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Abstract
Background: Pediatric Early Warning Systems (PEWS) assist early detection 
of clinical deterioration in hospitalized children with cancer. Relevant to suc-
cessful PEWS implementation, the “stages of change” model characterizes 
stakeholder support for PEWS based on willingness and effort to adopt the new 
practice.
Methods: At five resource- limited pediatric oncology centers in Latin America, 
semi- structured interviews were conducted with 71 hospital staff involved in 
PEWS implementation. Purposive sampling was used to select centers requir-
ing variable time to complete PEWS implementation, with low- barrier cent-
ers (3– 4 months) and high- barrier centers (10– 11 months). Interviews were 
conducted in Spanish, professionally transcribed, and translated into English. 
Thematic content analysis explored “stage of change” with constant comparative 
analysis across stakeholder types and study sites.
Results: Participants identified six interventions (training, incentives, partici-
pation, evidence, persuasion, and modeling) and two policies (environmental 
planning and mandates) as effective strategies used by implementation leaders 
to promote stakeholder progression through stages of change. Key approaches 
involved presentation of evidence demonstrating PEWS effectiveness, persuasion 
and incentives addressing specific stakeholder interests, enthusiastic individuals 
serving as models for others, and policies enforced by hospital directors facili-
tating habitual PEWS use. Effective engagement targeted hospital directors dur-
ing early implementation phases to provide programmatic legitimacy for clinical 
staff.
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1  |  BACKGROUND

Approximately 40% of pediatric oncology patients require 
critical care during their cancer treatment.1 Pediatric on-
cology patients admitted to the pediatric intensive care unit 
(PICU) experience a higher rate of mortality compared to 
the general PICU population, particularly in resource- 
limited hospitals.1,2 Pediatric Early Warning Systems 
(PEWS) are quality improvement tools used to facilitate 
early detection of critical illness.3 PEWS consist of a scor-
ing tool and action algorithm to identify and monitor hos-
pitalized children at risk of clinical deterioration.4 Bedside 
nurses evaluate vital signs, behavioral indicators, and 
relative concern to calculate a standardized score.4 This 
score is associated with an action algorithm that guides 
the clinical team's response.4 PEWS have been shown 
to reduce clinical deterioration events and PICU utiliza-
tion, improve interdisciplinary and provider- family com-
munication, enhance perceptions of healthcare quality, 
support clinician emotions, and result in cost- savings.4– 10 
However, PEWS are rarely used in resources- limited hos-
pitals, in part due to challenges during implementation.3

Prior work identified stakeholder “stage of change” 
as integral to successful PEWS implementation.11 
Stakeholders are individuals with interest and influence 
to affect implementation of evidence- based practices like 
PEWS.12 The stages of change are phases of readiness 
that describe stakeholder willingness to adopt and use 
a new practice: precontemplation (resistant to behavior 
change), contemplation (ambivalent towards behavior 
change), preparation (expressing interest in a plan of ac-
tion to change behavior), adoption (changing behavior), 
and maintenance (independently sustaining behavior 
change).13

The Capability, Opportunity, Motivation— Behavior 
(COM- B) model is a behavior change model that explains 
how stakeholders progress through the stages of change.14 
By explaining what a stakeholder needs for their per-
ceptions towards PEWS to change, this model can guide 
implementation planning to tailor strategies to unmet 

stakeholder needs and promote adoption of evidence- 
based practices like PEWS. This study uses behavior 
change theory and the COM- B model to explore strategies 
used by implementation leaders to successfully promote 
stakeholder adoption and maintained use of PEWS in 
resource- limited pediatric oncology centers.

2  |  METHODS

We conducted a secondary analysis of PEWS implementa-
tion in resource- limited pediatric oncology centers.11 The 
primary analysis identified barriers and enablers in the 
domains of characteristics of individuals (clinical staff), 
inner (hospital) setting, outer setting (external factors), 
the PEWS intervention, and implementation process.11 
The stages of change were a major theme identified in the 
inner setting domain as an important barrier or enabler of 
implementation success.11 This secondary analysis evalu-
ated the process by which implementation leaders suc-
cessfully converted implementation barriers into enablers 
for clinical staff using a stages of change framework. We 
followed Consolidated Criteria for Reporting Qualitative 
Research (COREQ) guidelines.15 Methodology for the pri-
mary study was previously described11 and is summarized 
below.

