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Abstract 

Background: Patient-reported outcome measures (PROMs) play an important role in promoting and supporting 
patient and family-centered care. Implementing interventions like PROMs in routine clinical care require key stake-
holders to change their behavior. The aim of this study was to utilize the Theoretical Domains Framework (TDF) to 
identify barriers and enablers to the implementation of PROMs in pediatric outpatient asthma clinics from healthcare 
providers’ perspective.

Methods: This TDF-guided qualitative descriptive study is part of a larger multi-phase project to develop the Kid-
sPRO program, an electronic platform to administer, collect, and use PROMs in pediatrics. Semi-structured qualitative 
interviews were conducted with 17 participants, which included pediatricians, nurses, allied health professionals and 
administrative staff from outpatient asthma clinics. All the interviews were transcribed, deductively coded, inductively 
grouped in themes, and categorized into barriers and enablers.

Results: We identified 33 themes within 14 TDF domains, which were further categorized and tabulated into 16 bar-
riers and 17 enablers to implementing PROMs in asthma clinics. Barriers to behavioral change were attributed to per-
sonal, clinical, non-clinical, and other system-level factors; they ranged from limited awareness of PROMs to language 
barriers and patient’s complex family background. Enablers ranged from a personal commitment to providing patient 
and family-centered care to administering PROMs electronically.

Conclusion: This implementation of science-based systematic inquiry captured the complexity of PROMs implemen-
tation in pediatric outpatient clinical care for asthma. Considering the consistency in barriers and enablers to imple-
menting PROMs across patient populations and care settings, many findings of this study will be directly applicable to 
other pediatric healthcare settings.

Keywords: Patient-reported outcome measures (PROMs), Asthma, Pediatrics, Theoretical domains framework, 
Qualitative study
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Introduction
The Patient- and family-centered care (PFCC) model 
is an emerging approach to planning, delivering, and 
evaluating healthcare, grounded in mutually beneficial 
partnerships among health care providers, patients, and 
families [1]. PFCC aims to incorporate and improve all 
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child health and well-being dimensions by engaging indi-
vidual patients and their family caregivers in co-design-
ing care [1, 2]. To deliver, improve and sustain PFCC, it is 
crucial to empower children, families, and communities 
to identify their self-reported outcomes and experiences 
with the care received [3]. Patient-reported outcome 
measures (PROMs) play an important role in promoting 
and supporting PFCC [4, 5].

PROMs are standardized validated questionnaires that 
capture important aspects of patients’ symptoms, treat-
ment effects, psychological and social impacts, and over-
all health-related quality of life (HRQOL) [6, 7]. Using 
PROMs in routine pediatric clinical care: (i) promotes 
communication between patients, families, and health-
care providers; (ii) improves PFCC outcomes while main-
taining low health services utilization; (iii) advances the 
overall health of the patient; and (iv) enriches healthcare 
quality [5, 8]. However, within pediatric settings, the use 
of PROMs still lags behind.

Asthma, which is characterized by chronic airway 
inflammation, is the most common chronic condition in 
paediatrics [9]. Clinical care for asthma includes routine 
outpatient clinical appointments to ensure trigger avoid-
ance, education, regular follow-up, and an action plan 
that relies on symptom management [10]. Also, asthma 
impacts quality of life, making it the leading cause of 
school absenteeism among children [11]. Asthma often 
requires complex care plans and is a leading cause of 
hospitalization among the pediatric population [10, 11]. 
A recent systematic review revealed that using PROMs 
in routine clinical pediatric care promotes communica-
tion between patients, families, and clinicians, improves 
person-centered outcomes while maintaining low health 
services utilization, and enhances the patient experience 
[12, 13]. Thus, implementing PROMs in routine asthma 
care can facilitate the clinical management of complex 
chronic clinical care and improve patient quality care 
outcomes.

