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Abstract 

Background

Improved access to healthcare in low- and middle-income countries 
(LMICs) has not equated to improved health outcomes. Absence or 
unsustained quality of care is partly to blame. Improving outcomes in 
intensive care units (ICUs) requires delivery of complex interventions 
by multiple specialties working in concert, and the simultaneous 
prevention of avoidable harms associated with the illness and the 
treatment interventions. Therefore, successful design and 
implementation of improvement interventions requires 
understanding of the behavioural, organisational, and external factors 
that determine care delivery and the likelihood of achieving sustained 
improvement. We aim to identify care processes that contribute to 
suboptimal clinical outcomes in ICUs located in LMICs and to establish 
barriers and enablers for improving the care processes.

Methods

Using rapid evaluation methods, we will use four data collection 
methods: 1) registry embedded indicators to assess quality of care 
processes and their associated outcomes; 2) process mapping to 
provide a preliminary framework to understand gaps between current 
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and desired care practices; 3) structured observations of processes of 
interest identified from the process mapping and; 4) focus group 
discussions with stakeholders to identify barriers and enablers 
influencing the gap between current and desired care practices. We 
will also collect self-assessments of readiness for quality 
improvement. Data collection and analysis will be led by local 
stakeholders, performed in parallel and through an iterative process 
across eight countries: Kenya, India, Malaysia, Nepal, Pakistan, South 
Africa, Uganda and Vietnam.

Conclusions

The results of our study will provide essential information on where 
and how care processes can be improved to facilitate better quality of 
care to critically ill patients in LMICs; thus, reduce preventable 
mortality and morbidity in ICUs. Furthermore, understanding the 
rapid evaluation methods that will be used for this study will allow 
other researchers and healthcare professionals to carry out similar 
research in ICUs and other health services.

Keywords 
rapid evaluation, quality of care, intensive care, critical illness, low- 
and middle-income countries, learning health systems
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Introduction
An estimated five million deaths per year worldwide could be 
avoided by improving the quality of the delivery of healthcare1. 
The Institute of Medicine2 defines quality of healthcare as 
“the degree to which health care services for individuals and  
populations increase the likelihood of desired health out-
comes and are consistent with current professional knowledge”. 
Quality of care is reflected in structures of healthcare serv-
ices, patient-level processes undertaken, and the outcomes of  
healthcare interactions3,4. Recommendations from the Lancet 
High Quality Health Systems (HQSS) report called for greater 
investment in systems and processes that strengthen evalua-
tion and improvement of care in low and lower middle income 
countries (LMICs), and that these systems should reflect and be  
sensitive to the diverse needs of communities they serve4.

Critical care encompasses healthcare provided to patients with, 
or at risk of, immediately life-threatening, potentially reversible 
conditions, irrespective of age, diagnosis, specific patient 
group or location5. Improving the safety and effectiveness 
of care for critically ill patients has the potential to substan-
tially reduce preventable mortality1. Efforts to improve the 
quality of critical care6 in intensive care units (ICUs) inter-
nationally, have increasingly focused on ameliorating risk of  
complications associated with both the critical illness itself, 
and the healthcare interventions delivered to treat it. These 
efforts have included minimising duration of invasive therapies,  
optimising infection control practices and increasing adherence 
to antimicrobial stewardship practices. Whilst each of these 
interventions has an established evidence base of improving  
outcomes across the heterogeneity of critical illness7, such  
interventions are often poorly implemented and, or consistently 
adopted in resource constrained healthcare institutions;  
notably concentrated in LMICs. In addition, patient-centred  
care and engagement with families and patients to share  
experiences of critical care is often overlooked despite being of 
itself, associated with improved outcomes8.

Healthcare providers, including the National Health Service in 
the UK, have long relied on models of healthcare evaluation 

including Donabedian’s which measures care provision through 
the framework of structures, processes and outcomes9. Classi-
cally, critical care services have evaluated and benchmarked care 
using comparisons of this framework between different hospitals 
(often annually) and within the same institutions over time 
(often years)10,11. However, such methods of evaluation rarely  
provide the granularity of information or the specific contex-
tual factors needed to determine the reasons for poor care and  
identify opportunities for improvement. Systematic improvement 
in quality requires identification of the gaps in care (i.e. the  
differences between care as intended and care as delivered) and 
an understanding of the underlying determinants. Furthermore, 
effectiveness of current care delivery, and the likely success of 
any quality improvement interventions are dependent on the 
ability to positively and sustainably influence the behaviour of  
relevant stakeholders12.

Quality of care and success of interventions to improve care is 
directly attributable to the behaviour of healthcare providers, 
organisational culture within hospital settings and external factors 
affecting healthcare accountability3,12,13. In LMICs14, further 
exploration is needed to understand what factors determine 
healthcare provider behaviours, organisational cultures and 
patient and public expectations. Acquiring a better understand-
ing of these determinants is essential to inform the design3,12 and  
increase the effectiveness of interventions targeted at improving 
care both in individual ICUs, and more widely within a healthcare 
system15.

This project aims to leverage the system infrastructure and 
community of practice established by The Collaboration for 
Research, Implementation and Training in Critical Care in Asia 
and Africa (CCAA) to: evaluate the quality of existing care 
processes in the ICU; identify individual, team and organi-
sational factors determining current care delivery; and assess 
the likely influence of these factors on future improvement  
interventions3. This protocol describes the novel methods  
proposed to undertake this multi-layered, multi-centre  
evaluation.