2.1 | Site and participant sampling

Escala de Valoración de Alerta Temprana (EVAT) is a 
Spanish- language PEWS validated in pediatric oncol-
ogy patients.16 Proyecto EVAT is a multicenter quality 
improvement collaborative to scale up PEWS in Latin 
America.11 We recruited Proyecto EVAT centers who 
completed PEWS implementation prior to March 2020. 
From 23 centers meeting these criteria, we used purposive 
sampling to select low- barrier (requiring 3– 4 months from 
pilot initiation to successful implementation) and high- 
barrier sites (10– 11 months). A local study lead identified 
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10– 15 clinical and administrative hospital staff involved 
in PEWS implementation at each center to participate in 
a semi- structured interview (estimated number required 
for thematic saturation).17 Research team members then 
contacted identified staff for recruitment to the study; 
all identified participants agreed to participate and com-
pleted interviews.

2.2 | Data collection

An interview guide assessing barriers and enablers to 
PEWS implementation (Figure  S1) was developed in 
English, translated into Spanish, and iteratively revised.18 
We piloted the interview guide with three individuals from 
a Proyecto EVAT center not recruited for this study. From 
June to August 2020, bilingual interviewers (PE, SG) con-
ducted virtual semi- structured interviews using WebEx. 
These interviewers did not have a prior relationship with 
participants, did not work at the centers, and were not in-
volved in Proyecto EVAT. Interview duration was approx-
imately 1 h. Bilingual interviewers (PE, SG) conducted 
interviews in Spanish and audio recorded. A professional 
translation company transcribed, deidentified, and trans-
lated the interviews into English for analysis.

2.3 | Analysis

Two analysts (AA, GF) created a codebook (Table S1) with 
codes developed a priori and inductively based on itera-
tive review of nine transcripts.18 The analysts then inde-
pendently coded all transcripts using MAXQDA software, 
achieving a kappa of 0.8– 0.9, with discrepancies resolved 
by a third analyst (DG).

For this study, thematic content analysis was used to 
explore segments coded as “stage of change”, defined as 
“willingness, or lack of willingness of individuals or au-
thorities in the hospital to gain new skills, accept change, or 
show interest/enthusiasm for PEWS” (Table S1). Relevant 
to successful implementation, the stages of change de-
scribe a stakeholder's evolving perception towards PEWS. 
We chose the COM- B model for its description of factors 
affecting an individual's willingness to change their be-
havior and move through the stages of change: physical 
and psychological capability to understand how to do the 
behavior, physical and social opportunity to provide the 
necessary resources, and reflective and automatic motiva-
tion to create inner drive.14

Through iterative review of transcripts, we identified 
strategies used by PEWS implementation leaders to pro-
mote stakeholder movement through each stage of change 
and categorized these based on the behavior change wheel, 

a framework that describes behavior change strategies.14 
The behavior change wheel defines strategical actions 
used to address a stakeholder's needs and thus change 
a stakeholder's perception of PEWS. We used constant 
comparative analysis to explore how strategies related to 
stakeholder current stage of change, COM- B factors, and 
different stakeholder types.

2.4 | Ethical considerations

The St. Jude Children's Research Hospital Institutional 
Review Board approved this study as exempt with mini-
mal risk; study participants provided verbal consent at the 
beginning of each interview. We obtained additional eth-
ics approval from participating centers as necessary.

3  |  RESULTS

The 71 participants included nurses (45%), physicians 
(45%), and hospital administrators and data managers 
(10%) from three low- barrier centers (San Luis Potosi 
(SLP), Mexico; Cuenca, Ecuador; San Salvador, El 
Salvador) and two high- barrier centers (Xapala, Mexico; 
Lima, Peru; Tables S2 and S3). Participants identified two 
stakeholder types important to PEWS adoption: clinical 
staff responsible for using PEWS in patient care and hos-
pital directors who approved policies supporting hospital- 
wide PEWS implementation.

Participants identified six interventions (strategic ac-
tions that did not require formal approval)— training, 
incentives, participation, evidence, persuasion, and 
modeling— and two policies (directives needing leader-
ship approval)— environmental planning and mandates— 
that promoted stakeholder adoption and maintained use 
of PEWS. Implementation leaders used different strate-
gies to address each stage of change and COM- B factor.