As with any intervention, the implementation of 
PROMs in routine clinical care requires key stakehold-
ers to change their behavior. Therefore, it is important 
to understand barriers and enablers to changing those 
behaviours. Theoretically directed research is essential 
to systematically understand how, why, and under what 
conditions implementation science techniques facilitate 
successful implementation of PROMs [14]. However, the 
use of a robust systematic implementation science-based 
approach to understanding barriers and enablers in 
implementing PROMs in pediatric clinical asthma care is 
scarce. Theoretical Domains Framework (TDF) is one of 
the frameworks developed for implementation research 
to identify influences on health professional behavior 
related to executing evidence-based recommendations 

such as PROMs [15, 16]. Thus, our study aims to address 
this research gap by using TDF to understand barriers 
and enablers to the implementation of PROMs in pediat-
rics from a healthcare providers’ perspective.

Methods
This qualitative study is part of a larger multi-phase pro-
ject, the KidsPRO program, which is an electronic plat-
form to administer, collect, and graphically represent 
PROMs data to be shared with patients, their family 
caregivers, and clinicians supporting the implementa-
tion of PROMs in pediatric clinical care [17]. The Con-
joint Health Research Ethics Board at the University of 
Calgary approved this study (REB18-0564). Additionally, 
administrative approval for this project was obtained 
from Alberta Health Services (AHS).

Study design
TDF guided this qualitative descriptive study design. The 
progression from theory-based investigation to interven-
tion design provides a theoretical basis to understanding 
potential barriers for the slow uptake of evidence into 
practice, and the enablers that may influence the phe-
nomenon [18]. TDF consists of 84 component constructs 
refined into 14 theoretical domains (Table 3) [15, 16]. It 
helps to describe the empirical phenomenon (implemen-
tation of PROMs) by fitting them into a set of categories.

Study site and recruitment
The study sites included outpatient asthma clinics at the 
Alberta Children’s Hospital (ACH) and Calgary’s urban 
asthma community clinics. ACH is a teaching hospital 
affiliated with the University of Calgary and is one of the 
largest tertiary level pediatric hospitals in Canada. The 
ACH outpatient clinic provides care for approximately 
30 patients per week and similar average numbers at the 
community clinics. The clinician team comprises of eight 
respirologists, 11 pediatricians, 16 nurses and educators, 
and 12 allied health professionals (two social workers, 
one clinical psychologist, and nine technicians from the 
pulmonary function test laboratory).

We used a stratified purposive sampling strategy to 
recruit a diverse sample of clinicians from the ACH 
outpatient asthma and community clinics. Our sample 
included general pediatricians, pediatric respirologists, 
nurses, allied health providers, and clinic staff. The diver-
sity among participants helped us understand perceived 
barriers and enablers to implementing PROMs in pedi-
atric asthma clinical care. Potential participants were 
identified by leaders of the ACH asthma clinic, and sub-
sequently directly approached via email by the research 
team.
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Materials and data collection
The interview guide was developed based on TDF and 
included between two and four questions for each 
of the 14 domains of the TDF (see  Additional file  1: 
Appendix I). Before each interview, the interviewer 
provided more information about the PROMs by shar-
ing the Pediatric Quality of Life Inventory™ (PedsQL™) 
[19] Version 4.0 Generic Core Scales and PedsQL™ 
Asthma Specific Module, and explained details of the 
KidsPRO program [17]. PedsQL™ requires about 5 min 
to complete and similar time is required to complete 
its asthma module. More information about PedsQL 
is provided in Table  1.KidsPRO is an ehealth solution 
that supports and facilitates integration of PROMs into 
routine pediatric clinical care. KidsPRO was developed 
as a standalone program with abilities to be incorpo-
rated into the EMR system. However, at the time of 
this study KidsPRO was not integrated within the local 
EMR system. The KidsPRO application will be available 
to patients and family caregivers on mobile devices, 
tablets, and desktop computers, which enables patients 
and families to complete self-reported measures from 
home prior to visiting the clinics. KidsPRO generates 
results that are graphically presented and available to 
patients, family caregivers and their providers at the 
time of their clinic consultation.

As our data collection efforts were impacted by the 
Covid-19 pandemic, a mix of in-person and virtual 
interview meetings were conducted by a single inter-
viewer (SB). Interviews ranged between 26 and 55 min 
in length. All the interviews were audio-recorded and 
transcribed verbatim.