Protocol
Study design
This is a multi-centre mixed methods rapid evaluation compris-
ing: registry-enabled assessment of care quality using selected 
process and outcome metrics, stakeholder-led rapid evalua-
tion of the organisational and contextual factors influencing 
care (process mapping, structured observations and focus group 
discussions); and an assessment of local quality improvement 
capabilities (Figure 1). Together these methods will provide a  
replicable, comparable and context-specific evaluation of the 
quality of care processes and their associated outcomes. This 
evaluation will help stakeholders identify and understand 
the underlying factors enabling or impeding the delivery and  
improvement of high-quality care within their departments.

Rapid evaluation (RE) methods25,26 were chosen for their  
ability to empower healthcare stakeholders to identify and 
understand the determinants of existing practice within 
their own setting15. Process mapping27 conducted by clinical 
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No major changes have been made to this manuscript. As a 
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teams, with participation where possible from patients and 
care receiver representations, will provide a preliminary  
framework28 to understand gaps between care as intended 
and care delivered. This information will inform the scope, 
location and timing of structured observations25 and topics  
for focus group discussions29,30.

Structured observations of care will enable the study team to  
document and describe team and patient-provider interactions  
relevant to the care process(es) under evaluation. These  
observations will enable the teams to identify practices of  
communication, team working and environmental factors  
(space, location etc) that may affect care delivery. 

Focus group discussions, conducted in parallel to the  
observations, will be used to further explore and enrich the  
team’s understanding of the care process(es) of interest from 
the participants’ view, including their perceptions of barriers  
to, and enablers of, effective care delivery. 

Assessment of organisational readiness for care improvement. 
The findings of this multi-centre international evaluation of 
care will be used to inform future co-design of a toolkit for 
quality improvement in ICUs. As such, the evaluation will 
include a replicable assessment of the readiness of partici-
pating ICU teams and their institutions to undertake quality  
improvement activities. The international-validated Model 
for Understanding Success in Quality (MUSIQ 2)31 calculator 
designed to identify likelihood of success of future improve-
ment interventions, will be used to gather individual expe-
riences of quality improvement, the site-level data needed 
to create a shared understanding of local practice and  
identify local quality improvement capabilities. 

Setting
The CCAA is supported by a Wellcome Innovations Flag-
ship Programme and UKRI/MRC award, established in 2020, 
and currently funded until January 2026. The CCAA’s aim is to 

establish a community of practice equipped with the infrastruc-
ture required for a learning health system capable of providing 
continuous reliable service evaluation, supporting measurable 
care improvement and facilitating high quality clinical research 
which translates to practice change. At its core is the ICU  
digital registry platform which supports a distributed network 
of clinician-led registries across 17 LMICs, which capture data 
on case mix, population characteristics, organisational fea-
tures, care processes and clinical outcomes contemporaneous to 
the delivery of clinical care for all ICU (and some emergency,  
perioperative and acute medicine) encounters. The harmo-
nisable data provides near real-time information for service  
evaluation, clinical research and contextualised sustainable 
improvements in care delivery (Figure 2). The registry data set, 
data collection methods, data quality assurance processes and  
research impact are described elsewhere16,32–37.

CCAA collaborators from ICUs in seven country networks have 
self-selected to participate in this project. The self-selected  
countries are Kenya (CCSK), Ghana (KCCR), India (IRIS), 
Malaysia, Nepal (NICRF), Vietnam and South Africa. Each 
national network will identify three to six ICUs that have  
ambition to use their registry for regional and international care 
quality evaluation, build capacity for health systems research  
methods and participate in quality improvement interventions. 
Each participating ICU will also have demonstrated ability  
to use the ICU registry platform for near real-time daily data 
collection of ICU encounters inclusive of over 95% of all  
admissions16. Pluralistic health systems co-exist in each of these 
countries, whereby private, government and non-governmental  
organization providers offer critical care services within second-
ary and tertiary facilities. The CCAA is non-discriminatory in 
its inclusion of institutions and no representation of diversity  
of providers is being sought. All country networks and ICUs  
participate by choice and no financial incentives are used.  
Factors including care provision and financial models of care 
may influence organisations’ care quality and ability to engage in  
quality improvement38. These will be captured and quantified  

Figure 1. Schema of activities throughout the project.
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during the project using the mixed methods described above  
and a future network-wide process evaluation.

Study team, participants, sample size and recruitment
Study team. Each site will have an ICU quality team consist-
ing of (as a minimum), an ICU nurse, a senior doctor and a 
data collector. Each ICU team will be supported by their exist-
ing national registry coordination team (who include a national 
lead, coordinator and research assistant). Working alongside  
these site level and national teams are the already established 
registry implementation team which includes data scientists, 
statisticians and clinician researchers with a track record in 
mixed methods evaluation and service improvement. Together 
they will provide continued support to the ICU quality team 
in methods, statistical analysis and overall study conduct. This 
support is provided where possible remotely, using the Zoom  
(Zoom Video Communications Inc, San Jose, CA, USA)  
conferencing application.

Study participants. A wide range of ICU stakeholders will 
be invited to participate. This will include patients and carers 
in addition to those responsible for both the strategic service 
development and delivery of clinical care. We will aim to have  
balanced representation from each of the stakeholder groups39;  
however, we recognise the possible limitation of scope from 
the ICUs in healthcare settings, whereby allied clinical disci-
plines (e.g. microbiologists, pharmacists, and dieticians) may 
be limited or poorly represented. Invitation to participate in the 
project will be sought through the national registry leads and  
the ICU quality teams.