3.1 | Strategies across stages of change

Stakeholders presented in various stages of change 
throughout the implementation process (Table  1). 
Implementation leaders, therefore, employed distinctive 
strategies to address different concerns associated with 
each stage of change (Table 2, Figure 1).

To move stakeholders from the precontemplation to 
contemplation stage, implementation leaders explained 
why they should use PEWS: “We knew [PEWS] was going 
to generate certain rejection… At the end, [physicians] finally 
understood that by having [the patient] more controlled and 
monitored, I can transfer him calmly, using a more secure 
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method, and intubate him where I have a ventilator and all 
the equipment” (implementation leader, Xapala). These 
strategies motivated stakeholders to learn about PEWS 
benefits, with additional strategies needed to move stake-
holders beyond contemplation: “Even though there were 
people unconvinced, the hospital's directors gave the order 
to start with this, and [clinical staff] had to do it. But as time 
passed, I think [clinical staff] convinced themselves” (imple-
mentation leader, SLP).

Implementation leaders showed examples of PEWS' 
feasibility at other, similar hospitals to move stakehold-
ers from contemplation to preparation: “I learned a lit-
tle bit about the experience in the Dominican Republic, 
Honduras… how had they tropicalized PEWS for them [for 
the Caribbean and Latin American tropics]. That was a 
point of reference for us to take it to our hospital” (nurse 
director, San Salvador).

Implementation leaders demonstrated PEWS' fea-
sibility specifically in the local hospital setting, and as 

stakeholders learned how to use PEWS, stakeholders 
moved from preparation to adoption: “The pilot showed 
that PEWS worked, and this maybe opened the doors to 
create the conditions to run it as a quality project from the 
hospital” (physician director, San Salvador). Additional 
environmental planning provided physical resources nec-
essary to use PEWS: “When we had all the material, the 
boards updated… the first thing [physicians] do is check 
the sheet and see if someone has a red or yellow [elevated] 
PEWS, so they can start to work on that patient” (nurse di-
rector, Lima).

To move stakeholders from adoption to maintenance, 
implementation leaders encouraged stakeholders to feel 
pride as leaders in the program: “When [clinical staff] 
talk about PEWS, you can see their enthusiasm about the 
project. They own the project, and I think that was essen-
tial. Because the director can be excited, but if the people 
in charge of applying it are not involved and convinced, it 
would be more difficult” (nurse director, San Salvador).

T A B L E  1  Stakeholders in each stage of change.

Stage of change Transtheoretical model13 Identified themes Example

Precontemplation People present as resistant and 
do not intend to change in the 
foreseeable future.

Stakeholders are resistant 
towards using PEWS.

“At the beginning, some nurses even 
denied doing [PEWS]. I mean they 
would fill in the whole nursing sheet 
except the added part [for PEWS]” 
(implementation leader, SLP)

Contemplation People present as ambivalent and 
intend to change in the next 
6 months.

Stakeholders are ambivalent 
towards using PEWS.

“We always think, here comes a new 
program. We need to work more, 
organize, support. Sometimes there are 
programs with very short goals and at 
the first moment, there's some kind of 
apathy. There's a new program, we'll 
see” (nurse director, Xapala)

Preparation People have a plan of action 
and intend to change in the 
immediate future.

Stakeholders demonstrate 
interest in using PEWS.

“The more we knew about PEWS, the more 
interested we felt about the project. 
And we said, yes, we can apply PEWS” 
(implementation leader, Cuenca)

Adoption People have made specific 
behavioral modifications within 
the past 6 months.

Stakeholders take action 
to use PEWS or support 
policies to implement 
PEWS.

“The hospital has accepted PEWS as part of 
the staff's work. So, [hospital directors] 
give us the sheets. They open the doors 
for the training. They include us in 
their training session of their projects 
and programs, even in the medical part, 
with the residents, the new nurses” 
(implementation leader, Lima)

Maintenance People do not use change 
processes as often and become 
increasingly confident in 
maintaining their behavior 
change.

Stakeholders independently 
use PEWS and actively 
promote the use of 
PEWS.