Data analysis
All the transcribed transcripts were imported into NVivo 
12 [20] to code, organize, and manage the data. Before 
analyzing all the data, two randomly selected transcripts 
were coded independently by three reviewers of the 
research team (SB, SR, MZ) to develop a codebook.Con-
sensus on the codebook was reached through discussion. 
Later, a single reviewer (SB) coded all the remaining tran-
scripts using this codebook.

Data were analyzed in three consecutive steps: (i) a 
directed content analysis approach [21] was used to sys-
tematically code and categorize similar statements in 
each of the 14 domains. If any statements were relevant 
to more than one domain, then they were cross-indexed 
to multiple domains; (ii) an inductive approach was 
applied to combine similar statements into themes within 
the 14 TDF domains; and (iii) themes were further cat-
egorized and tabulated into barriers and enablers. Quo-
tations illustrating core statements were used to support 
barriers, enablers, or major theme(s) in each domain.

Results
We interviewed 17 clinicians and administrators, includ-
ing four working at the community outpatient clinics and 
13 working at the ACH outpatient asthma clinics, which 
comprised half of the full-time staff at the asthma clin-
ics (Table 2). After 15 interviews, we had already reached 
thematic saturation, however, we still interviewed two 
more clinicians who agreed to participate.

All the interview transcripts were deductively coded, 
inductively grouped into themes, and categorized into 
barriers and enablers (Table 3). Table 4 shows the catego-
rization of perceived barriers and enablers.

Table 1 Description of PedsQL™ questionnaires

Measure Description

Pediatric Quality of Life Inventory™

(PedsQL™) 4.0 Generic Measure
A 23-item generic score scale to measure HRQOL in healthy children and 
adolescents and those with acute and chronic health conditions

Consists of four domains:

1. Physical functioning

2. Emotional functioning

3. Social functioning

4. School functioning

Pediatric Quality of Life Inventory™

(PedsQL™) 3.0 Asthma Module
An asthma specific 28 items score scale to complement Generic Core scale

Consists of four domains:

1. Asthma

2. Treatment

3. Worry

4. Communication
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Domain 1: knowledge
Theme: limited awareness
Most participants had not heard of the term “Patient-
reported Outcome Measures”, but they were aware of 
surveys, either created by their own teams or adminis-
tered by their health system. Some of the participants had 
heard of PROMs at academic conferences or through sci-
entific literature and presentations made by our research 
team as part of stakeholder engagement activities.

Domain 2: skills
Theme 1: communication skills
Eleven respondents acknowledged that they already 
had communication skills needed to discuss concerns 
raised by PROMs. However, participants suggested 
the need for additional skills to teach families the pur-
pose of collecting information and understanding the 
PROMs results.

Theme 2: data interpretation skills
Clinicians felt that they would need some training in 
interpreting PROM results, so as to use them accu-
rately and to assist them in making the most appropri-
ate clinical decisions for their patients.

Theme 3: other skills
A few respondents also identified the need to receive 
skills in technology, especially around administering 
PROMs and accessing the results. Moreover, schedul-
ing and time management skills to incorporate PROM 
information within routine clinical workflow were listed 
as possible areas for respondents to receive training.

Domain 3: social/professional role and identity
Theme 1: providing patient and family‑centered care
Participants felt that PROMs would help them with a 
holistic understanding of patients’ and families’ needs, 
including psychosocial aspects impacting their health 
status, which is vital for the comprehensive assessment 
of their patients. Participants also highlighted PROMs’ 
role in patient empowerment, which involves capturing 
patients’ and their family member’s perspectives in a 
standardized manner.

Theme 2: lack of guidelines from professional 
organizations
All participants were asked if they were aware of any 
guidelines or had received training on using PROMs from 
their professional organizations. Although clinicians 
underscored that providing patient and family-centered 
care is encouraged by professional organizations, they 
had not received any formal training and were unaware of 
any practice guidelines on this topic.

Domain 4: beliefs about capabilities
Theme 1: resistance to change the culture
According to participants, successful implementation 
of PROMs in their clinics would also depend on culture 
change at the clinics. However, many participants cau-
tioned about the potential resistance in changing the 
current work cultures and processes.

Theme 2: PROMs as a standardized tool
Participants considered PROMs to be a valuable tool 
in standardizing the care provided by different health-
care providers at the asthma clinics. Yet, it was noted 
that since each healthcare provider has their own way 
of providing care and patients typically see different 
healthcare providers at every visit, it would be challeng-
ing for everyone to use PROMs in the same way.