Stakeholders invited to participate (‘participants’) in the rapid 
evaluation will have study information made available prior to 
participation17. Participants will have an opportunity to review 
the participant information sheet a minimum of 72 hours prior 

to participation to allow sufficient time for them to consider and 
seek advice from the ICU or national team or other independ-
ent parties. All data collection will be in the language commonly  
used to deliver healthcare in the setting.

Sample size and recruitment. Sample size will be guided by 
similar studies and based on achieving sufficient data to explore 
a range of stakeholder perspectives to understand the factors 
affecting the specific process of care under evaluation. The com-
bination of purposive sampling of key stakeholders25, including  
patients, the focused scope of inquiry40 defined by process  
mapping, and flexible, rapid iterations of data collection 
and analysis conducted in parallel by teams (a feature of RE 
method design25) means that the research question may be 
addressed with estimated 2–3 process maps, 2–3 observations  
and 2–3 focus groups per ICU41. 

Data collection
The sequence and timings of the five discrete but complementary 
sources of data are described in Figure 1. 

Registry enabled continuous evaluation of care. The compo-
nents of a learning health system (continuous data for evaluation 
and new knowledge generation, rapidly integrated into practice) 
already established by the CCAA will be enhanced by the rapid  
evaluation, facilitating future practice improvement. The CCAA 
already has an ICU registry with an established core data  
set which enables comparable description of case mix, severity 
of illness and benchmarking of clinical outcomes; the details 
of the core dataset are described elsewhere. Additionally, the  
CCAA recently completed a scoping review of ICU quality 
metrics used internationally and undertook a four round  
modified Rand Delphi study to identify a set of indicators 
for evaluation21. Indicators were assessed for their feasibility,  
reliability, validity to predict outcome and sensitivity to change. 

Figure 2. Process evaluation p-charts of Richmond Agitation-Sedation Scale (RASS) rates. The blue line and shaded 95% CI area (left 
y-axis) display the daily percentage of eligible patients who had a target RASS set and the bars (right y-axis) represent the number of eligible 
patients. Patients are eligible if they are mechanically ventilated on that day.
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Table 1. Selected measures for registry enabled evaluation.

Foundations 1.    Nursing staff to patient ratio 
2.    Intensivist staffing to bed ratio 
3.    ICU medical night coverage

Quality impacts 1.    Antimicrobial usage, (days of therapy, duration of empirical antimicrobial use) 
2.    Incidence of ICU-acquired drug resistant organism of interest (DRI) 
3.     Incidence of HAI (Central Venous Catheter Associated Infection, Catheter 

Associated Urinary Tract Infections & Infection-related Ventilator-Associated 
Complication (IVAC))

4.    Incidence of unplanned ICU discharge due to financial constraints 
5.    Unplanned readmission to ICU 
6.    Standardised mortality rate (ICU & hospital) 
7.    Length of stay (ICU & hospital) 
8.    Quality of life at 30 days post ICU

Care processes 1.    Venous thromboembolism prophylaxis 
2.    Duration of mechanical ventilation 
3.    RASS score (target and actual) 
4.    Stress ulcer prophylaxis 
5.    Spontaneous awakening trial 
6.    Spontaneous breathing trial 
7.    Incidence of new pressure sores 
8.    In-bed mobilisation

ICU: intensive care units; HAI: hospital acquired infection; RASS: Richmond Agitation-Sedation Scale20

They have been classified according to the High Quality  
Health Systems Framework4: foundations (encompassing  
human resources, governance structures, accessibility and tools), 
quality impacts (including clinical and economic outcomes) 
and care processes (descriptions of care and systems as well 
as user-experience). These indicators were then prioritised and  
defined for implementation through the registry. The care  
processes associated with these priorities are already endorsed 
by healthcare policy makers in all but the most resource  
constrained health systems in LMICs22.

The selected metrics are described in Table 1 and reflect  
previously identified research priorities for improvement:  
reducing avoidable harms; improving delivery of interventions 
and processes already proved to improve outcomes and meas-
uring and improving patient-centred outcomes21. Avoidable  
harms include deep venous thrombosis, stress ulcer, ICU delir-
ium, neuromuscular decline, pressure injury and healthcare- 
acquired infections. These harms are all associated with  
prolonged organ support including mechanical ventilation8. 
The associated daily care processes and interventions proven to  
ameliorate these harms include optimising sedation and pain  
management using objective assessment tools (RASS, CPOT); 
daily assessment of readiness to wake (SAT), assessment of 
ability to breath spontaneously (SBT) and passive or active  
mobilization23. Foundations of care, for example nurse:patient 
ratios, have also been shown to influence these harms. In  
addition, engagement of family members in daily care in the  
ICU and their involvement in interventions including respiratory 

physiotherapy and mobilisation has been demonstrated to  
improve not only the effectiveness of the interventions, but also 
to increase both provider and patient compliance, and promote 
better experience for families and patients8. The feasibility of 
these measures (three foundation, eight quality impacts and 
eight care processes) and their definitions17 are currently being  
assessed9,18 for feasibility of collection (using the Khan  
quality framework assessment criteria for conformance and 
completeness)19 in pilot ICUs in collaborating registries  
including IRIS (Indian Registry of IntenSive care), NICRF  
(Nepal Intensive Care Research Foundation), CCSK (Critical  
Care Society of Kenya) and South Africa.

Table 1 data are captured each day, extracted from patient charts 
or directly observed by trained data collectors and entered  
to the registry platform daily during ICU stay. A comprehensive 
field specification and data collection guide are made available to 
all ICU teams through the platform and 24-hour online support 
is available. Data collectors are trained using already published  
methods. Weekly follow up meetings with the national  
registry teams and the site quality teams will provide  
feedback and troubleshooting for data collection and data  
quality during weeks 1–4, thereafter monthly meetings using 
a published quality assurance framework16. Census checks 
with independent admission data are used to monitor cohort  
inclusion weekly.