“I think it's excellent. It's a scale that is 
applied to all oncology patients. We 
do not need to insist or remember. No, 
it's something that is done in a natural 
way, all the staff” (quality director, San 
Salvador)

Abbreviations: PEWS, Pediatric Early Warning System; SLP, San Luis Potosi.
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T A B L E  2  Identified strategies mapped to stage of change.

Stage of change

Strategy to 
promote 
movement to 
the next stage 
of change Example

Precontemplation Training “[Nurses] used to say no, I have work to do. I do not have time; but with training, they realized their work 
was going to be better, it was going to be optimal” (human resource administrator, Cuenca)

Incentives “[Nurses] would say no, that [training] time must be paid. So, we would arrange the training sessions on 
working hours in order to do it” (implementation leader, San Salvador)

Participation “[Some nurses] have kind of resistance to technology… Include them in the construction of the program 
from the beginning so they do not feel it like an imposition but as part of the nature of the job they are 
doing” (foundation administrator, San Salvador)

Evidence “ICU doctors were not too open about [PEWS] at the beginning, but as they are seeing results, they are 
getting more involved” (nurse director, Lima)

Persuasion “[The pilot] made us understand that [PEWS] was nothing more than systematizing information that we 
were already taking from the patients. [This] was something important for the nurses to realize that 
it was not to increase the workload but simply to organize what we were doing” (physician director, 
Lima)

Modeling “I think [Physician] helped a lot because she convinced the residents that this was something good and 
from there, we saw a change in [residents'] attitude and willingness to use the scale” (implementation 
leader, SLP)

Mandates “We had a few nurses reluctant to do the rating and use the scale. So, obviously that changed with the 
intervention of the [nursing director]. There was some movement in the staff” (implementation 
leader, Lima)

Contemplation Training “We take vital signs one time during the day and two times during the night. So, make the staff 
understand that they need to take vital signs more frequently for children depending on their category 
in the scale” (implementation leader, San Salvador)

Incentives “To get more people to train… I think it's always important the thinking of they are offering me a course, 
I'm going somewhere else, I will meet new colleagues, and that generates interest” (implementation 
leader, Xapala)

Participation “[Pediatric staff] all know the project, they all participate in the project, all of them has developed the 
project. So I think that was a great strategy, not to include just a few people, but the entire department 
of pediatrics” (research director, Cuenca)

Evidence “We showed [hospital directors] the results [PEWS] had in other places. So, I think [hospital directors] 
got convinced in that moment, and they supported us… We wanted to replicate it in the hospital” 
(implementation leader, Xapala)

Persuasion “So, when [implementation leaders] proposed [PEWS], the hospital in general agreed. Low costs… a 
better life for the patients” (implementation leader, Cuenca)

Preparation Training “It's very important that we know [PEWS] because when they deliver the patient transferred from 
another service, they say we transfer him here because of this diagnosis and also, he's got a PEWS 
scale of this punctuation. At the moment they mention the punctuation, we already know that he's 
a patient that started to deteriorate and requires a more specialized attention to prevent the worst 
situation” (nurse director, SLP)

Participation “In general, the staff understood what PEWS was and tried to adapt to the format… We did make 
modifications and based on that pilot, the implementation was easier” (quality director, Xapala)

Evidence “We have patients that stay only a few days at the hospital, less patients at ICU, etc. So, [clinical staff] see 
results, they see less work for them” (data manager, Xapala)

Persuasion “[Nurses] just had to organize what they were doing, and that's what they were told at the training. You 
do this already but now you are going to organize it and register it, nothing else. That's what made it 
easier” (data manager, Xapala)

Environmental 
planning

“We keep a sheet for vital functions, and the nurses would fill in [that] sheet and the PEWS form. So, we 
talked to the hospital to merge the two sheets to not work double… This made the staff feel better” 
(implementation leader, Lima)
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3.2 | Strategies across COM- B factors

Participants from all centers described a need to holisti-
cally address all factors affecting stakeholders' decision to 

adopt PEWS: “We realized that in some people, the training 
gave knowledge, but there was no attitude to do it… They 
had the knowledge; they knew [PEWS] was good, but they 
simply didn't have the desire to do it” (implementation 

F I G U R E  1  Identified strategies mapped to stage of change. This figure describes the strategies that implementation leaders used 
to promote stakeholders' movement through the stages of precontemplation, contemplation, preparation, adoption, and maintenance. 
Stakeholders had distinct concerns in each stage. To move stakeholders from one stage to the next, implementation leaders used different 
collections of strategies that addressed concerns unique to each stage. Some strategies answered questions about the use of PEWS for 
stakeholders in every stage, while other strategies addressed stakeholder concerns relevant to only a few stages. PEWS, Pediatric Early 
Warning System.

