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Abstract 

Background: Measurement for improvement is an integral component of quality improvement (QI) trainings and 
demonstrates whether a change resulted in an improvement. Despite its critical role, the development of measure-
ment for improvement skills for QI is relatively under-explored.

Purpose: To explore the training, curricular and contextual factors that influence the development of measurement 
for improvement skills in healthcare professionals.

Methods: This is a retrospective, qualitative, multiple case study design, based on two QI collaboratives. Trainees and 
trainers from these programmes participated in semi-structured interviews. A framework drawing on the Kirkpatrick’s 
evaluation model and the Model for Understanding Success in Quality (MUSIQ) model was developed. The interviews 
were analysed based on a three-step qualitative thematic analysis method.

Results: A total of 21 participants were interviewed (15 trainees and 6 trainers). Six themes emerged in the analysis 
of trainee interviewees: impact of differences in job role and hierarchical levels, narrow conception of QI, knowledge 
disparity between trained and untrained staff, balancing the benefits and burdens of measurement, early adopters 
of QI driving change and supportive and engaged leadership. Themes in trainer perspectives were knowledge and 
understanding of measurement, application of PDSA approach to programme design, balancing consistency with 
adaptation to context, and attributes of sites receptive to change as predictors of development of measurement for 
improvement skills in staff.

Conclusion: Training alone does not determine the development, sustainability and spread of measurement and 
QI skills. Instead, it is influenced by a combination of curricular, training, and contextual support structures. Training 
programmes should be aware of the impact of job role and hierarchy, increased knowledge disparity between trained 
and untrained staff and trainees equating QI to bundle implementation while designing programmes. Similarly, 
organisational support through leaders, encouraging staff who have an interest in measurement and a culture recep-
tive to QI also supports development of measurement skills. The study highlights the need for trainees, trainers, and 
organisations to work together in balancing the benefits and burdens of measurement, leading to sustainable skill 
development in line with international best practices.
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Introduction
Problem formulation
Quality improvement (QI) methods provide a system-
atic approach to health systems for improving the quality 
of care using iterative change, testing and measurement 
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to demonstrate improvement [1]. Measurement for 
improvement is one of the basic building blocks of QI and 
involves conducting repeated tests of change and refining 
the interventions based on data collection and analysis 
[2]. Measurement for improvement demonstrates results 
for the changes being tested so that the interventions 
can be refined over time [3]. Considering its importance, 
healthcare organisations dedicate resources to train 
staff to develop their competencies in implementing QI, 
measuring, managing, leading, and sustaining change [4].

The role of measurement is one of the key elements 
in understanding and improving the quality of care [5]. 
There is also an increasing focus on making the meas-
urement of quality a core part of professional activi-
ties for healthcare staff [6]. However, there is limited 
research specifically investigating the development of 
measurement for improvement skills in healthcare staff. 
There are several gaps in research in relation to educa-
tion and training in QI and measurement for healthcare 
staff along with the application of learning into practice 
by healthcare professionals. While QI programmes may 
lead to improvement in learner knowledge, the impact 
of QI training programmes on clinical outcomes has not 
yet been established [7]. The lack of conclusive evidence 
around success of QI initiatives is also attributed to the 
poor understanding of contextual factors in research as 
sometimes successful QI initiatives may fail to transfer to 
other settings, owing to contextual barriers [8].

Quality measurement is frequently treated as an ancil-
lary matter in healthcare systems’ approach to QI and 
is often included as an additional check [9]. This lack of 
interest in measurement requires further exploration to 
understand the reasons, and to develop evidence-based 
strategies to promote measurement skills at individual, 
organisational and health system levels. A systematic 
review of determinants of developing measurement skills 
in healthcare staff highlighted that it requires a collective 
effort from trainers, trainees, the organisations in which 
the interventions are implemented [10]. Although train-
ing and curriculum are important, measurement skill 
development in staff is influenced by other factors such 
as staff engagement, strategic approach to QI, organi-
sational support, intervention design, communication, 
accountability, leadership support and learning networks 
[10]. This indicates the need to explore the training, cur-
ricular and contextual factors in developing staff meas-
urement skills.

Research aim
There is a need for research to understand the factors that 
influence the development of measurement for improve-
ment skills in healthcare staff so they can become qual-
ity improvers. This research aims to address this gap by 

exploring the training, curricular and contextual factors 
that impact the success of measurement for improvement 
training for healthcare staff based on the perspective of 
trainees and trainers.

Methods
Research approach and reflexivity
This is a retrospective qualitative research based on a 
multiple-case design. The study is positioned as a con-
structivist-pragmatist research paradigm as it attempts 
to make sense of the problem by understanding the con-
text, views of different stakeholders and investigates what 
works and why. The constructivist view states that reality 
of a phenomenon is socially constructed, and individu-
als understand the world in which they live and work by 
assigning subjective meanings to their experiences and 
the researcher relies on participant’s views about the phe-
nomenon being studied [11]. Pragmatism believes there 
are multiple forms of reality and is concerned with the 
investigation of what works, and then developing solu-
tions based on this knowledge [12]. The research question 
therefore presents characteristics of both pragmatism 
and constructivism. The researcher worked closely with 
the National QI team which included some of the study 
participants as well. To counter this risk, the researcher 
employed various reflexive techniques such as maintain-
ing a field journal, questioning assumptions and findings, 
not involving the national team in the data analysis, and 
ensuring that conclusions were drawn from only the data, 
not from conversations outside of the interviews.