Theme 3: ease of integrating PROMs
When answering the question regarding ease of inte-
grating PROMs, participants believed that it would be 
easier if the PROMs were administered before patient 
appointments, as this would offer them timely and 
straightforward access to the PROM results.

Table 2 Characteristics of study participants (n = 17)

Characteristics Category Participants (n = 17)

Gender Male 4 (24%)

Female 13 (76%)

Site Alberta Children’s Hospital 
Clinics

13 (76%)

Community Clinics 4 (24%)

Position Administrator 3 (18%)

Hospital pediatrician 4 (24%)

Pediatric respirologist 3 (18%)

Certified Respiratory Educator 3 (18%)

Other allied health profession-
als (Psychologist, social worker, 
and Nurse)

4 (24%)
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Theme 4: confidence in self‑ability
All the interviewed frontline healthcare providers 
exhibited confidence in using PROMs as part of their 
clinical care.

Domain 5: optimism
Theme 1: optimism about the positive impact of PROMs
Participants largely believed that implementing PROMs 
in clinical care would improve patient care. Many par-
ticipants also affirmed that PROMs would not drastically 
change the current practice of providing care, but rather, 
would enhance it. According to one participant, PROMs 
would only add value if an appropriate PROM were used; 
otherwise, it would just be “extra work”.

Domain 6: beliefs about consequences
Theme 1: PROMs for delivering comprehensive healthcare
When asked about the benefits of using PROMs in clini-
cal care, participants suggested that using PROMs would 
help them understand the overall impact of the clinical 
condition on the patient and provide comprehensive care 
aligned with patients’ goals.

Theme 2: optimizing healthcare delivery
Clinicians felt that using PROMs would optimize 
healthcare delivery by helping patients and families 
pre-think their expectations for their appointments, as 
well as aid clinicians in better planning appointments 
based on the issues raised through PROMs. Addition-
ally, PROMs were considered a useful tool in collecting 
standardized information from patients and families 
to ensure that clinicians could compare the aggregated 
results between the clinics and improve care delivery, 
especially for those with higher identified needs.

Theme 3: benefits of using PROMs outweighs the harms
When asked about whether the benefits of implement-
ing PROMs outweigh the harms or vice versa, all the 
participants unanimously agreed that the benefits 
would outweigh the harms.

Theme 4: lack of clear processes and strategies
Participants pointed out that PROMs would help them 
recognize their patients’ psychosocial concerns, but 
they might feel helpless without clear strategies to deal 
with those concerns. Therefore, having clear guidelines 
and standard processes was considered necessary.

Theme 5: potential negative consequences
Participants pointed out several potential negative conse-
quences of using PROMs, which included spending more 
time and energy on issues not directly related to their 
asthma, disrupting clinics’ workflow, burdening families 
having children with chronic conditions, teens providing 
false information if their parents could access their psy-
chosocial domain PROM scores, and patients and fami-
lies inflating PROM scores if they were perceived as exam 
scores.

Domain 7: reinforcement
Theme 1: incentives
The personal incentive to implement PROMs in asthma 
clinics listed by participants included a better under-
standing of their patients’ and families’ needs, providing 
the best possible care for their patients, increasing pro-
fessional satisfaction, making their jobs easier by activat-
ing patients, and increasing their efficiency.

Theme 2: mixed perceptions with time
Participants expressed different opinions about the 
impact of using PROMs on the total duration of the 
appointment. Some participants believed that using 
PROMs would unearth more psychosocial concerns, 
which might require additional time to address those 
concerns, increasing appointment times. Other par-
ticipants believed that PROMs would help them pre-
ask some of the questions before the appointment, so 
that communication could then directly focus on the 
major issues raised by patients through PROMs. Lastly, 
some participants felt that appointment time would be 
unchanged because the time required to address addi-
tional concerns would be balanced by eliminating some 
generic questions usually asked during the appointment.

Theme 3: motivation for clinicians
Non-physician participants emphasized the importance 
of buy-in from physicians as one of the most critical 
factors in the successful implementation of PROMs in 
asthma clinics. When asked about ways to increase buy-
in from physicians, participants emphasized the impor-
tance of demonstrating the impact and efficiency of 
PROMs implementation on various outcomes.

