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Abstract 
In low and middle-income countries (LMIC) general hospitals are 
important for delivering some key acute care services. Neonatal care 
is emblematic of these acute services as averting deaths requires 
skilled care over many days from multiple professionals with at least 
basic equipment. However, hospital care is often of poor quality and 
large-scale change is needed to improve outcomes. In this manuscript 
we aim to show how we have drawn upon our understanding of 
contexts of care in Kenyan general hospital NBUs, and on social and 
behavioural theories that offer potential mechanisms of change in 
these settings, to develop an initial programme theory guiding a large 
scale change intervention to improve neonatal care and outcomes.  
Our programme theory is an expression of our assumptions about 
what actions will be both useful and feasible.  It incorporates a 
recognition of our strengths and limitations as a research-practitioner 
partnership to influence change. The steps we employ represent the 
initial programme theory development phase commonly undertaken 
in many Realist Evaluations. However, unlike many Realist Evaluations 
that develop initial programme theories focused on pre-existing 
interventions or programmes, our programme theory informs the 
design of a new intervention that we plan to execute. Within this 
paper we articulate briefly how we propose to operationalise this new 
intervention. Finally, we outline the quantitative and qualitative 
research activities that we will use to address specific questions 
related to the delivery and effects of this new intervention, discussing 
some of the challenges of such study designs. We intend that this 
research on the intervention will inform future efforts to revise the 
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Introduction
All health systems are striving to improve service quality. In 
low and middle-income countries (LMIC) this is essential if 
efforts to enhance access through universal coverage are to 
deliver better health outcomes1. General hospitals in LMIC are  
especially important for delivering services that cannot feasi-
bly be provided in the community or primary care clinics and 
do not require tertiary care expertise2. Neonatal care is emblem-
atic of hospital care as averting many deaths requires skilled 
professionals and at least basic equipment while care is deliv-
ered consistently and carefully over many days and nights3. Cur-
rently however, research suggests such care is poor4,5. As many  
LMIC are now hoping to scale up essential hospital based neo-
natal care6, understanding how to change and improve services 
at scale is urgently needed. The enhancements in team-based 
care to provide respiratory support, patient monitoring, infection 
control and many other aspects that are central to good neonatal 
outcomes are also critical to scaling up access to other forms of 
acute hospital care, including severe coronavirus disease (COVID). 
Lessons from large scale change in one sphere may therefore  
have much wider value.

Emphasising that these learning needs are not specific to LMIC, 
the NHS Institute for Innovation and Improvement recently 
focused attention on this challenge and suggested large scale  
change interventions are7:

‘widely spread across geographical boundaries, multiple organi-
sations, or multiple distinctive, groupings (e.g. doctors, nurses, 
managers, social care workers), deeply challenging to cur-
rent mental models and ways of thinking (it feels uncomfort-
able and evokes some push-back from others because it is so  
different from the usual), broadly impacting on what peo-
ple do in their lives or time at work and requiring co-ordinated  
change in multiple systems.’

This definition comprises three broad change dimensions; size / 
scale (spanning both geography and actor groups), depth (of cog-
nitive / behavioural shift), and pervasiveness (whether it affects 
the whole or part of a system). The implication is that care-
ful thought is needed on the nature and magnitude of challenges  
that may need to be overcome with respect to these dimensions 
if an intervention strategy is to be successful. This definition also 
emphasizes that it is people, as individuals, groups and organi-
sations, not things that are a primary focus of change strategies. 
So, while we must pay attention to technical elements of care a 
major part of our intervention thinking must be focused on how  
we change individual and collective behaviours. Importantly, 

this demands intervention at multiple levels in a system, and 
therefore consideration of the multiplicity of potential interac-
tions between different actors8. This requirement distinguishes 
large scale change thinking from many implementation inter-
ventions that focus, for example, on introducing a specific  
clinical guideline or technology into a particular work context. 
Studies on large scale change interventions to improve serv-
ice delivery have been identified as a particular gap in existing  
LMIC research1.

Our long-term aim is to design, deliver and evaluate a large-
scale change intervention targeting improvement in neonatal care 
in Kenyan general hospitals and in so doing develop transfer-
able lessons to guide future large-scale change efforts targeting  
hospital care. Our focus is on hospitals that do not offer terti-
ary care and that are not large regional specialist centres. They 
may aspire to offer an intermediate level of care9 and are often 
called district hospitals in LMIC (or county hospitals in Kenya). 
These hospitals often have between 80 to 300 inpatient beds in 
total, serve populations of 100,000 people or more and are by  
far the most numerous in LMIC. Here we use the term general  
hospitals to indicate their broad, non-tertiary status.