Context
The National (QI) Team of the National Health Ser-
vice in Ireland drives the training and capacity build-
ing of QI and measurement for improvement skills of 
healthcare staff. The aim of the National QI Team is to 
promote continuous and meaningful QI in the health 
service by developing partnerships, offering QI consulta-
tions and trainings, and building QI networks. The team 
facilitates national QI collaboratives for multidisciplinary 
teams across the health system, based on international 
best practices. The team has developed a repository of 
resources such as checklists, templates for developing 
charts, measurement plan templates, video resources 
as well as a measurement for improvement curricu-
lum [13]. The curriculum aims to teach staff to identify 
improvement opportunities, choose measures, develop 
a measurement plan, collect, analyse, display and inter-
pret findings and act on those findings [13]. It describes 
four levels of measurement skills, basic understanding 
for all healthcare staff, skills for those who are part of 
improvement teams, improvement team leader skills and 
improvement advisor skills [13].
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The study cases are a Pressure Ulcers to Zero Col-
laborative (PUTZ) and a Clinical Microsystems (MS) 
collaborative. These were modelled on the Institute for 
Healthcare Improvement’s Breakthrough Series col-
laborative approach, which is a short-term learning 
system, lasting between 6 to 15  months, where differ-
ent teams from the health system participate in learn-
ing days on a focused topic for improvement and then 
implement this in their own sites during activity peri-
ods [14]. The PUTZ collaborative started in March 
2017 and its objective was to reduce the number of 
ward-acquired pressure ulcers by 50% in the participat-
ing teams during the six-month collaborative period 
and to sustain these results over a twelve-month period. 
A clinical microsystem is defined as a small group of 
staff who regularly work together to provide care to a 
group of patients [15]. When combined with QI meth-
odology, clinical microsystems allow the staff to work 
on improvement initiatives within their departments 
and patient populations. The MS collaborative began 
in February 2017 with the purpose of enabling frontline 
staff in emergency departments to identify and work 
on improvement initiatives within their departments. 
Multidisciplinary teams from 15 acute hospitals/sites 
participated in the PUTZ collaborative. Emergency 
department teams from ten hospitals/sites participated 
in the MS collaborative.

Sampling strategy
The research used a purposive sampling strategy. The 
office of the National Director for QI acted as a gate 
keeper and contacted the Assistant Directors of Nurs-
ing of sites that participated in the collaboratives. When 
the sites agreed to participate, the contact details of staff 
members were provided to the researcher. Five hospital 
sites were contacted for PUTZ and MS each. For PUTZ, 
three hospitals sites agreed to participate (7 participants) 
while two hospitals sites agreed to participate in MS (8 
participants). All 6 trainers who were contacted agreed to 
participate in the study.

Ethics
The study was deemed low risk as it fulfilled more than 
one criterion for low-risk studies defined by our insti-
tution’s Human Research Ethics Committee. These 
included retrospective, anonymised data collection on 
a non-sensitive topic with non-vulnerable participants 
which was commissioned by the HSE. The study was 
therefore granted exemption from full ethical review (LS-
E-19–108). This low-risk study review outlined detailed 
study procedures and consent process.

Data collection methods
Semi-structured interviews were conducted between 
November 2019 and January 2021. All interviews were 
audio recorded, transcribed, and anonymised and 
informed consent was obtained. Interviews were con-
ducted face to face, over the phone and using an online 
meeting platform.

Unit of study
The unit of study is the individual trainers and trainees. 
A description of roles of trainees and trainers is pre-
sented in Fig. 1.

Data analysis
An evaluation framework was developed for this study 
based on an adaptation of the Kirkpatrick’s evaluation 
model [16] and the Model for Understanding Success 
in Quality (MUSIQ) [17] and this framework informed 
the development of the interview guide. Further details 
on this framework are explained in the protocol paper 
for this work [18]. Data analysis was based on a 3-step 
thematic coding process. First step was initial open 
coding, second step was post coding transitions by 
visually mapping codes and developing categories 
and third step was another phase of coding to iden-
tify dominant codes and emerging themes [19] using 
NVivo software [20].

Trustworthiness
To ensure trustworthiness, both trainer and trainee 
perspectives were included. Lead author conducted the 
coding, and the emerging codes were discussed with 
the other two authors in regular sessions and consen-
sus was reached. One trainee from each case and one 
trainer were contacted via email for member checking 
(n = 3 or 14%) and no additional finding emerged. The 
study is reported using Standards for Reporting Quali-
tative Research (SRQR) guidelines [21]. A portion of 
the data collection was conducted during the COVID-
19 pandemic and interview guides were amended to 
capture participant perceptions about usefulness of the 
training during COVID-19.

Results
Fifteen trainees from 5 hospital sites and all 6 train-
ers involved in the two collaboratives participated 
in the semi-structured interviews (n = 21). The sam-
ple included staff from clinical and non-clinical roles 
including Healthcare Assistants (HCAs), nurses, physi-
otherapy, and Assistant Directors of Nursing (ADON). 
Despite the diverse backgrounds of participants, one 
limitation was that no physician participated in the 
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study and their perspective could not be captured in the 
study. The characteristics of the sample are summarised 
in Table 1. The programmes included more participants 
from the nursing discipline which is also reflected in the 
sample. Overall, all participants expressed satisfaction 
with the structure, content, and delivery of the collabo-
ratives. Results of the thematic analysis are organised as 
trainee perspective and trainer perspective.

