sustainability.

Methods

The evidence‑based KLIK PROM portal

The development and implementation of the KLIK PROM 
portal is based on multiple studies (Supplemental Table 1). 
The predecessor of the KLIK ePROfile was the QLIC-ON 
PROfile [25]. During the QLIC-ON study, two generic 
HRQOL questionnaires widely used in pediatrics (TAPQOL 
[26] and PedsQL [27]) were converted into digital question-
naires. Patients were asked to complete a HRQOL ques-
tionnaire on a laptop in the waiting room of the outpatient 
clinic, prior to the visit. The literal answers and graphs 
were printed out, fed back to the pediatrician in a QLIC-ON 
PROfile on paper, and discussed with patients and parents 
during the consultation [25]. However, completing PROMs 
at the outpatient clinic and providing hard copy PROfiles 
was logistically complicated, and therefore, they are hard to 
implement in a real-world situation. As a result, the KLIK 
website (www.hetkl ikt.nu) was developed during the KLIK 

study in pediatric rheumatology [28]. From that moment, 
children and parents completed the questionnaires online 
at home. The implementation of KLIK, as part of standard 
care, started in 2011 [7, 12]. To gain more insight into the 
implementation process and outcomes, a study was con-
ducted to identify barriers and enablers in this process in 
pediatric oncology [29]. 

Currently, KLIK is part of standard care in > 70 different 
patient groups (e.g., diabetes, nephrology) in > 20 centers 
in the Netherlands and 3 centers in the United Kingdom. 
Over 17,000 patients are registered on the KLIK website 
and around 1,000 clinicians (e.g., physicians, nurses, psy-
chologists) have been trained in the use of KLIK. KLIK is 
implemented in various settings, including hospital outpa-
tient clinics, rehabilitation centers, and recently in dentistry. 
KLIK was initially developed for use in pediatrics, but since 
2017 KLIK has also been implemented in adult care (e.g., 
coagulation diseases and medical psychology). The KLIK 
expert team of the Emma Children’s Hospital Amsterdam 
UMC coordinates the implementation of the KLIK PROM 
portal in pediatrics and adult healthcare in 20 hospitals in the 
Netherlands. The KLIK expert team in the Princess Máxima 
Center for pediatric oncology coordinates the implementa-
tion of KLIK in this center. KLIK can be implemented for 
any patient group, on request of a multidisciplinary team. 
The implementation procedure of the KLIK PROM portal 
has previously been described according to the guidelines of 
the International Society for Quality of Life Research (ISO-
QOL) [13]. A core element of the KLIK implementation 
process is to train all team members in the use of KLIK and 
discussing PROMs in the consultation room. A summary of 
the implementation process is shown in Fig. 2.

Design

To retrospectively assess the KLIK PROM implementation 
using the CFIR framework, a mixed methods design was 
used. Part A consisted of a qualitative description regard-
ing the most prominent determinants of successful KLIK 
PROM implementation. Part B consisted of an evaluation 
of current barriers in the KLIK implementation process and 
matching potential future strategies to reduce these barriers 
using the CFIR-ERIC Implementation Strategy Matching 
tool v1.0 [30, 31] and a qualitative description of the identi-
fied barriers and strategies that have been used already by 
the KLIK expert team.

A. Retrospectively describing the most 
prominent determinants of successful KLIK PROM 
implementation using CFIR

The CFIR framework was used to retrospectively describe 
the implementation process of the KLIK PROM portal 

http://www.hetklikt.nu
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in different patient groups and hospitals throughout the 
Netherlands and to identify determinants in this process. 
Only the determinants relevant for the KLIK implementa-
tion process were described. To define which determinants 

were relevant for successful KLIK PROM implementation 
the following steps were taken. First, the KLIK PROM 
implementation process was described and discussed 
by the KLIK expert team, using all 39 CFIR constructs. 