Theme 4: motivation for patients and families
Participants advised that the questionnaires should be 
short and not create an additional burden on patients and 
their families. In addition to clinicians, patient and their 
families should also be motivated to complete PROMs; 
without their buy-in, it would not be possible to imple-
ment PROMs in asthma clinics.
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Domain 8: intentions
Theme 1: high importance
Participants were asked to rate the importance of imple-
menting PROMs in routine asthma clinical care on a 
scale of one to ten, where one represented ‘least’ and 
ten represented ‘very important’. Eight was the median 
score given by participants. Higher scores on this ques-
tion showed the perceived importance of implement-
ing PROMs in asthma clinics. Reasons for giving higher 
scores included the importance of PROMs for patients, 
getting more information about patients, and curiosity to 
try a new intervention. Lower scores were mainly associ-
ated with skepticism due to participants’ lack of experi-
ence using PROMs.

Domain 9: goals
Theme 1: compatibility
Fourteen participants felt that the implementation of 
PROMs in asthma clinics would be highly compatible 
because the questions asked in PROMs would comple-
ment their current history. Additionally, the electronic 
administration of PROMs was seen as compatible with 
the incoming province-wide implementation of a new 
electronic medical record (EMR) system. Still, one par-
ticipant pointed out that its compatibility would rely on 
ironing out the logistics of administering, collecting, and 
sharing the results through the EMR. Another partici-
pant raised the worry that PROMs might be incompat-
ible with the current clinical workflow since, currently, 
they barely get through the main complaint in 30  min 
appointments.

Domain 10: memory, attention and decision 
processes
Theme 1: language barriers
Nine participants mentioned that language barriers 
would create challenges to incorporating PROMs in clini-
cal care. The reading skills of the non English-speaking 
population could create a language barrier. Several sug-
gestions to mitigate this situation were offered, such as 
translating the questionnaire in multiple languages and 
including the help of language support systems (e.g., 
interpreters and language line) through AHS.

Theme 2: technological barriers
The lack of reliable access to technology was considered 
an important barrier for lower socioeconomic status 
families. Moreover, digital illiteracy was also considered 
a concern for patients and their families who may be una-
ble to complete electronically administered PROMs from 
home or at the clinics prior to their appointments.

Theme 3: complex family background
Participants also highlighted that patients’ complex fam-
ily background such as,living in different households, 
large families with multiple caregivers, or those experi-
encing parental conflicts would hamper use of PROMs 
among these patients. Patients coming with complicated 
family backgrounds may have substantial psychological 
concerns beyond asthma, making it challenging to use 
PROMs for such patients.

Domain 11: environmental context and resources
Theme 1: challenges of working within the larger system
Participants pointed out that asthma clinics work in a 
larger provincial healthcare system, so although their 
clinics might be keen on implementing PROMs in rou-
tine clinical care, the lack of other supporting systems, 
such as integration within the EMR system, would chal-
lenge their implementation.

Theme 1: acuity of the patient
Participants highlighted that if the patient needed acute 
care, asking them to complete PROMs or even discussing 
the PROM results would not be possible.

Theme 2: disruption to clinical workflow
If using PROMs would lead to workflow disruption or 
compete with clinicians’ ability to use biological or pul-
monary test results, then they would not prioritize the 
use of PROMs.

Domain 12: social influences
Theme 1: influence of leaders and team members
Fifteen participants from ACH asthma clinics denied dis-
cussing the use of PROMs in clinical care with their col-
leagues. However, those from community clinics reported 
having discussed it with their colleagues, and mentioned 
that their discussion was very positive towards using 
PROMs. Participants listed many stakeholders who 
would influence their decision to use PROMs in clinical 
care, with clinical leads and managers being considered 
the most influential. Moreover, pediatricians were also 
listed as influential for other team members.