Trainee perspective
The analysis of the trainee interviews revealed six com-
mon themes across the two cases: Impact of differences 
in job role and hierarchical levels, narrow conception of 
QI, knowledge disparity between trained and untrained 
staff, balancing the benefits and burdens of measure-
ment, early adopters of QI driving change, and sup-
portive and engaged leadership.

Fig. 1 Defining ‘trainer’ and ‘trainee’ roles. A summary of the roles and responsibilities of trainers and trainees as described by the participants
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Impact of differences in job role and hierarchical levels
Trainee expectations from the programme were influ-
enced by their job role and position in the hierarchy. 
Frontline staff were interested in benefiting clinically 
from the programme while those in other roles such as 
site coordination or practice development, had differ-
ent learning expectations and goals.

“There were two different, two different needs, my 
need necessarily wasn’t the clinical aspect. My 
need was more how do I, how do motivate the 
group, how do I get the group”. (Site Coordinator/
ADON: PUTZ)

Those lower in the hierarchy had less access to QI train-
ing opportunities which impacted their QI knowledge 
levels and limited their opportunities to apply learning in 
future. Sustainability of QI skills was also dependent on 
whether the job role offered opportunities to apply skills. 
Participants also perceived a segregation between clinical 

duties and QI work and believed that managing clinical 
care is staff’s core duty while QI is peripheral.

“From the nursing point, on the wards I suppose it’s 
difficult to get involved with the measurement side of 
things because you are more into the practical side 
and the doing”. (Nurse: PUTZ)

Participants described their peers as only those who 
were in a similar role to theirs and reported only sharing 
knowledge with them. The Healthcare Assistants (HCAs) 
talked about spreading knowledge to other HCAs while 
nurses focused on reaching out to other nurses. This is 
indicative of the ingrained, siloed ways of working and 
could represent an impediment to the spread of QI. The 
influence of hierarchy sometimes appeared during pro-
ject group meetings where those lower in the hierarchy 
felt their opinions could be overlooked. Participants per-
ceived QI to be a specialised role and the responsibility of 
those much higher in the hierarchy. This common theme 
was observed across the programmes, teams and organi-
sations participating in the research:

“Everybody’s idea of QI was that it was done by 
somebody else in the office, so somebody else a lot 
higher than all of us” (Advanced nurse practitioner: 
MS)

Narrow conception of QI
Most participants perceived QI only in terms of bundle 
implementation, project completion and limiting their 
use of QI to the tool shown to them during the pro-
gramme. This was further evidenced by the lack of plan-
ning beyond the completion of projects and sustainability 
was left up to chance:

“Nah, just fingers crossed and hoped for the best [..] 
I think they kind of it does sustain itself ” (Clinical 
facilitator: MS)

The narrow conception of QI was also reflected in par-
ticipants’ motivation to continue QI efforts associated 
with the success of the initiatives. This could be challeng-
ing as it indicates a restricted understanding of QI meth-
odology, focusing only on positive outcomes and success 
stories and setting an unrealistic expectation. This was 
also true for management support, with on-going and 
future support sometimes contingent on the outcomes of 
the projects.

There was a perception that QI only helped in certain 
situations and if staff were frustrated due to infrastruc-
ture issues, these bigger issues needed to be fixed before 
QI can happen. It reflects a perception that QI is a lim-
ited value enterprise that can only function when there 
are no process or system impediments. Another common 

Table 1 Sample characteristics (n = 21)

Summary of characteristics of the trainee (n = 15) and trainer (n = 6) research 
participants

Trainee characteristics (n = 15)
 Programme N
  PUTZ 7

  Microsystems 8

 Role in collaborative n
  Site coordinators 3

  Trainees 12

 Setting N
  Acute care ward 3

  Medical ward 4

  Emergency department 8

 Job role (during collaborative) N
  Senior occupational therapist 1

  Assistant director of nursing (ADON) 2

  Healthcare assistant (HCA) 3

  Clinical nurse manager (CNM) 2

  Nurse practice development 1

  Clinical facilitation 1

  Advanced nurse practitioner 2

  Staff nurse 2

  Senior physiotherapist 1

Trainer Characteristics (n = 6)
 Programme N
  Only microsystems 2

  Only PUTZ 1

  Both 3

 Role in collaborative N
  Programme leads 2

  Training/coaching only 4
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theme across the programmes, teams and organisations 
was that participants believed that to maintain skills, it is 
essential to be a part of formal QI groups and teams as it 
is not relevant to everyday care delivery.

“Microsystems is good in the sense that it can give 
people a chance to maybe join a group when there 
is a when there is some request of a new group form-
ing” (Nurse: MS).

The expectation of the programmes was to instil the 
understanding of QI in trainees so they could spread 
their knowledge and skills to others and continue doing 
QI independently. However, participant perceptions did 
not reflect this broader understanding of QI as many 
expected to apply their QI skills only when they will be 
invited to another collaborative-style training in future. 
This narrow conception of the perceived applicability of 
QI was also reflected in staff perceptions of rapid changes 
happening in the health system during COVID-19. Most 
staff did not believe that QI methodology was appropri-
ate for the pace at which change was happening.