Table 1  Description of the most prominent determinants of successful KLIK implementation using CFIR

CFIR domain CFIR determinants Reasons for successful implementation

Intervention characteristics Evidence Strength & Quality Effectiveness studies showed that KLIK is acceptable, valuable, and feasible [7, 
12]

The evidence of KLIK is emphasized in the training for clinicians [34]
Intervention characteristics Trialability KLIK started small and has found its way, step by step, in many hospitals and has 

scaled up to adult healthcare and other countries
A license agreement is signed at the start, which can be ended and therefore undo 

the implementation if needed
The implementation process and workflow are adapted according to the wishes 

of every multidisciplinary team, as the KLIK team experienced that a ‘one size 
fits all’ approach was not feasible

Intervention characteristics Design Quality and Packaging Clear and direct available feedback of PROMs on a well-designed dashboard
The design of the KLIK PROM portal is evaluated positively, both by clinicians 

and patients [35]
A strength of KLIK is the design of the PROM feedback and the variety of 

options [36]
Optimization of the PROM feedback in KLIK is an ongoing process, based on 

scientific knowledge [37] and user experience
Outer setting Cosmopolitanism Worldwide, there is increased motivation for the use of PROMs in clinical prac-

tice, e.g., Value-Based Healthcare supports the use of PROMs, which facilitates 
the implementation climate

The KLIK expert team shares common experiences with other hospitals through 
collaborations and networks (e.g., ISOQOL, PROMIS, research projects, 
implementation in many Dutch hospitals and the UK). Therefore, the KLIK 
PROM portal is increasingly well known and more visible for interested stake-
holders

Outer setting External Policy & incentives Former research showed lack of formal agreements, such as policy and work 
plans on using KLIK at a hospital level [29]. However, this is changing, 
because from a governmental perspective, collecting PROMs or using Routine 
Outcome Monitoring for benchmarking purposes is increasingly encouraged or 
even obligated

Inner setting Goals and feedback During the KLIK training goals on implementing PROMs are clearly com-
municated, as previously different expectations were noticed (e.g., discuss-
ing PROMs in the consultation room versus collecting PROMs for research 
purposes), which may hinder the implementation

Clinicians receive feedback regarding the implementation process during the 
annual evaluation meetings

Characteristics of individuals Knowledge & Beliefs about 
the intervention

Multidisciplinary teams initiate implementation themselves and are, therefore, 
motivated to use KLIK. However, some clinicians of a team may have a nega-
tive attitude and show resistance, because they do not know the added value of 
using PROMs in clinical practice. The KLIK training provides knowledge of 
underlying principles and helps to generate enthusiasm

Research shows that clinicians are more satisfied about their provided care when 
using PROMs [35] and that the majority of clinicians experience personal ben-
efit from using KLIK, e.g., by helping them in communicating with patients/
parents [36]

Characteristics of individuals Self-efficacy The KLIK training provides clinicians with knowledge, tools, and skills to feel 
competent to implement KLIK in their practice. However, there could even be 
more emphasis on training communication skills, as some clinicians report low 
confidence in discussing psychosocial topics with their patients

Research shows that most clinicians have sufficient knowledge to use KLIK as 
intended [29]

Current focus is on empowering patients to discuss PROMs with their clinician, 
for example by developing educational videos
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However, for the reason of clarity, only the most promi-
nent CFIR determinants relevant for the KLIK PROM 
implementation were extracted here (see Table 1). Second, 
the authors discussed which facilitators they found most 
prominent to describe. If the majority of authors consid-
ered a CFIR construct as valuable, it was included in the 
qualitative description. The KLIK implementation process 

was described based on published literature regarding the 
development, effectiveness, and implementation of KLIK 
in various settings and options for visual feedback of the 
PROMs (Supplemental Table 1) and unpublished literature 
(e.g., the KLIK user manual and training) about the KLIK 
portal and on experiences of the KLIK expert team.

Fig. 2  Overview of the KLIK 
implementation process for one 
multidisciplinary team. * The 
KLIK expert team consists of 
researchers with expertise in the 
field of (implementing) PROMs 
and HRQOL research

1. The KLIK expert team has a meeting with the multidisciplinary team to get an 
impression of the patient group and the desired PROs 

2. The KLIK expert team is looking for validated and reliable PROMs that match the desired 
PROs 

4. All team members are trained in the use of KLIK in the consultation room 

5. Use of KLIK in daily clinical practice (intervention):
- Patients receive a KLIK information letter and flyer 
- Patients register themselves on the KLIK website and complete PROMs  
- Reminder e-mails are sent 
- Clinicians discuss the KLIK ePROfile during the consultation

6. Annual evaluation meeting with the multidisciplinary team

3. The KLIK portal is being set up according to the wishes of the multidisciplinary team 

P

Fig. 3  Overview of the five domains of CFIR, indicating determinants and barriers for the implementation of the KLIK PROM portal. Most 
prominent determinants are indicated in italics. The 13 identified current barriers using the CFIR-ERIC matching tool are indicated in bold 
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B. CFIR‑ERIC Implementation Strategy Matching 
Tool to identify current barriers of the KLIK PROM 
portal implementation