Theme 2: patient and families’ emotions
Patients and their family caregivers’ emotions also car-
ried a significant influence on healthcare providers’ deci-
sions to use PROMs in asthma clinics. Patients and their 
family members need to complete PROMs, so implemen-
tation of PROMs was not considered feasible without 
their engagement.
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Domain 13: emotion
Theme 1: excitement
Participants exhibited a mix of emotions towards using 
PROMs as part of their clinical care. While some par-
ticipants showed excitement mainly because of PROMs’ 
ability to provide patient and family-centered care, oth-
ers remained emotionally neutral towards the prospect 
of using PROMs. Two participants raised some cautions, 
such as the potential of increasing workload and poten-
tially uncovering more psychosocial determinants of 
health, for which they might not be prepared to manage.

Domain 14: behavioural regulation
Theme 1: electronic PROMs
While answering this final question, several participants 
reiterated the advantages of electronic PROMs and sug-
gested keeping them online. Participants also suggested 
that user testing of the electronic platform with patients 
and families to ensure its acceptability and simplicity 
in receiving and filling PROMs would be important for 
patients’ and families.

Theme 2: engagement with stakeholders at the asthma 
clinic
Implementation of an intervention like PROMs in clini-
cal care warrants the involvement of many stakeholders 
across many divisions in the hospital, so it was suggested 
to engage the right people at the right time and the right 
place. Sharing scientific literature and anecdotal stories 
from patients showing the real-world impact of using 
PROMs on their health would help in increasing buy-in 
from clinicians.

Barriers and enablers to implementation of PROMs
Based on the interviews, we identified 33 Themes within 
14 TDF domains, as shown in Table  3 with supporting 
participant quotes. We further categorized and tabulated 
these themes into 16 barriers and 17 enablers to imple-
menting PROMs in asthma clinics, as listed in Table 4.

Discussion
Patient-reported Outcome Measures are increasingly 
being used in pediatric clinical care due to their abil-
ity to capture the patient “voice”, empower patients and 

Table 4 Barriers and enablers to implementation of PROMs in pediatric outpatient asthma clinics

Domain Barrier Enabler

Knowledge Limited awareness

Skills Data interpretation skills Communication skills

Social/professional role and identity Lack of guidelines from professional organizations Willingness to Provide patient and family-centered 
care

Beliefs about capabilities Resistance to change culture As a standardization tool
Ease of integrating PROMs
Confidence in self-ability

Optimism Optimism about positive impact of PROMs

Beliefs about consequences Lack of clear processes and strategies
Potential negative consequences

To deliver comprehensive healthcare
To optimize healthcare delivery
Benefits of using PROMs outweighs harms

Reinforcement Perceptions with time (increases appointment 
time)
Specific motivations for clinicians
Specific motivations for patients and families

Perceptions with time (decreases appointment time)
Incentives

Intentions High importance

Goals Compatibility

Memory, attention and decision processes Language barriers
Technological barriers
Complex family background

Environmental context and resources Challenges of working within larger system
Acuity of the patient
Disruption to clinical workflow

Social influences Patient and families’ emotions Influence of leaders and team members

Emotion Excitement among healthcare providers

Behavioural regulation ElectronicPROMs
Engagement with stakeholders at the asthma clinic
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families, and facilitate delivery of PFCC [8, 22]. How-
ever, there are myriad of challenges associated with their 
implementation in routine clinical care. We utilized TDF 
to systematically explore barriers and enablers to imple-
menting PROMs in routine pediatric asthma care. TDF 
was chosen for this study because it provides a robust 
theoretical and comprehensive lens to view the cognitive, 
affective, social, and environmental influences on behav-
ior and covers most of the potential reasons for imple-
mentation problems [23].

Seventeen barriers to behavioral change identified in 
our study were attributed to personal, clinical, non-clin-
ical, and other system-level factors. The barriers such as 
limited awareness of PROMs and the need for PROMs 
data interpretation skills underline the role of healthcare 
systems, educational institutions, and professional organ-
izations to create awareness about the use of PROMs 
and advance the skills required for frontline clinicians to 
implement PROMs in clinical care. Outside the clinical 
environment, language and technological barriers, and 
patient and family issues were associated with economic, 
social, and cultural aspects. The motivations for using 
PROMs might differ for clinicians and patients and their 
families, so non-alignment of their motivations could 
create barriers to implementing PROMs. Similarly, the 
emotional state of patients and families could deter them 
from completing PROMs and act as one of the barriers.