“Everything was happening so quickly. things were 
changing by the day you know we never really got 
time to look at anything in a plan, do, study, act 
cycle” (Advanced nurse practitioner: MS)

Knowledge disparity between trained and untrained staff
Training participants described a knowledge and skills 
disparity between those who attended the training and 
those who did not. The training added to the skills and 
knowledge of trainees while that of untrained staff was 
described to remain constant, leading to an increased 
knowledge gap. This disparity channelled into feelings of 
inequity in those who did not attend the training.

“Sometimes people in the other areas felt that they 
didn’t get the same level of training or education as 
maybe the people who had been involved in the orig-
inal project because I suppose they weren’t involved 
in the study days” (Site coordinator: PUTZ)

Participants also believed that because of this knowl-
edge disparity, untrained staff could not see the benefit of 
the projects and were less engaged and motivated.

“Those of us who attended the meetings (collabora-
tive training days) were much more keen and much 
more involved and wanting to see the change hap-
pen” (Advanced nurse practitioner: MS)

This led the trainees to believe that everyone should 
have received the training directly which would have 
created a greater spread of knowledge rather than them 
trying to spread it to their colleagues. This perception 

represents a significant barrier to the programmes’ antic-
ipation of the sharing of knowledge of measurement and 
QI from trained to untrained staff.

Balancing the benefits and burdens of measurement
Whilst participants acknowledged the importance of 
measurement in achieving clinical and project outcomes, 
most were not keen on learning and implementing it. The 
extensive data collection required in the collaboratives 
was described as a burden in addition to daily duties and 
competing work demands. It was also noted that staff 
can lose interest in measurement overtime, which may 
impact sustainability.

“I do think it is difficult for staff on the floor just 
with relation to the run charts and those particular 
measurements it’s difficult to be able to get the staff 
on the floor to engage and participate in that part 
due to the busyness of the work and the environment 
that we are in the acute hospitals” (Site coordinator/
ADON: PUTZ)

Participants perceived measurement to be a specialised 
area and did not consider it relevant and beneficial out-
side their projects which may have also added to the per-
ception of measurement as a burden.

“You have to be doing active research I think within 
the department for it to use it (measurement) you 
know, but we don’t do any research, unless someone 
was doing research in college or something, but we 
haven’t done a huge amount of that kind of stuff out-
side our QI group” (Clinical facilitator: MS)

Many participants found measurement, especially 
quantitative measurement, intimidating and assumed it 
was only intended for advanced learners or those inter-
ested in measurement. Due to this, measurement respon-
sibility often was assigned to a team member who had 
some previous experience or interest in measurement. 
This led to the emergence of data experts within the team 
but also increased the risk of other team members not 
developing a basic understanding of measurement which 
can be a threat to sustainability.

“From a mathematical point of view that was [..] 
beyond the grasp of a lot of the normal folks there 
to be honest you know, it was, it was, yeah I thought 
it was too much” (Advanced nurse practitioner: MS)

Early adopters of QI driving change
While some staff members found QI cumbersome, there 
were a few who were committed to leading change and 
were the early adopters of QI. The QI early adopters will-
ingly utilised their personal time for project completion; 
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regularly attended meetings, recruited others, and sup-
ported implementation.

“It was the staff ’s own time so they would come in 
on their days off or they would stay longer than their 
actual shift to collect data to do surveys that kind of 
thing anything we implemented money wise it may 
have been bought by the staff themselves” (clinical 
facilitator: MS)

With the demanding nature of work for healthcare pro-
fessionals, not all participants shared the same enthu-
siasm for implementing change. The QI early adopters 
demonstrated improvement through their projects which 
made the leap easier for their colleagues and supported 
spread.

“Being able to show the improvement results was 
probably one of the things that helped the most (for 
spread) because I suppose they could see that it had 
an impact for the patients with improved outcomes” 
(Site coordinator/Nurse practice developer: PUTZ)

With time, only a core group of staff who were genu-
inely interested in QI remained engaged with the pro-
jects. Early adopters also contributed towards changing 
negative mind-sets and attitudes about QI/measurement 
prevalent among staff and constantly reminded staff to 
adopt and implement the new methods. An additional 
observation was that those who did not embrace QI 
seemed to have an external locus of control, attributing 
their failures and difficulties to external factors while the 
early adopters of QI took responsibility of their actions 
and had an internal locus of control.

“We failed obviously because of the cramped situa-
tion, we don’t have any resources and we don’t have 
any time now that will be available because the 
training isn’t being run this year. so, if those things 
aren’t in place, it’s impossible to run these pro-
grammes” (Physiotherapist: MS)

Supportive and engaged leadership
Participants described that supportive and engaged lead-
ers played a critical role by providing dedicated time to 
staff to attend training days and implement QI, encourag-
ing and praising their work and facilitating access to the 
required resources. Leadership support also played a role 
in spread by encouraging staff to share their knowledge 
with others:

“It’s very good support here in my new job and that 
my manager in in my supervision session is always 
pushing me to present more stuff to share knowledge 
with the rest of the team, to do different projects and 

to present what works” (Senior Occupational Thera-
pist: PUTZ)

Presence of engaged leaders who are interested in 
the work of QI teams and their outcomes also created 
accountability for the projects. If leaders are passive, QI 
teams remain unaware of the organisational priorities 
and resource constraints and focus on projects which are 
unable to get leadership support later-on, leading to dis-
appointment and wasted time. Support and encourage-
ment of leaders motivated QI teams to complete projects 
and promoted sustainability:

“Sometimes you get a bit down when things aren’t 
going your way so you are like couldn’t be bothered 
doing this anymore because it’s not really working 
but then you have our CNM3 and our ADON who 
are part of this group and they’ll be like oh no come 
on we will just need to kind of work through and get 
on with it” (Clinical facilitator: MS)

Some participants described leadership support as the 
most important factor without which, any amount of 
measurement and data collection can lead to change.