Rapid evaluation. Process mapping will be locally-led 
by the ICU quality teams, with the support of the national 
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registry teams who have experience in rapid evaluation  
methods, and remote support will be provided by experienced 
researchers in the implementation team. Process mapping will 
be conducted in months 2–3 of the evaluation and will inform  
the priorities for observations and focus group discussions. We 
will use a general process mapping technique rather than one  
allied to a specific improvement methodology42. Stakeholders  
will be asked to map out the discrete activities (tasks)  
associated with locally-selected care processes from the list 
in Table 1, identify the actors and equipment involved, the  
interactions, decision making and who are the decision makers, 
for care as intended, and for care as it is actually delivered. A  
mapping guide17 will be used as a template. The mappings 
will provide a structured, visual representation of each care  
process which will identify deviations from intended practice  
and inefficiencies in existing care processes.

Structured observations will be conducted by the ICU quality 
team, in the clinical area relevant to the processes of interest 
identified through the process mapping (months 3–6). Data 
from the observations will be collected using a structured  
observation guide17 to ensure consistency across study teams and  
sites. Observations will usually take place within the ICU but 
may on occasion extend to other locations in local pathways for  
critically ill patients such as emergency departments and  
inpatient wards.

Focus group discussions will be conducted by the national registry  
teams familiar with the context but not directly responsible 
for care, with support of experienced researchers. Separate 
focus group discussions will be conducted for healthcare  
providers and patients/carers so as to limit the impacts of social 
hierarchies of healthcare within the communities participating29,30. 

Focus group discussions will be conducted with between six 
and eight stakeholders at any one discussion. A template to  
guide discussions has been designed17 but may be iteratively 
modified based on the findings of the process mapping and  
structured observations.

Assessment of organisational readiness. The national registry  
teams will work in partnership with the ICU quality teams to  
complete an assessment of readiness for quality improvement 
using the MUSIQ 2 calculator31. ICU quality teams will have 
an orientation session to the tool led by the national leads, and  
then complete the MUSIQ 2 calculator online. The MUSIQ 2  
will be assessed at the start of the evaluation period (month 1) 
to help the ICU teams to identify the existing contextual  
factors which may promote or inhibit the success of the  
quality evaluation and future improvement initiatives. Scores 
will be reviewed together with the research team to identify 
opportunities where the CCAA infrastructure could be lever-
aged to improve quality improvement capability, for example 
capacity for quality improvement, data infrastructure, workforce 
focus and resources for quality improvement. The MUSIQ 2 
will be reassessed at month six to describe changes in the 
micro, environmental and organisational factors as a result of  
engagement in the evaluation. Scores will be collated and stored 
on an electronic shared drive for each ICU. Scores will be  
validated by the registry implementation team for consistency. 

Data analysis and data management
Data collection and iterative analysis will occur in parallel25.  
Discovery of information will be a reflexive process in which 
local knowledge is reconstructed through a cycle of data  
collection, analysis and planning what to examine next25. Given 
the evaluations will in part be conducted by the ICU quality  
teams directly responsible for care, the registry implementation 
team will facilitate debriefing sessions following each data 
collection procedure to ensure internal biases (present 
as a result of priori knowledge of the subject area) are  
discussed and resolved as data collection/analysis continues  
and conclusions are drawn43.

Data pertaining to case mix and demographics will be reported 
using standard descriptive statistics. Diagnosis will be classi-
fied from SNOMED CT and mapped to APACHE IV44. Risk 
adjusted outcomes and predicted mortality will be determined 
using standardised mortality ratio (SMR). Observed mortality  
is defined as the percentage of ICU patients who die within 
hospital (same encounter) as a proportion of all ICU  
admissions. Observed ICU mortality represents the numerator 
for risk-adjusted ICU mortality (SMR). The ratio between the 
observed number of deaths and the predicted number of deaths 
for the case mix of each ICU, computed by indirect standardisa-
tion. Predicted mortality will be determined using APACHE II 
or e-TropICS (a priori selected by the contributing registry)45. 
Compliance to process measures will be reported for individual  
patients based on eligibility each day during the ICU encounter.  
Composite measures of outcome or event indicators will be  
calculated as per their published and a priori chosen definitions,  
using data captured either daily, or by event, as appropriate.

Data arising from the process mapping, observations and focus 
group discussions will be triangulated25 and analysed using an 
interpretive analysis approach46. Data will be deconstructed 
and barriers and facilitators to care quality coded using the  
Consolidated Framework for Implementation Research (CFIR)  
framework47. The CFIR was chosen for its ability to facilitate 
exploration of the individual, and team characteristics, and 
the in ICU organisational and external factors that promote 
and inhibit the routine incorporation of interventions into  
everyday clinical practice28,47,48. The findings of each round 
of analysis will be reconstructed using a Rapid Assessment  
Process (RAP) sheet17, to repackage the different categories 
and discover the high level themes that cross cut different care  
processes within and between individual ICUs. The validity of 
findings will be discussed and checked with process mapping,  
observation and focus group participants at every site49.

The Zoom conferencing application will be used to automati-
cally save the audio files (as a MP4 file) from the process map-
ping exercises to a project-designated, password-protected 
and automatically backed-up shared drive storage space. The 
Zoom conferencing application will be used as set out by  
the University of Oxford ‘Guidelines for using Zoom’50. The 
titles of video files will not include a participant’s name, but  
rather the date of the interview and a site code.