Stage of change

Strategy to 
promote 
movement to 
the next stage 
of change Example

Adoption Incentives “At the end, PEWS became a pride for the institution because we are [recognized as] a center of 
excellence… This has a repercussion in people wanting to be part of the project” (physician director, 
Lima)

Participation “I think now [nurses] come voluntarily, with better mood, because they feel they are part of the results 
and the progress. It's not like [nurses] used to do it before [when] they felt an obligation to assist to the 
classes… Now, I see they are motivated” (implementation leader, Cuenca)

Evidence “After the results, [hospital directors] say it's a good project that has to continue and keep its 
sustainability” (nurse director, Cuenca)

Environmental 
planning

“[PEWS] works wonderfully. If you want to know the condition of a patient, you just go to the [PEWS] 
database and you can see all the ratings given by the nurse” (data director, San Salvador)

Abbreviations: ICU, intensive care unit; PEWS, Pediatric Early Warning System; SLP, San Luis Potosi.

T A B L E  2  (Continued)
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leader, Lima). Collectively, the identified strategies ad-
dressed every COM- B factor by providing the knowledge 
(capability), resources (opportunity), and desire (motiva-
tion) to use PEWS (Table 3).

3.2.1 | Training

Implementation leaders from all centers provided clini-
cal staff with relevant knowledge and skills needed to 
use PEWS: “It was useful [that hospital staff] all attended 
the first training. That was the way to let them know what 
PEWS was, and that made them want to participate in the 
project” (implementation leader, Cuenca). Clinical staff 
practiced using PEWS during training sessions and devel-
oped further confidence: “When [nurses] took the [PEWS] 
sheet into practice, they started to realize how easy and fea-
sible [it] was to apply it; but I think at the beginning, as in 
every project, the fear of the unknown is what created more 
resistance” (nurse director, San Salvador).

3.2.2 | Incentives

At all centers, implementation leaders motivated clini-
cal staff with recognition and praise for exceptional ef-
fort in consistently and accurately applying PEWS. One 
low- barrier center provided academic credit to recognize 
participation in PEWS training: “[Training certificates] 
were [accredited] by the university. Nurses and residents 
didn't feel [training] as a burden to assist. At the same time, 
they had a guaranteed academic reward that they could 
use in their curriculum [vitae]” (implementation leader, 
Cuenca). Incentives associated with PEWS use, like eval-
uation scores, created immediate motivation: “From the 
moment [clinical staff] start working here, they start with 
training and evaluations. I think a training gives results, 
and [clinical staff] are more motivated with the training 
when they know an evaluation is coming” (implementation 
leader, Cuenca).

3.2.3 | Participation

Implementation leaders from all centers encouraged staff 
participation, including providing feedback on PEWS. 
This empowered stakeholders to directly contribute to im-
proving the program: “It's been a participation process with 
the colleagues regarding the modifications we've done so the 
[PEWS] sheet and the interpretation of [PEWS] wouldn't 
be too difficult” (implementation leader, San Salvador). 
Participants from all centers emphasized the need to pre-
sent PEWS as a multidisciplinary, rather than a personal, 

project: “This is so important that [PEWS] is not just a 
thesis' interest… It's easier if I'm going to do work that will 
improve the attention to patients [rather] than taking vital 
signs, doing an evaluation because someone wants to pub-
lish a paper” (physician director, SLP).

3.2.4 | Evidence

Implementation leaders frequently shared data and clini-
cal observations that demonstrated PEWS effectiveness. 
This evidence increased knowledge and influenced stake-
holders' perceptions about PEWS' utility, motivating them 
to continue using PEWS to improve patient care: “To see 
that the children [went] to the ICU earlier… so a child has 
less complications. That is an important reinforcement for 
all of us, because there we can see the value of the scale” 
(physician director, Cuenca).

3.2.5 | Persuasion

Implementation leaders from all centers emphasized 
PEWS benefits directly related to stakeholders' individ-
ual interests: “[We are] looking for a way to save money 
for the hospital. Actually, we sold the idea from that ar-
gument… The savings we make [by] preventing a child 
from going to the ICU, and with that money, [we can] buy 
treatment for three children” (implementation leader, 
San Salvador).