“Even if we found out this is the number of inter-
ruptions (handover project), we were getting during 
our handover period then if the management didn’t 
support us with our solutions to those problems it 
wouldn’t have happened”. (Staff nurse: MS)

Trainer perspective
Four main themes emerged from trainer interviews. 
These themes were knowledge and understanding of 
measurement, application of PDSA approach to pro-
gramme design, balancing consistency with adaptation to 
context and attributes of sites more receptive to change.

Knowledge and understanding of measurement
An important finding from the interviews was that train-
ee’s pre-conceptions about measurement impacted their 
ability to learn. Even though staff spent a considerable 
time in measurement activities such as recording vital 
signs and charting, they did not recognise it as meas-
urement. An underlying assumption of the programme 
and curriculum is that the staff would be aware of basic 
concepts such as calculating averages or percentages 
however, the trainers often spent time covering these 
basics. In the PUTZ programme, staff collected base-
line data for a month before attending training sessions 
and during this time, they developed perceptions about 
measurement which they brought to the programme. 
Overcoming negative attitudes and perceptions about 
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measurement therefore was an additional barrier that 
trainers had to overcome.

“One of the staff nurses who was quite sceptical 
about the whole programme initially [..] she thought 
we were kind of coming into tell her how to do her 
job [..] and a bit worried about what we were going 
to be doing with all this data all this data we were 
collating through the measurement and was it going 
to be used against them” (Trainer: PUTZ)

Trainers also perceived that sometimes trainees held 
defensive and biased views about their data which the 
trainers had to recognise and overcome.

“They (trainees) want to use certain parts of the data 
to reinforce that [..] people tend to dismiss data that 
doesn’t fit with their worldview in the first place” 
(Trainer: PUTZ & MS)

Trainers also noticed that certain staff categories such 
as consultants were more aware of and interested in 
measurement. They also stressed that it is not important 
for all team members to be experts in measurement how-
ever the presence of data experts does not absolve other 
team members from developing a shared understand-
ing of data. From the perspective of programme design, 
measurement was needed to demonstrate the benefit 
of the collaborative to the National Health Service and 
cementing its continuity.

“I am not so sure if the investment would have con-
tinued from collaborative to collaborative to col-
laborative in the absence of the measures that were 
provided” (Programme lead/trainer: PUTZ)

Application of PDSA approach to programme design
The iteratively evolving nature of the programmes where 
the experience of previous trainings informed the content 
of the following ones like a PDSA cycle was frequently dis-
cussed by trainers. The national QI team strives to incorpo-
rate and encourage PDSA thinking and application. In the 
programme design and delivery, the trainers implemented 
this PDSA mind-set. They used the learning from previous 
QI collaboratives to inform the PUTZ and MS collabora-
tives. Based on participant feedback collected through eval-
uation forms before and after the training sessions, trainer 
observations and team after action reviews, the trainers 
were able to improve subsequent training sessions’ content, 
and delivery. Sometimes additional supports were also pro-
vided to participants which were not part of the original 
programme design, based on trainee feedback.

“There was I suppose previous, probably the PDSA of 
what worked and didn’t work for phase 1 and phase 

2 (for PUTZ) plus there was a lot of engagement 
with international QI colleagues around resources” 
(Trainer: PUTZ)

Formal evaluations were conducted regularly to track 
individual and group skill development over time, some-
thing which offered valuable insights for steering the 
programme. At the end of each session, trainers also 
evaluated their own performance to evolve and adapt, 
and they collectively reflected to inform programme 
structure.

“I suppose reviewing how the day would have gone 
what we could have done differently and what we 
could improve and what we needed to adapt, and we 
did that as each time that we had a training session” 
(Trainer/programme lead: MS)

Balancing consistency with adaptation to context
Trainers articulated the importance of delivering a QI 
and measurement message that was aligned with inter-
national best practices but adapted to the national policy 
context. To ensure this, the microsystems and PUTZ 
programme leads were trained in best practices from 
Dartmouth Institute and the Institute of Healthcare 
Improvement.

“Using a known improvement, tested methodology 
and that was the IHI improvement cycle […] the 
framework for improvement in healthcare to ensure 
the correct governance, to ensure that we were 
engaging the people we needed to engage, to ensure 
we were using the proper methods, to ensure that our 
approach to measurement was correct” (Trainer/
programme lead: PUTZ)

The programme leads, along with other trainers, 
adapted these best practices to the needs of the Irish 
healthcare system and national policy.