Data management will be overseen by the investigators (DW 
and AB) and the wider CCAA project team. Data from the  
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process mapping, observations and focus group discussions will 
be captured digitally and identifiers will be removed. RAP sheets 
will contain anonymised data only and will also be completed 
digitally. All data will be retained for five years after the publica-
tion of the results. All data will be held on a project-designated,  
password-protected and automatically backed-up shared drive 
storage space. All data in the UK will be managed in accord-
ance with EU General Data Protection Regulation (GDPR)51 and 
if outside the UK, in line with country-specific data protection  
regulations.

Ethical and regulatory considerations
The focus of the research is on improvement of healthcare serv-
ices and is not of a sensitive nature, and thus unlikely to evoke 
feelings of discomfort or emotional distress for participants. 
The project will be conducted in accordance with relevant 
national and international guidance and regulations, including 
the Global Code of Conduct for Research in Resource-Poor  
Settings52. To ensure that the project is conducted in an  
ethical manner, this protocol has been submitted to the Oxford  
Tropical Research Ethics Committee (OxTREC)53. National 
registry leads in each collaborating country will be responsi-
ble for coordinating with their institutional or institute review 
boards for relevant approvals. All participants will be given a 
participant information sheet prior to providing written informed  
consent.

Public engagement & involvement. National leads were  
consulted in the design of this project. There is existing  
literature to support the use of the methods proposed for  
research inclusive of patients including within the populations  
considered in this context14,26,54.

The registry reports were co-designed and developed with 
national registry leads and piloted for feedback with the multi-
disciplinary teams in Kenya, Nepal and India. The research 
team members are currently being trained in process mapping, 
observations and focus group discussions by investigators (DW  
and AB) via video conferencing and using a purpose-build  
quality improvement resource platform made freely available to  
all CCAA members55.

Quality improvement initiatives designed to improve care for 
patients and the public will be explored in subsequent research. 
The findings of this project will be accessible to patients and 
the public via the MORU Tropical Health Network website  
(www.tropmedres.ac).

Dissemination
The findings will be used to directly inform the development of 
a toolbox for implementation of quality improvement interven-
tions in LMICs led by clinician- researchers. The findings will be 
developed into country-specific manuscripts for publication and 
also shared across the CCAA collaborating countries. A report 
will be developed for the funders, Wellcome and UKRI/ MRC.  
Findings will be published as academic publications as open  
access and presented at academic conferences.

The country network teams with the support of the lead  
investigators (DW and AB) will lead writing and reviewing of 
manuscripts, abstracts and any other publications arising from 
the overall project. These will be equitably published in aca-
demic, peer-reviewed literature as open-access and will offer 
practical learning for others seeking to utilise similar methods 
in healthcare institutions worldwide for service improvement.  
Authorship will be based on the set of criteria outlined by the 
journal and where possible follow the CredIT Taxonomy56,  
and will acknowledge that this work is on behalf of the  
collaborating clinicians, patients and families representing  
healthcare services within the CCAA. The project results will 
also be published online ahead of peer review using a free 
access preprint platform in response to the global academic  
movement to increase equity and access to healthcare research.

Study status
The study started in August 2022. Due to staggered start-
times between countries, data collection will continue until  
August 2023. No country has yet completed data collection.

Discussion
Measurement of key quality indicators, which include patient- 
centred outcomes, to drive forward improvement is increas-
ingly being promoted as part of benchmarking healthcare quality. 
Continuous evaluation (driven by data generated each day  
during routine care delivery) undertaken contemporaneously 
to stakeholder-led exploration of organisational cultures to  
inform improvement interventions provides the potential 
to accelerate service improvement. In this study, we aim to  
simultaneously lay the foundations for a culture of healthcare 
improvement and establish capacity for future institution-
led research through which healthcare providers, families and  
patients reflect and appraise current practice, to identify  
problems and seek possible solutions. As a result, this research 
has the potential to inform sustainable and effective ICU  
quality improvement in LMICs for both clinical outcomes and 
patient-family experiences.

Rapid evaluations (REs) can be characterised as: an intensive, 
team-based investigation that uses multiple methods of data  
collection; having an iterative process for collection and  
analysis; and following the principles of participatory action 
in order to quickly develop a holistic understanding of a pro-
gramme from the perspective of key stakeholders, providing 
a potentially effective methods for institution-led but scalable  
improvement25. Stakeholder-led rapid research can pro-
vide timely insight into specific, complex processes and sys-
tems from locally-defined perspectives, which if attempted 
using more traditional ethnographic methods may take many 
months before conclusions are made, risking disengagement 
of stakeholders and delaying service improvement57. RE meth-
ods, increasingly used in healthcare58 are amenable to enabling 
involvement of patient and public stakeholders, representation  
from whom is often absent in research and which is essential 
if healthcare providers are to better understand the impact of  
critical illness on individual families and on wider social and 
economic population metrics4. Attaining understanding of the  
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context13,26 in which care is delivered allows tailoring and embed-
ding of any subsequent quality improvement interventions  
with increased opportunity for their success13.