The CFIR-ERIC Implementation Strategy Matching tool 
v1.0 [31] was used to identify current barriers in the 
ongoing KLIK implementation and to match implemen-
tation strategies that address the identified barriers. The 
CFIR-ERIC tool is based on the CFIR framework and the 
73 Expert Recommendations for Implementing Change 
(ERIC) implementation strategies [32]. During the devel-
opment of this tool [30], implementation researchers and 
clinicians (panelists) were presented with brief descrip-
tions of barriers based on CFIR construct definitions. They 
were asked to rank implementation strategies that would 
best address each barrier.

Within the provided Excel tool, one can indicate which 
CFIR constructs are barriers to implementation. Five 
KLIK expert team members based in the Emma Chil-
dren’s hospital Amsterdam UMC and three in the Prin-
cess Máxima Center for pediatric oncology involved in the 
implementation of the KLIK PROM portal independently 
indicated which of the 39 CFIR constructs were perceived 
as current barriers in the overall KLIK implementation. 
These eight expert team members include all authors. 
When the majority (5 or more members) of the KLIK 
expert team identified a CFIR construct as barrier, this 
was entered in the matching tool. Specific agreement (both 
positive and negative, including 95% confidence intervals) 
was calculated according to De Vet et al. [33] using R.

Consequently, the tool provided output with percent-
ages showing which ERIC implementation strategies can 
best be used to reduce these specific CFIR barriers. Per-
centages reflect the proportion of panelists endorsing a 
strategy appropriate for that barrier. Strategies are sorted 
by the cumulative percentage value. According to the tool, 
the strategies with the highest cumulative percentages are 
most effective in reducing the combined identified barriers 
[30]. In the results, the ten highest cumulative percentages, 
and, therefore, the overall advised strategies for the spe-
cific KLIK barriers will be shown. In addition, for every 
identified barrier using the CFIR-ERIC tool, the authors 
discussed what was already done in the past to reduce the 
impact of this barrier on the KLIK implementation process 
and the reasons why it still remains a barrier.

Results

A. Retrospectively describing the most 
prominent determinants of successful KLIK PROM 
implementation using CFIR

Based on previous research and on multiple years of experi-
ence implementing the KLIK PROM portal in clinical prac-
tice, the most prominent determinants were identified by the 
KLIK expert team (Fig. 3) and reasons for successful KLIK 
implementation are depicted in Table 1. 

Several of the CFIR constructs were not applicable to the 
implementation of the KLIK PROM portal, unknown or differ 
too much between the different multidisciplinary teams and 
hospitals. These constructs include patient needs, networks & 
communications, culture, relative priority, learning climate, 
individual identification with organization, other personal 
attributes, and executing.

B. CFIR‑ERIC Implementation Strategy Matching 
Tool to identify current barriers of the KLIK PROM 
portal implementation

Of the 39 CFIR constructs, 13 were identified by the KLIK 
expert team as current barriers for implementing the PROM 
portal using the CFIR-ERIC matching tool. The total spe-
cific agreement was 68.1% (95% CI 59.6%–77.6%), positive 
agreement (CFIR barrier) was 75.9% (95% CI 68.1%–84.6%), 
and negative agreement (no CFIR barrier) was 53.1% (95% 
CI 44.0%–63.2%). In Table 2 and Fig. 3, the 13 barriers are 
shown. Per barrier is described what is already done as well 
as the challenges that remain.

Matching ERIC strategies to CFIR barriers

The identified barriers were matched to the 73 ERIC strategies 
using the CFIR-ERIC matching tool. Of these ERIC imple-
mentation strategies, the top 10 strategies matching the 13 
identified CFIR barriers are shown in Table 3, sorted by the 
cumulative percentage value. Percentages reflect the propor-
tion of panelists endorsing a strategy for that specific CFIR 
barrier. The tool shows that the strategy ‘identify and prepare 
champions’ is most effective in addressing the combination 
of identified barriers, followed by ‘promote adaptability’ and 
‘assess for readiness and identify barriers and facilitators’.