“Coming from the quality improvement team we 
had the framework then to look at. We had our six 
drivers [identified in the National QI Framework 
for QI] and very much then you looked at the pro-
gramme through the leadership governance and how 
that was going to be ticked off” (Trainer/programme 
lead: MS)

To ensure the delivery of an aligned message, the train-
ers established operational definitions of measurement 
on day one to promote consistency. Even though train-
ers belonged to different specialisms, while delivering 
the training they worked collectively to deliver a con-
sistent message that would help trainees understand QI 
and measurement. Trainers perceived a need for more 
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international collaborations that would align the meas-
urement and QI teaching in Ireland with international 
perspectives.

“There are people in the NHS improvement and 
there are people who do use R or so mainly it would 
be support from like groups likes that or networking 
or interaction with people like that so we could learn 
from each other because we do teach similar things” 
(Trainer: PUTZ & MS)

The rapid changes happening in the health system dur-
ing COVID-19 also impacted QI training activities and 
the trainers were actively considering how the training 
content, delivery and timing could be adapted to this new 
context.

Attributes of sites more receptive to change
Trainers described attributes of sites that they perceived 
to be more receptive to change. Having strong leadership 
was one of these distinguishing factors as formal leaders 
in more perceptive sites supported collaborative teams, 
celebrated wins, and maintained accountability. Such 
sites also had informal leaders driving change as well.

“Show their (leader) support and not just saying do 
you want to be a part of it but you know also I think 
in challenging, so it doesn’t go wrong. High challenge 
high support using that where necessary and also 
celebrating small wins and small successes” (Pro-
gramme lead: PUTZ)

More receptive sites selected people who were inter-
ested in QI and measurement to attend the training, built 
a stable team, and took ownership of the collaboratives 
by ensuring governance of the projects and data collected 
so that initiatives did not fade with time. Trainers also 
observed that such sites had a person-centric culture.

“Sites that would have been more successful I sup-
pose had a very well-established team from the out-
set so they would have spent time thinking about 
who needed to be on the multidisciplinary team who 
needed to attend the training and they chose wisely” 
(Programme lead: MS)

Measurement also emerged as an important factor as 
teams and sites that embraced measurement and had a 
measurement expert were perceived as more perceptive 
by trainers. This was also indicative of a supportive cul-
ture of QI in the organisation where QI teams were sup-
ported and purposefully selected and were facilitated 
to meet regularly which supported the development of 
measurement skills:

“There were definitely teams who embraced the 
measurement component of the training far better 
than others. Where it worked really well where there 
was somebody with a particular interest in meas-
urement” (Trainer: PUTZ & MS)

Comparing the findings across the two cases, PUTZ 
focused on a common measurable goal of reducing pres-
sure ulcers across participating sites by implementing a 
bundle, microsystems had a broader focus where par-
ticipants identified problems from their respective emer-
gency departments and developed instruments such 
as surveys on their own. On an implementation level, 
microsystems’ participants worked on a diverse range 
of projects, but some sites struggled with project selec-
tion and ended up selecting large projects that required 
long-term resource and time commitments which could 
not be completed successfully and turned into a source 
of frustration. Due to the diverse nature of projects, 
and participants, it was more challenging for trainers to 
develop an appropriate pitch and anticipate trainee que-
ries for microsystems. On the other hand, PUTZ offered 
a more structured approach in which participants did not 
have to explore improvement opportunities on their own 
and allowed participants to have a narrow focus on the 
bundle increased the risk of participants equating QI to 
bundle implementation.

Discussion
This study addressed a gap in research around the fac-
tors that influence the development of measurement 
for improvement skills in healthcare staff. The findings 
showed that the common premise that staff trained in QI 
collaboratives will spread their knowledge to others may 
not hold true owing to the negative influences of hierar-
chy. Another significant finding was that training attend-
ance may lead to increase in skill gap between those who 
attended the training and those who did not. The discus-
sion is organised into training, curricular and contextual 
factors.

Training factors
Overall, participants expressed satisfaction with the 
PUTZ and MS programmes. The PUTZ and MS pro-
grammes were inherently different in their objectives 
even though both followed a collaborative style structure. 
While PUTZ had a focused objective of pressure ulcer 
reduction, MS required participants to identify areas of 
improvement and implement change. Previous research 
suggests that while improving quality through clini-
cal microsystems, sustainability can be challenging and 
smaller projects with clear parameters tend to be more 
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successful than larger ones [22]. Our results also showed 
that some teams in MS struggled with selecting appropri-
ate projects. In PUTZ there is a risk of participants focus-
ing too narrowly on project completion. This highlights 
an important area of consideration for programmes to 
help participants achieve the balance between being too 
narrowly focused and becoming overambitious in project 
selection.

A unique finding of this study was the increased knowl-
edge disparity and feelings of inequity created between 
those who attend the training and those who were not 
part of the training. As the programmes improved the 
knowledge and skills of the trainees, the knowledge and 
skills gap with colleagues who did not attend the training 
increased, which created feelings of inequity. Attending 
the training was viewed as a high-quality learning oppor-
tunity while learning from colleagues through spread was 
not perceived to be of the same value, thus raising ques-
tions around the usefulness of a cascade or knowledge 
sharing approach for spread. Participants in our study 
believed that QI training is a dose to be administered 
by the national team repeatedly to retain skills which 
presents a gap between trainer/programme and trainee 
expectations.