3.2.6 | Modeling

Implementation leaders and “champions”, peers who en-
thusiastically supported PEWS, served as role- models: “[A 
nurse] got very involved, she was a regular nurse just like 
the rest… They saw this person that played a key role for the 
collaboration of all nurses” (physician director, Cuenca). 
Champions with a similar professional background mod-
eled PEWS' feasibility: “We did have reluctance at the be-
ginning… But after we started [PEWS] only on the morning 
shift, [the other shifts] got interested and finally we now 
apply [PEWS] on all shifts” (nurse director, SLP).

3.2.7 | Environmental planning

Hospital policies structurally integrated PEWS into the 
physical work environment. For example, all centers cre-
ated a PEWS display board that centralized patient clini-
cal data: “[The board] is a very useful tool because I didn't 
have to visit each of the patients. I would go to the board and 
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knew the clinical state of every patient or who required more 
attention” (implementation leader, Xapala).

3.2.8 | Mandates

Hospital directors, such as the medical director or nurs-
ing chief, set institutional norms and required clinical 
staff to use PEWS. Hospital directors enforced mandates 
and motivated clinical staff to avoid reprimands: “We had 
some red patients [with high PEWS scores] that even died 
in the service… In those analysis, the chiefs of divisions are 
involved. They are the bosses of those residents. Well, they 
started to scold them, and this is why [residents] are now 
interested” (nurse director, SLP).

3.3 | Strategies across stakeholder types

Table  4 describes how the different responsibilities and 
roles of clinical staff and hospital directors required im-
plementation leaders to tailor specific strategies to stake-
holder type, depending on each individual's specific role 
in PEWS. Some strategies addressed the interests of both 
clinical staff and hospital directors, while other strategies 
targeted interests specific to the role of clinical staff.

Evidence, persuasion, modeling, and mandates tar-
geted both clinical staff and hospital directors. These strat-
egies demonstrated institutional feasibility of PEWS: “We 
got motivated when we heard [PEWS] works in Haiti and 
Cuba. So, we thought if they could, why wouldn't we?” (im-
plementation leader, San Salvador).

Clinical staff focused on the impact of PEWS on their 
daily work: “[A patient] had [an elevated] yellow PEWS 
[score]. He didn't require ICU attention, but everything was 
so well done that the patient recovered. There, [clinical staff] 
realized that [PEWS] is important. [PEWS] will improve the 
attention for the patient and will also help them in their job 
because they will no longer have a patient who is in criti-
cal condition” (implementation leader, Lima). Training, 
incentives, participation, and environmental planning 
specifically targeted clinical staff. PEWS implementation 
required clinical staff training to develop skills and knowl-
edge, and environmental planning to provide physical re-
sources to use PEWS: “[PEWS] is applied by the nurses. 
They had to be trained and learn a new way of taking vital 
signs” (implementation leader, Xapala). Incentives and 
participation recognized and encouraged the active role of 
clinical staff in PEWS: “I think the positive reinforcement 
that nurses get from the nurse leaders [is] that the work is 
well done, that they have a good attitude. That we are a 
team, and we must stay together for the children, like the 

pediatrician with the residents. That big motivation [is] to 
listen to the nurses” (physician director, Cuenca).

3.4 | Strategies across high-  and low- 
barrier centers

High-  and low- barrier centers differed in the amount of 
time required to move from pilot initiation to successful 
implementation. Implementation leaders at high-  and 
low- barrier centers differed in their application of some 
strategies, impacting time required for implementation.

While all low- barrier centers and one high- barrier 
center used incentives, one high- barrier center did not 
describe the use of any incentives. Without use of incen-
tives, one high- barrier center waited on outcomes data to 
motivate staff, thus delaying implementation: “You'll have 
to spend some time to do measurements… I think in this case 
it took the doctor 18 months or 24 months. [The doctor] pres-
ents the results, and that's when everybody is convinced with 
the importance of the implementation” (quality director, 
SLP).