We anticipate that the combination of traditional benchmark-
ing data from the established near real-time clinical registries 
together with the qualitative approaches of RE which stem from 
disciplines including anthropology and business, will enable 
understanding of existing ICU care processes and how organisa-
tional factors and health system structures may influence qual-
ity of care both at facility level and in relation to individual  
patient outcomes. For example, objective replicable daily time 
series data on the completeness of assessment of sedation use, 
and readiness to breath spontaneously, in each eligible patient, 
along with daily changes in ICU case mix, acuity, turnover and 
staffing numbers, will enable stakeholders to unpack (using 
iterative cycles of analysis and feedback) how internal and 
external factors affect aggregate and individual quality of indi-
vidual care processes and their impact on patient outcomes. The 
multi-dimensional registry data will be fed back in parallel to 
ongoing evaluation, thereby providing a reliable and replica-
ble measure of process change over time as future improvement  
interventions are implemented and evaluated for impact59.

The findings of the project will directly inform subsequent local 
projects aimed at improving patient care and the development 
of the CCAA registry to enable effective utilisation of data  
to drive quality improvement for stakeholders and their ICUs. 
By understanding organisational readiness for improvement,  
we will enable stakeholders to plan interventions best suited to 
their local cultures, needs and resources. Further to this, given  
this project’s participatory nature, and having been co-designed 
by clinical stakeholders, novice researchers and clinicians  
will be exposed to new methods. We anticipate this approach 
will facilitate the building research and quality improvement  
capacity in the CCAA which will extend beyond this project.

Data availability
Underlying data
No underlying data are associated with this article.

Extended data
Figshare: Supplementary materials for ‘Mixed methods study 
protocol for combining stakeholder-led rapid evaluation with 
near real-time continuous registry data to facilitate evaluations  
of quality of care in intensive care units’. https://doi.org/10.6084/
m9.figshare.2176332517

This project contains the following extended data:
-    File 1: Data Completion Guide

-    File 2: Mapping Session Guide

-    File 3: Focus Group Discussion Topic Guides

-    File 4: Invitation Email to CCAA Country Site Leads

-    File 5: Participant Information Sheet: Observations

-    File 6: Participant Information Sheet: Interviews

-    File 7: Observation Template Sheet

-    File 8: Rapid Assessment Process (RAP) Sheet

Data are available under the terms of the Creative Commons  
Attribution 4.0 International license (CC-BY 4.0).
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impact in ICU care in LMICs. The multi-level methods are well-described and there is strong 
integration of various stakeholders, including patients and caregivers. 
 
My major recommendation is to move the first four subsections under Protocol (Registry 
enabled…, The selection of measures…, Rapid evaluation, and Assessment of organizational 
readiness…) toward the end or integrated into the relevant methods into each section (i.e., general 
overview immediately followed by details of how that element of the evaluations is going to be 
conducted). Having the overview sections before the details of the protocol led me to ask a lot of 
questions about how the elements of each of the sections were being carried out. (I had a lot 
more critiques as I was reviewing the manuscript that I later deleted because it was there, just not 
where I was expecting it.) 
 
Registry and Selection of Measures: 
The set of agile ICU registry platform is impressive, but a few things are unclear from this section 
of the evaluation. First, is there a core dataset (enabling evaluation of case mix and risk stratified 
clinical outcomes) AND a new addition of embedded metric(s) to enable daily data collection? Are 
only the new embedded metrics found in Table 1 or is that a comprehensive set? Also, I am 
confused by the “recently added the metric for enabling evaluation of care embedded for daily 
data collection (Table 1)”? It appears there are multiple metrics in Table 1. What does “embedded 
daily data collection” mean? I think this could be cleared up by integrating the section and the 
details of the methods. 
 
Rapid Evaluation: 
The methods for rapid evaluation are well described. One question I had was which clinical areas 
will the process maps focus on (e.g., sepsis protocol, vent management, etc.)? Is this pre-
determined or will each ICU make their own determination of processes to map? 
 
Organizational readiness: 
It would be helpful to know how MUSIQ 2 and organizational readiness for care improvement will 
be integrated into the other components of the evaluation beyond future planning. 
 
Discussion: 
Why was the "learning by doing model" introduced in the Discussion? I’m not sure it added 
anything to the manuscript to bring it up at the end. If it helped in developing the protocol, it 
would be helpful to have it at the beginning of the manuscript and more fully described. The 
discussion focuses a lot on participatory research, patient-centeredness, and stakeholder-led 
evaluation. While this is part of the work described in the protocol, it was not a key theme in until 
the Discussion. It may not be needed in the Discussion or it should be highlighted more in the 
Introduction and Abstract. In contrast to this comment, the Discussion should have more on the 
impact on global ICU quality improvement that is expected from this protocol and the future 
impacts. This is how the manuscript was framed in the beginning and it did not return enough to 
this theme and impact at the end. A minor comment: What was meant by “anthropological 
methods…may disenfranchise stakeholders from accepting findings, or using them to positive 
influence service improvement.” This is counter to a lot of anthropological research currently 
being conducted.
 
Is the rationale for, and objectives of, the study clearly described?
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Yes

Is the study design appropriate for the research question?
Yes

Are sufficient details of the methods provided to allow replication by others?
Yes

Are the datasets clearly presented in a useable and accessible format?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Ethnographic and qualitative methods, implementation science, telemedicine. 
critical care, mental health, US veterans

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard, however I have 
significant reservations, as outlined above.

Author Response 24 Oct 2023
Tiffany Gooden 

Dear Dr Heather Reisinger, Thank you for taking the time to review our manuscript. We 
hope you find our responses to your comments below and the corresponding edits to the 
manuscript has elevated our protocol for approval.  

Reorganisation of subsections: Thank you for this suggestion, we have now moved 
text around within the protocol methods whereby much of the text that was 
previously under ‘study design’ is now incorporated into the text under ‘data 
collection’. We hope this makes the description of the methods easier to follow. 
 

1. 