Curricular factors
Trainers embodied the national expectation that QI 
is important for all healthcare staff however trainees 
entered the programme with variable clinical and QI 
experiences, job roles and position in the hierarchy which 
impacted their learning expectations and QI/measure-
ment perceptions and not everyone considered it useful. 
This was in line with previous evidence that suggests that 
trainee background such as previous professional train-
ing, workplace experiences and opportunities to engage 
in QI, impacts their learning expectations, interests and 
needs from the programme [23].

QI is a systematic methodology for making changes; 
bundle implementation and projects are one of the 
means of conducting QI. Previous studies have evidenced 
that improvement work can often be reduced to the use 
of tools or a limited application of principles [24] and 
improvement activities remain localised and do not plug 
into the broader organisational resources and structures 
[25]. This was also true for this study where many partici-
pants described a narrow conception of quality, focusing 
on bundle implementation and project execution without 
much attention to underlying QI methodology and the 
wider relevance of QI.

Whilst participants recognised the importance of 
measurement in QI, most still felt daunted by it. Previ-
ous literature has suggested that even though improving 
quality is much discussed, there is a reticence towards 

engaging in measurement because it is time consuming 
and the process seems intimidating [26]. The participants 
of this study echoed this perception, finding measure-
ment burdensome and not relevant to their clinical role. 
Staff in some sites struggled to take ownership of the data 
once the collaboratives ended, suggesting measurement 
was only being undertaken for project completion. Train-
ers hoped that the teams would have a shared under-
standing of measurement and look at data collectively, 
yet measurement was still viewed as an additional task 
and ended up being assigned to a specific team member.

As trainees had differing levels of interest and knowl-
edge, it was challenging for trainers to pitch the content 
at a suitable level for all those present. Presenting all 
measurement concepts to the entire audience often left 
those who did not see its relevance to their roles con-
fused and intimidated. However, trainers also recognised 
that not everyone needs to learn advanced measurement 
concepts. This may highlight a need to balance the efforts 
to provide some level of measurement training to all staff 
in the health system as outlined in the national QI train-
ing curriculum, versus nurturing staff who are interested 
in learning and using measurement.

Contextual factors
Literature suggests that promotion of QI among health-
care staff through activities such as QI training does not 
necessarily result in an improved understanding of QI 
and these activities may remain limited to experts and 
early adopters [27]. This was also reflected in the find-
ings of this study. Training and content alone did not 
predict long term sustainability and spread of measure-
ment skills; it was also influenced by job role and posi-
tion in hierarchy of trainees, whether trainees developed 
a broad or narrow understanding of QI, knowledge dis-
parity between trained and untrained staff, how trainees 
balanced between the benefits and burden of measure-
ment, the role of early adopters of QI and the presence 
or absence of supportive and engaged leadership. The 
importance of leadership support was echoed by the 
trainers, and they perceived the development of meas-
urement skills to be influenced by trainee background 
knowledge and understanding of measurement, itera-
tively testing, and refining programmes, adapting best 
practices to context and receptivity of the sites to change.

Previous studies have suggested that healthcare pro-
fessionals often artificially differentiate and separate QI 
from clinical work [28]. This was visible in our study find-
ings as those in frontline roles such as nurses and HCAs 
were more interested in the clinical benefit of the pro-
gramme rather than learning QI and are often unable 
to make the connection between the importance of QI 
in improving clinical care. This represents a barrier in 
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achieving the health system aim of such programmes to 
educate all healthcare staff in basic QI and measurement 
principles. This indicates that weaknesses in measure-
ment skills may be a symptom of deeper, organisational 
and health system-wide cultural problems. Similarly, 
previous research studies have demonstrated that there 
is variation in the ability of learners from different pro-
fessional backgrounds to conduct projects and influence 
system level improvements as those in formal QI roles 
are more involved in QI implementation [29]. This also 
holds true for the participants in this study. Those in sen-
ior/managerial roles had more exposure to and interest in 
QI while the others focused on clinical roles and believed 
QI is a specialised job for those higher in the hierarchy.

This study also uncovered another barrier that may hin-
der the spread and sustainability of QI/measurement. An 
expectation of the programme was that trainees would 
share their knowledge with other colleagues however; the 
interviews revealed that trainees only consider those in 
similar roles as peers. This highlighted deeper, organisa-
tion and health system level issues including siloed ways 
of working, negative impacts of hierarchies in organisa-
tions and communication breakdowns. Literature also 
suggests that siloed mentality in health services leads 
to creation of horizontal as well as vertical silos which 
impact information sharing and adaptation of innova-
tions [30]. This was observed in the trainee interviews 
as staff only viewed those in similar roles as their peers 
and mainly shared their knowledge with those whom 
they considered their peers. This could lead to pockets of 
improvement within peer groups rather than a multidisci-
plinary team approach to QI and equal spread of knowl-
edge. QI literature also suggests that planning for quality, 
sustainability and spread are often neglected, and many 
initiatives do not spread beyond the original unit [31].

Lucas and Nacer have emphasised the role of improve-
ment habits of learning, influencing, resilience, creativity, 
and systems thinking have been highlighted as crucial in 
sustaining improvements [32]. Our study also detected 
the importance of QI early adopters, individuals who 
spearhead quality in their respective sites. Additionally, 
the results of this study indicated a relationship between 
locus of control and QI where those with an external 
locus of control are likely to blame failures on external 
factors. The importance of enthusiastic leadership that 
allocates time for QI, plans for spread and sustainability 
and engages staff has been identified as crucial to the suc-
cess of QI initiatives by previous research studies [33]. In 
this study, the role of leadership support was recognised 
by trainees and trainers.