Similarly, PEWS adoption by hospital directors al-
lowed for institutional policies, like mandates, that fa-
cilitated dissemination of PEWS: “Our directors and the 
people chosen to implement the project have credibility, 
leadership… without those, nobody would have paid at-
tention” (data director, San Salvador). Implementation 
leaders from low- barrier centers involved hospital direc-
tors during the pre- implementation planning phase. In 
contrast, high- barrier centers waited longer to involve 
hospital leaders, delaying implementation: “The [nurse 
director] would put barriers. If [the nurse director] was 
doing that, the rest of the nurses would never feel like 
[PEWS] was something that they should do” (physician 
director, SLP). Early engagement of hospital directors in 
the PEWS implementation process allowed for earlier 
use of these effective strategies, thus reducing barriers 
to implementation.

4  |  DISCUSSION

This study identified six interventions and two policies 
used by implementation leaders to successfully guide 
clinical staff and hospital directors through the stages 
of change to promote adoption and maintained use of 
PEWS in resource- limited pediatric oncology centers. 
Collectively, the identified strategies addressed all six 
COM- B factors required for behavior change, support-
ing the relevance of the COM- B model in these settings. 
High-  and low- barrier centers used strategies differently, 
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offering potential explanation for different length of 
time required for implementation. Recognizing differ-
ent stakeholders' priorities and readiness to accept a 
new practice, implementation leaders tailored strategies 
to each stakeholder's stage of change, unmet needs, and 
specific interests.

Stakeholder stage of change, influencing the decision 
to adopt and continue using a new behavior, is import-
ant for successful implementation of any evidence- based 
practice.13 In previous work, an important determinant 
of sustainability and ongoing use of PEWS was hospi-
tal staff 's perceptions of PEWS' relative importance and 
impact in patient care.10,19,20 By using a stages of change 
framework to understand how stakeholders' perceptions 
towards PEWS change, this analysis provides further in-
sight into how stakeholders choose to adopt new clinical 
practices, and how adoption can be promoted through 
targeted strategies. Identified differences between strate-
gies used at low-  and high- barrier centers suggests timing 
of stakeholder engagement influences implementation 
time, an outcome particularly relevant to resource- limited 
settings where longer implementation may require more 
resources and result in premature implementation aban-
donment.21 Based on these findings, we recommend early 
engagement of hospital directors during planning of any 
program to implement a new clinical practice. Similarly, 
incentives and mandates can effectively overcome initial 
staff resistance to change, promoting early adoption. We 
also recommend active application of strategies informed 
by behavior change theory to facilitate implementation in 
resource- limited hospitals, where challenges with imple-
mentation may perpetuate health disparities by delaying 
uptake of effective clinical practices.22 Implementation 
strategies that utilize behavior change theory are less 
frequently applied to plan implementation in these set-
tings.22,23 By leveraging behavior change theory to identify 
strategies for adoption, this study demonstrates how such 
work can be used to promote equitable implementation of 
effective clinical practices across variable resource- levels.

4.1 | Limitations

This study has several limitations. The study only in-
cluded centers that completed PEWS implementation as 
all Proyecto EVAT centers which started eventually suc-
cessfully implemented PEWS.24 Thus, these findings have 
limited generalizability to other evidence- based practices 
that may have poor uptake or more frequent implementa-
tion failure. It is likely, however, that other factors, such 
as public health crises, political unrest, and resource chal-
lenges, rather than stakeholder buy- in, are more relevant 
to these early implementation challenges.24 This study's 

focus on stakeholder stage of change is most relevant to 
hospitals actively planning and implementing new inter-
ventions. This study also focused on pediatric oncology 
centers implementing one evidence- based practice; thus, 
our findings may not be generalizable to centers imple-
menting interventions for other populations. However, 
this study integrated multiple behavior- change theo-
ries with empiric evidence about implementation, thus 
strengthening our findings' validity to understand and 
contextualize participants' experiences. This study pro-
vides insight into strategies to move stakeholders from the 
precontemplation to maintenance stage for clinical prac-
tices in resource- limited hospitals.

4.2 | Conclusions

In this multicenter, multinational analysis, we identified 
strategies used by implementation leaders to promote 
stakeholder movement from resistance to adoption and 
enthusiastic, maintained use of PEWS. These findings can 
guide practitioners and researchers implementing PEWS 
or other evidence- based practices in hospitals of variable 
resource- levels, ultimately promoting equity in childhood 
cancer outcomes globally.
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