Among the 17 enablers, clinicians’ commitment to 
providing patient and family-centered care, excitement, 
high importance, and optimism about using PROMs to 
provide comprehensive healthcare was identified as a 
major enabler. Compatibility of using electronic PROMs 
with current practice, competency in communication 
around psychosocial questions, confidence in self-abili-
ties, demonstrate feasibility of implementing PROMs in 
asthma clinics. Moreover, the perception of PROMs as 
tools to standardize care across asthma clinics and opti-
mize healthcare delivery underlines the additional uses of 
PROMs in asthma clinics. Lastly, our team’s engagement 
with the senior leadership and all the staff at the asthma 
clinics was considered a major enabler.

AHS is currently rolling out a province wide EMR 
system. Therefore, the findings of this study will facili-
tate the integration of PROMs within this EMR system 
or through the KidsPRO program. Although mitigation 
of barriers related to clinical workflow, organizational 
culture and would warrant system-level changes, barri-
ers such as the need for skills (data interpretation, etc.) 
identified by clinicians, would be utilized to develop 
user guides for planning the use of PROMs through the 
KidsPRO program [17]. To mitigate technological bar-
riers, the KidsPRO program will have tablets and sup-
port mechanisms at the clinics for patients to complete 

PROMs at the clinics prior to their appointment [17]. 
Senior leaders and clinical leads will be presented with 
the findings of this study to develop a pan-hospital imple-
mentation and province-wide scale-up of the KidsPRO 
program.

Previous systematic reviews had found that health-
care organizations needed to invest time and resources 
in “designing” the context-specific PROM strategy and 
reported mixed results on the perceived impact of 
using PROMs on the average duration of an appoint-
ment or consultation [12, 24] corroborating with those 
study findings. Therefore, future studies should objec-
tively measure the impact of implementing PROMs on 
the time of appointment. The findings of our study, like 
the need for professional development and training, 
including patient-family education, align with the find-
ings from a study exploring stakeholder perspective on 
clinical implementation of PROMs in pediatric solid 
organ transplantation [25]. Similarly, barriers such as 
lack of organizational support to incorporating PROMs 
into existing workflows has been identified in a previ-
ous study [26]. On the other hand, similarities exist 
between enablers from our study and previous studies. 
For example, compatibility of PROMs implementation 
with clinicians’ values has been identified as a facilita-
tor [27], which this aligns with one of the enablers iden-
tified in our study i.e. willingness to provide patient and 
family-centered care. Some of the barriers and ena-
blers identified in our study might have been health-
care system and local context specific. But according 
to a recently published study, barriers and enablers to 
implementing PROMs are remarkably consistent across 
patient populations and care settings [14]. Therefore, 
many of the findings from our study apply to other 
healthcare settings.

The current Covid-19 pandemic has resulted in school 
closures and social isolations, which have increased psy-
chosocial stress on children and adolescents [28]. Con-
sidering the role of PROMs in capturing the psychosocial 
concerns of patients, health systems around the world 
should expedite the implementation of PROMs in rou-
tine pediatric clinical care.

Strengths and limitations
One of the strengths of our study is the diversity in our 
sample, which included frontline clinicians, allied health 
professionals, and administrators, who provided diverse 
views of the barriers and enablers in asthma clinics. The 
systematic and theoretical domains framework-driven 
approach to identify potential barriers and enablers is 
another key strength of this study. The findings of this 
study must be interpreted with caution, keeping some 
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limitations in mind. For instance, our use of PedsQL™ 
as an example of a typical PROM might have influenced 
some responses, especially around psychosocial ques-
tions. Also, this study was conducted at a single tertiary 
academic hospital and community clinics run by a single 
team, so the results might not be completely transferrable 
to other healthcare settings.

Conclusion
The implementation of PROMs in pediatrics is lagging 
compared to adult populations. This study contributes a 
comprehensive and systematic inquiry of perceived bar-
riers and enablers to the implementation of PROMs in 
routine clinical care to the growing body of scientific lit-
erature on PROMs in pediatrics. Considering the consist-
ency in barriers and enablers to implementing PROMs 
across patient populations and care settings, the findings 
of this study can be translated to other pediatric health-
care settings.
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