Studies conducted during the COVID-19 pandemic 
have shown that with the onset of the pandemic, health-
care organisations were forced to halt their improvement 

efforts and all PDSA cycles were disrupted [34]. This was 
also observed in the participant interviews that were 
completed during the pandemic. An evidence review 
exploring virtual adaptation of QI programmes for 
healthcare staff concluded that virtual training can be 
an effective alternative to face-to-face QI education and 
will play a significant role in building QI competency 
in healthcare staff during and after the pandemic [35]. 
The participants in this study also believed that virtual 
QI training can be as effective as face-to-face education 
and overcome barriers of traditional programmes. Previ-
ous studies have confirmed that although technical skills 
are important for successful QI interventions, the abil-
ity of staff to adapt these skills to their context should 
be of paramount concern [36]. This was also observed 
in this study as it highlighted that staff measurement for 
improvement skills may be impacted by a variety of fac-
tors apart from training. QI trainings are complex social 
interventions implemented in a sociotechnical healthcare 
system and evaluation methods should consider complex 
qualitative approaches that explore what works, why it 
works, for whom it works and under what circumstances 
[37]. This study developed a customised framework that 
looked beyond the clinical and training aspects and also 
focused on the complex underlying processes that impact 
sustainability and spread of QI and measurement for 
improvement skills. No such study dissecting QI col-
laboratives to probe factors impacting measurement for 
improvement has been conducted previously. Rather 
than only evaluating the human and environmental fac-
tors, the study offered an expanded understanding of 
sociological perspectives to understand the context and 
incorporated multiple perspectives to provide a layered 
understanding of measurement and QI which was identi-
fied as an area of further research in earlier studies [38]. 
A summary of the study findings is presented in Fig. 2.

Although this research is based in Ireland, healthcare 
systems across various countries including United King-
dom, Australia, Canada, United States and New Zealand 
have developed various resources and toolkits to support 
the development of measurement for improvement skills 
in staff [39–42]. This highlights the importance of the 
global role of measurement for improvement in main-
taining a focus on QI and warrants the need for further 
research. Research suggests that implementing change 
in healthcare teams is influenced by the existing power 
structures and ability of leaders to exert their authority to 
endorse change [43] which requires further exploration 
in the context of QI implementation. Another area for 
further research is to explore who healthcare staff con-
sider their peers and why and its impact on the spread 
of QI/measurement knowledge. There is a need to study 
the knowledge disparity created between those who were 
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trained and those who were not. This research can also 
inform policy for curriculum and programme revisions 
and cataloguing the characteristics of individuals and 
sites more receptive to QI and measurement. Another 
critical area highlighted is in relation to staff perception 
of irrelevance of QI and measurement during COVID-19 
when in practice; there have been remarkable stories in 
the health system about QI in crisis and rapid changes. 
It will be valuable to explore the factors and mechanisms 
that motivated and supported staff to engage in rapid 
improvements during the pandemic, despite their reluc-
tance to engage in QI normally.

Strengths and limitations
The study has practical and methodological implica-
tions in addressing the research gap in exploring factors 
that influence the development of measurement skills 
in healthcare staff for QI. The study acknowledges the 
importance of moving beyond the use of uniform evalu-
ation approaches towards using customised frameworks 

to understand a broader array of influencing factors. A 
limitation of the study is that both the programmes were 
completed more than two years ago making recruit-
ment challenging, resulting in a smaller sample size than 
desired. This time lag could have led to recall bias. No 
physicians are part of the sample even though they par-
ticipated in the collaborative. Physicians’ perspectives 
may have proved useful in further elaborating the results 
in relation to perceived segregation between clinical and 
QI duties.

Conclusion
The study presents an exploration of trainer and 
trainee perspectives about developing measurement for 
improvement skills in healthcare staff. From the per-
spective of trainees, impact of differences in job title and 
hierarchical levels, narrow conception of QI, knowl-
edge disparity between trained and untrained staff, 
balancing the benefits and burden of measurement, 
early adopters of QI driving change and supportive 

Fig. 2 Curricular, training, and contextual factors influencing measurement for improvement skills. A summary of the curricular, training, and 
contextual factors that impact the development and use of measurement for improvement skills in healthcare staff
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and engaged leadership emerged as the major factors 
influencing measurement for improvement skills in 
healthcare staff across the two programmes. The train-
ers perceived knowledge and understanding of meas-
urement, application of PDSA approach to programme 
design, balancing consistency with adaptation to con-
text and QI receptivity of sites as predictors of devel-
oping measurement for improvement skills in staff. The 
study findings highlight that although measurement is 
a core component of QI, training alone does not deter-
mine the sustainability and spread of measurement and 
QI skills. It is a combination of curricular, training, 
and contextual factors. Measurement for improvement 
skills are also influenced by individual-level factors 
such as interest in measurement, perceptions about 
measurement and locus of control. The study also high-
lights the importance of expanding evaluation beyond 
clinical outcomes and bundle implementation and 
exploring underlying sociological factors to develop a 
deeper understanding of QI and measurement.  
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