Registry and selection of measures: Table 1 presents the metrics only for 
evaluation of care; the registry also comprises a core dataset to evaluate case mix 
and risk stratification. The core dataset is described in detail within a separate 
publication. We have amended the text to make this clearer. It now reads as follows: 
 
“The components of a learning health system (continuous data for evaluation and 
new knowledge generation, rapidly integrated into practice) already established by 
the CCAA will be enhanced by the rapid evaluation, facilitating future practice 
improvement. The CCAA already has an ICU registry with an established core data set 
which enables comparable description of case mix, severity of illness and 
benchmarking of clinical outcomes; the details of the core dataset are described 
elsewhere16. Additionally, the CCAA recently completed a scoping review of ICU 
quality metrics used internationally and undertook a four round modified Rand 
Delphi study to identify a set of indicators for evaluation21. Indicators were assessed 
for their feasibility, reliability, validity to predict outcome and sensitivity to change. 

2. 
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They have been classified according to the High Quality Health Systems Framework4: 
foundations (encompassing human resources, governance structures, accessibility 
and tools), quality impacts (including clinical and economic outcomes) and care 
processes (descriptions of care and systems as well as user-experience). These 
indicators were then prioritised and defined for implementation through the registry. 
The care processes associated with these priorities are already endorsed by 
healthcare policy makers in all but the most resource constrained health systems in 
LMICs22. The selected metrics are listed in Table 1 and reflect previously identified 
research priorities for improvement: reducing avoidable harms; improving delivery of 
interventions and processes already proved to improve outcomes and measuring and 
improving patient-centred outcomes21. Avoidable harms include deep venous 
thrombosis, stress ulcer, ICU delirium, neuromuscular decline, pressure injury and 
healthcare-acquired infections. These harms are all associated with prolonged organ 
support including mechanical ventilation8. The associated daily care processes and 
interventions proven to ameliorate these harms include optimising sedation and pain 
management using objective assessment tools (RASS, CPOT); daily assessment of 
readiness to wake (SAT), assessment of ability to breath spontaneously (SBT) and 
passive or active mobilization23. Foundations of care, for example nurse:patient 
ratios, have also been shown to influence these harms. In addition, engagement of 
family members in daily care in the ICU and their involvement in interventions 
including respiratory physiotherapy and mobilisation has been demonstrated to 
improve not only the effectiveness of the interventions, but also to increase both 
provider and patient compliance, and promote better experience for families and 
patients8. The feasibility of these measures (three foundation, eight quality impacts 
and eight care processes) and their definitions 17 are currently being assessed 9, 18 
for feasibility of collection (using the Khan quality framework assessment criteria for 
conformance and completeness) 19 in pilot ICUs in collaborating registries including 
IRIS (Indian Registry of IntenSive care), NICRF (Nepal Intensive Care Research 
Foundation), CCSK (Critical Care Society of Kenya) and South Africa.” 
 
Rapid evaluation: The process mapping will focus on locally-selected care processes 
from the list in Table 1. We have clarified this now in the manuscript, as below. 
 
“Stakeholders will be asked to map out the discrete activities (tasks) associated with 
locally-selected care processes from the list in Table 1, identify the actors and 
equipment involved, the interactions, decision making and who are the decision 
makers, for care as intended, and for care as it is actually delivered.” 
 

3. 

Organisational readiness: The MUSIQ 2 calculator will be used to enable 
stakeholders to reflect upon how their organisational culture may influence future 
quality improvement efforts. We have amended the discussion to make this clearer, 
as below. 
 
“The findings of the project will directly inform subsequent local projects aimed at 
improving patient care and the development of the CCAA registry to enable effective 
utilisation of data to drive quality improvement for stakeholders and their ICUs. By 
understanding organisational readiness for improvement, we will enable 

4. 
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stakeholders to plan interventions best suited to their local cultures, needs and 
resources.  Further to this, given this project’s participatory nature, and having been 
co-designed by clinical stakeholders, novice researchers and clinicians will be exposed 
to new methods. We anticipate this approach will facilitate the building research and 
quality improvement capacity in the CCAA which will extend beyond this project.”

Discussion: 
 
Comment 1: Why was the "learning by doing model" introduced in the Discussion? I’m not 
sure it added anything to the manuscript to bring it up at the end. If it helped in developing 
the protocol, it would be helpful to have it at the beginning of the manuscript and more 
fully described. 
 
Response 1: We have removed the text referring to the learning by doing model from the 
discussion. It now reads as follows. “In this study, we aim to simultaneously lay the 
foundations for a culture of healthcare improvement and establish capacity for future 
institution-led research through which healthcare providers, families and patients reflect 
and appraise current practice, to identify problems and seek possible solutions.” 
 
Comment 2: The discussion focuses a lot on participatory research, patient-centeredness, 
and stakeholder-led evaluation. While this is part of the work described in the protocol, it 
was not a key theme in until the Discussion. It may not be needed in the Discussion or it 
should be highlighted more in the Introduction and Abstract. 
 