Discussion

This paper aimed to retrospectively describe the most 
prominent determinants of successful KLIK PROM por-
tal implementation using the Consolidated Framework for 
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Implementation Research (CFIR) and to identify current 
barriers and matching implementation strategies for the 
KLIK implementation using the CFIR-ERIC Implementa-
tion Strategy Matching Tool.

This retrospective evaluation shows that the strength of 
the KLIK PROM portal implementation lies particularly in 
the following CFIR domains: intervention characteristics 
(e.g., easy to use, direct feedback), characteristics of individ-
uals (e.g., motivated clinicians), and process of implementa-
tion (e.g., support of the KLIK expert team). In addition, the 
climate of the outer setting is changing and patient-reported 
outcomes are more valued, which facilitates the implementa-
tion of the KLIK PROM portal. On the other hand, barriers 
in the implementation lie mainly in the domain of the inner 
setting and the intervention characteristics. Regarding the 
inner setting, involving and motivating all stakeholders at 
various levels of the multidisciplinary teams and hospitals 
is challenging. Regarding the intervention characteristics, 
mainly the tension field of providing optimal support of the 
KLIK expert team and the use of the KLIK PROM portal 
on the one hand and keeping low costs on the other hand 
is difficult. These findings are in line with another study 
discussing PROM implementation [38], where the authors 
describe the same relevant CFIR domains. This implies that 
the CFIR domain ‘outer setting’ might be less relevant than 
the other four domains when describing PROM implementa-
tion. However, a recent study on PREM implementation did 
find relevant outcomes regarding the outer setting, or macro 
level [39], and other literature on PROMs in palliative care 
also conclude that all CFIR domains need consideration for 
effective implementation [40].

Most CFIR domains were applicable to implementation 
of the KLIK PROM portal, showing that CFIR can be used 
in the context of implementing PROMs. However, the frame-
work is not specifically developed for this context, result-
ing in insufficient attention for specific parts of the PROM 
implementation. For example, the content, length, and psy-
chometric properties of PROMs are important factors for 
successful implementation of PROMs in clinical practice 
and are not addressed by the CFIR framework.

The CFIR is a comprehensive framework based on vari-
ous published implementation theories [22], resulting in a 
very extensive framework consisting of many constructs, 
which can make it complicated to use. The five domains of 
the framework are intertwined and interacting, making it 
hard to determine where points of attention can be placed 
without iteration. In particular, the domain inner setting 
consists of many overlapping subdomains with intangible 
concepts. In addition, a recent systematic review on imple-
menting e-health interventions shows blind spots in current 
literature about contextual factors (such as the organiza-
tion), which makes it difficult for clinicians and researchers 
to understand these concepts and to translate it to clinical 

practice [41]. In previous literature, other weaknesses of 
CFIR are mentioned. In their systematic review on PROM 
implementation, Foster et al. identified the importance of 
different stages of the implementation process, which is not 
captured by CFIR [1].

The CFIR can be described as a determinant frame-
work [24]. Determinant frameworks specify which factors 
(determinants) have a facilitating or inhibiting effect on the 
implementation. These frameworks thus describe the influ-
ence of processes on the implementation outcomes, but do 
not address these implementation outcomes, in contrary to 
evaluation frameworks. Therefore, it would be useful to use 
the CFIR in combination with another type of model. For 
instance, a widely used model on implementation outcomes 
is the “conceptual model of implementation research”, 
as described by Proctor and colleagues [18]. In order to 
improve outcomes for patients, it is important to be able 
to determine which determinants relate to which specific 
implementation outcomes. Only then can be reliably con-
cluded which specific strategies work for which implemen-
tation outcomes.

The CFIR-ERIC Implementation Strategy Matching tool 
provided implementation strategies for the identified CFIR 
barriers [30]. Some of the suggested implementation strate-
gies can be explored and used in the KLIK PROM portal 
implementation in the upcoming years. For example, assess 
key stakeholders for readiness is an ongoing process and still 
a challenge. By conducting individual interviews with the 
more reluctant clinicians underlying resistance can be better 
understand and addressed. In addition, identifying expected 
barriers and facilitators in the implementation process by 
actively discussing these topics in multidisciplinary team 
meetings in a more structured way is necessary. Also, incen-
tives for patients in using the KLIK PROM portal could be 
explored further by increasing patient engagement.

However, not all suggested strategies by the matching tool 
provided new insights as they were directly linked to the 
perceived barrier (e.g., identify and prepare champions for 
the barrier ‘champions’ and access new funding for the bar-
rier ‘cost’) and therefore were already known by the KLIK 
expert team. In addition, some strategies are currently being 
worked on (e.g., tailoring strategies, inform local opinion 
leaders, and identify barriers in the implementation pro-
cess). Though, these strategies are difficult to implement 
and the tool underlines the need to pay more attention to 
these important strategies.

To further improve the KLIK implementation process in 
daily clinical practice, both the identified current barriers as 
well as the strategies extracted from the CFIR-ERIC tool can 
be used, to provide some examples:

– Recently, more and more evidence has become available 
for the relative advantage of implementing PROMs [42, 
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43]. We incorporate this information in the training to 
clinicians (step 4 in Fig. 2) and in the information we 
send to interested stakeholders to overcome this barrier. 
This might also affect the barrier tension for change.

– To overcome the barrier of structural characteristics, 
creating awareness within the board of hospitals to facili-
tate larger scale implementation can be an opportunity. 
This might also affect the barrier leadership engagement.

– Regarding engaging key stakeholders, patients and 
patient associations should be more involved in e.g., 
selecting PROs and PROMs and choices regarding fre-
quency (step 1 in Fig. 2).

On the other hand, some current barriers will likely 
remain or even become more prominent in the future. For 
example complexity, due to increased privacy legislation, 
the KLIK PROM portal requires now the use of two-factor 
authentication, which does not benefit the usability of KLIK 
for some users.

At the time the implementation of the KLIK PROM por-
tal in clinical practice started, a variety of implementation 
frameworks (including CFIR) and instruments to monitor 
and evaluate the implementation process from the start were 
not yet available. Just as we have evolved as a group, imple-
mentation science has evolved over the past decade as well. 
Implementation of the KLIK PROM portal was therefore 
essentially a process of “learning by doing”. Each time a 
specific multidisciplinary team showed interest in using 
KLIK, novel challenges appeared. As a result, a wide range 
of implementation strategies were used to tackle these par-
ticular issues. Notably, without realizing it at the time, many 
of the principles and strategies that are outlined in the CFIR 
tool were applied.

We recommend groups starting to implement PROMs in 
their setting to use an implementation science framework, 
like the CFIR, as knowing which factors need to be taken 
into account can lead to a more successful implementation 
in a specific context. The CFIR authors have developed an 
Interview Guide Tool (https ://cfirg uide.org/tools /) that can 
help researchers to question constructs of the CFIR that 
apply for the specific context. As every individual imple-
mentation process is different, also the constructs that are 
applicable differ.

Strengths of this study include the broad view of the ret-
rospective description; multiple populations and multicenter 
experiences have been taken into account. In addition, the 
description is based on long-term experience and on pub-
lished literature. However, this paper has several limita-
tions. First, although a deliberate choice, no standardized 
qualitative research methods were used in this paper as the 
aim of this paper was to give a retrospective description of 
the KLIK PROM implementation process using the CFIR 
framework with the overarching purpose to create more 

awareness for the use of implementation science in PROM 
research. Second, the determinants and barriers for success-
ful KLIK PROM implementation were described based on 
the experiences of the KLIK expert team (existing of mem-
bers from two different centers) and this could have led to 
a selective view from the KLIK expert team. However, the 
KLIK expert team works closely with a variety of stake-
holders on a day-to-day basis, including clinicians, patients, 
and parents. They furthermore provide opportunities for 
stakeholders to provide feedback during regular evaluation 
meetings. In addition, recently two evaluation studies were 
carried out to gain more insight into the perspectives of cli-
nicians [35], and pediatric patients and parents [44]. Thus, 
even though other stakeholders were not literally represented 
as co-authors, it can be assumed that their opinions are rep-
resented throughout this study.

In conclusion, this retrospective approach showed that 
the CFIR provides clinicians and scientists guidance during 
a healthcare implementation process and can be used in all 
phases of implementation, although it is a quite extensive 
and complex framework with some overlapping constructs. 
For example, the CFIR can be used retrospectively, reflected 
in this article, to describe the implementation process and its 
determinants and to identify remaining barriers. An advan-
tage of using this theoretical framework prior to start of 
implementation is that clinicians become aware of the pos-
sible facilitating determinants and barriers for implementa-
tion. Using an implementation science framework, like the 
CFIR, is recommended for groups starting to use PROMs 
in clinical care as knowing which factors need to be taken 
into account can lead to a more successful implementation 
in a specific context.
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