Response 2: We mention participatory research, patient-centeredness and stakeholder-led 
evaluation in the discussion because these are core parts of the methodology described for 
this protocol; as mentioned in the introduction, part of the challenge in measuring and 
improving quality of care in ICUs is involving key stakeholders (i.e. healthcare professionals, 
patients and carers). The project we describe will overcome these challenges through 
participatory research and stakeholder-led evaluations. We allude to patient centeredness 
in the introduction, but the term was not mentioned; we have now added that into the text. 
We have also amended the abstract and discussion slightly to make this clearer (see below) 
Abstract: “Methods: Using rapid evaluation methods, we will use four data collection 
methods: 1) registry embedded indicators to assess quality of care processes and their 
associated outcomes; 2) process mapping to provide a preliminary framework to 
understand gaps between current and desired care practices; 3) structured observations of 
processes of interest identified from the process mapping and; 4) focus group discussions 
with stakeholders to identify barriers and enablers influencing the gap between current and 
desired care practices. We will also collect self-assessments of readiness for quality 
improvement. Data collection and analysis will be led by local stakeholders, performed in 
parallel and through an iterative process across eight countries: Kenya, India, Malaysia, 
Nepal, Pakistan, South Africa, Uganda and Vietnam.” Intro: “In addition, patient-centred care 
and engagement with families and patients to share experiences of critical care is often 
overlooked despite being of itself, associated with improved outcomes8.” Discussion: 
“Measurement of key quality indicators, which include patient-centred outcomes, to drive 
forward improvement is increasingly being promoted as part of benchmarking healthcare 
quality.” 
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Comment 3: the Discussion should have more on the impact on global ICU quality 
improvement that is expected from this protocol and the future impacts. This is how the 
manuscript was framed in the beginning and it did not return enough to this theme and 
impact at the end. 
 
Response 3: Our focus in the introduction and discussion is around quality improvement 
and the ways in which quality improvement is measured. In the introduction, we discuss the 
importance of quality improvement in ICUs but the challenges of achieving this in LMICs 
and the global issue of not including healthcare professionals and patients in such 
initiatives. In the discussion, we summarise how and why the methods we outline can 
overcome these challenges, include healthcare professionals and patients, and inform 
quality improvement initiatives in ICUs in LMICs. We have however added some text to the 
discussion on the impact we expect this research to have on ICU quality improvement (see 
below). “In this study, we aim to simultaneously lay the foundations for a culture of 
healthcare improvement and establish capacity for future institution-led research through 
which healthcare providers, families and patients reflect and appraise current practice, to 
identify problems and seek possible solutions. As a result, this research has the potential to 
inform sustainable and effective ICU quality improvement in LMICs for both clinical 
outcomes and patient-family experiences.” 
 
Comment 4: What was meant by “anthropological methods…may disenfranchise 
stakeholders from accepting findings, or using them to positive influence service 
improvement.” This is counter to a lot of anthropological research currently being 
conducted. 
 
Response 4: The mention of anthropological methods is simply referring to the length of 
time it takes to make conclusions from anthropological studies and subsequent 
improvements to services. We have amended the text to make this clearer (see below). 
“Stakeholder-led rapid research can provide timely insight into specific, complex processes 
and systems from locally-defined perspectives, which if attempted using more traditional 
ethnographic methods may take many months before conclusions are made, risking 
disengagement of stakeholders and delaying service improvement57.”  

Competing Interests: No competing interests were disclosed.
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Maryati Mohd Yusof   
Center for Software Technology & Management, Faculty of Information Science & Technology, 
Universiti Kebangsaan Malaysia, Bangi, Malaysia 

The authors have outlined a comprehensive protocol for evaluating ICU quality. The methods are 
clearly described and well-planned. However, more details can be added:

The interview agenda is missing; 
 

1. 

qualitative data analysis needs further clarification in terms of deductive/inductive 
approach, thematic analysis, coding, and data representation; 
 

2. 

process mapping specification: general or specific (e.g. Lean or BPM); 
 

3. 

study quality measures - e.g. member checking, construct validity.4. 
I wish the authors all the best for a very promising study.
 
Is the rationale for, and objectives of, the study clearly described?
Yes

Is the study design appropriate for the research question?
Yes

Are sufficient details of the methods provided to allow replication by others?
Yes

Are the datasets clearly presented in a useable and accessible format?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Health information systems evaluation, qualitative methods, quality 
improvement, Lean healthcare

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard.
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Dear Dr Maryati Yusof, Many thanks for reviewing our manuscript and proving such a 
positive assessment. Please see below our response to your individual comments.

Within our supplemental materials (https://doi.org/10.6084/m9.figshare.21763325), 
we have included the topic guide for the focus group discussions (file 3). Here we 
note that the topics, or agenda will comprise of the following, though these may be 
iteratively modified based on the findings of the process mapping and structured 
observations:

1. 
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For healthcare providers:
Experiences with managing critically ill patients generally1. 
Challenges with specific processes of care for critically ill patients2. 

1. 

For patients and family members:
Experiences of ICU generally1. 
Experiences specific to care processes 
 

2. 

2. 

The qualitative data will be analysed using an interpretive analysis approach, a form 
of thematic analysis, and coded both inductively and deductively using the 
Consolidated Framework for Implementation Research framework. 
 

2. 

We have added the following text to the 2nd paragraph of the ‘Data Collection’ 
section: 'We will use a general process mapping technique rather than one allied to a 
specific improvement methodology' followed by this reference which describes the 
methods we plan to use: Vindrola-Padros C, Johnson GA. Rapid techniques in 
qualitative research: A critical review of the literature. Qualitative Health Research. 
2020;30(10):1596-1604. doi:10.1177/1049732320921835.  
 

3. 

Please see existing descriptions of triangulation of findings within and between sites 
in the 3rd paragraph of ‘Data analysis and management’ section. Furthermore, we 
have added the following text: 'The validity of findings will be discussed and checked 
with process mapping, observation and focus group participants at every site' 
followed by this reference: Strauss ME, Smith GT. Construct validity: Advances in 
theory and methodology. Annual Review of Clinical Psychology. 2009 Apr 27;5:1-25. 

4. 
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