In this manuscript we aim to show how we have designed an 
intervention and linked evaluation focused on improving out-
comes in Kenyan general hospital NBUs. To do this we used 
our understanding of contexts and what we feel are relevant 
social and behavioural theories that offer potential mechanisms 
through which change might be achieved. Contexts here refers to  
(for example) the characteristics of the hospitals as organi-
sations, the human and material resources that are available 
within them and also the existing cultures and norms that influ-
ence practices. We introduce theories that span multiple levels 
of a health system. We focus on those that seem to us the most  
pertinent guides on how to modify these contexts so that they 
trigger the social and behavioural mechanisms we suggest would 
be effective at improving the provision of care and outcomes at 
scale. We go on to acknowledge how our selection of theories  
and intervention strategies is necessarily influenced by our capac-
ity and positionality as a researcher – practitioner partnership. 
The fact that we have neither the formal authority or resources 
of government precludes us proposing major changes to the 
resource or formal organisational contexts in which care is taking 
place. We use a reflective and iterative process to draw together 
these interlinked strands of understanding spanning clinical  
practice, context, potential mechanisms of effect and the capac-
ity of our researcher – practitioner partnership. This reflective and 
iterative process helps us synthesise our insights to develop an 
initial programme theory and design our intervention. The pro-
gramme theory is, therefore, an expression of our assumptions 
about what actions will be both useful and feasible when seek-
ing to address the challenges we have identified in neonatal care  
and achieve improvements in care and outcomes.

The steps we employ represent the initial programme theory 
development phase commonly undertaken in many Realist  
Evaluations10. However, unlike many Realist Evaluations in 
which researchers study interventions or programmes that 
have been designed and often are already being delivered by  

          Amendments from Version 1
We thank the reviewers for their comments and in this revised 
version we have updated the abstract and the introduction to the 
manuscript in an attempt to better convey our aims and make 
the architecture of the manuscript clearer.

Any further responses from the reviewers can be found at 
the end of the article
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other parties, we use this phase to design a new intervention we 
also plan to execute. Subsequently, therefore we articulate briefly 
how we propose to operationalise the intervention. Finally, we 
outline the quantitative and qualitative research activities that 
we will use to address specific questions related to the delivery 
and effects of this intervention (phase two of realist evaluation) 
that will inform future efforts to revise the programme theory  
(phase three of realist evaluation).

Neonatal care and key outcomes in Kenyan and 
LMIC hospitals
The need to reduce neonatal mortality (deaths in the first one 
month of life) across LMIC has risen to prominence as neonatal 
deaths now account for 45% or more of all mortality under five 
years of age11. Reducing neonatal mortality by 2030 is there-
fore a specific Sustainable Development Goal target (SDG  
3.2)12. Achieving this will require the transformation of poorly 
functioning general hospital NBUs3. Currently mortality on 
hospital NBUs is high in most LMIC, often 20-fold higher for 
some conditions than in high-income countries, and Kenya is no  
exception13. As well as providing medical interventions for sick 
babies (e.g. advanced respiratory support, oxygen, antibiot-
ics and intravenous fluids) care must include, amongst many 
other facets, careful monitoring, infection prevention and ini-
tiation of enteral feeding. All the while teams must share infor-
mation and provide emotional support to parents so they bond 
with their baby and engage in providing care. In many respects  
the clinical needs of sick newborns are therefore similar to 
those of all age groups who have severe, acute illness including  
those with moderate and severe COVID-1914.

Mortality rates are a potentially useful metric of the success 
of care, although many caution against their use as measures of  
quality15. An additional outcome spanning many of the interact-
ing elements in care that is more specific to the newborn popula-
tion is achieving adequate initial nutrition and thus early weight 
gain. This is particularly true for those born preterm or with a low 
birthweight for whom health and weight gain are closely related.  
Our initial experience and data point to high mortality and  
suggest that babies’ clinical monitoring, growth and nutrition  
are given insufficient attention in Kenyan NBUs13 (unpublished 
data). At the same time mothers are given little educational  
or emotional support, reducing their ability to engage productively 
in their baby’s care16. These gaps in care put babies at continued 
risk in the short term and may also threaten babies’ long-term  
development17. We summarise some of these gaps in care in an 
example driver diagram that points to their proximate and dis-
tal consequences (Figure 1). While data are limited on qual-
ity of care from LMIC NBUs, we believe the situation in Kenya 
has much in common with many other countries18,19. Interven-
tion strategies that can improve multiple facets of care on NBUs 
or in clinical areas facing similar challenges in LMIC hospitals  
therefore seem urgently needed20.

One major challenge in many LMIC including Kenya is that hos-
pital management and monitoring systems are weak and there are 
major human and material resource constraints13,21. These chal-
lenges affect hospitals’ delivery of inpatient maternal, surgical 
and adult medical care as well as paediatric and neonatal care22–24.  
This means there is very limited organisational and resource 
slack to mobilise for any new purpose. Interventions that seek 

Figure  1.  Simple  driver  diagram  outlining  the  links  between  poor  quality  process  of  care  and  poor  proximate  and  distal 
outcomes. The drivers on the left can collectively contribute to immediate consequences and then proximal and distal health outcomes.

Page 4 of 28

Wellcome Open Research 2020, 5:265 Last updated: 13 JAN 2021



to achieve large scale change must therefore either consider 
how to mobilise new resources or consider what is achievable  
with limited resources.

LMIC health systems perhaps also differ in their organisational 
structure from higher income settings. Employing Mintzburg’s 
characterisation of organisations Blaise and Kegels suggest LMIC 
health systems are predominantly organised in a ‘command and 
control’ fashion in contrast to the professional bureaucracies  
of high income countries’ (HIC) health systems25. However,  
in some LMIC including Kenya, devolution for operational 
aspects of health service delivery to local administrations is 
considerably weakening the potential for national command 
and control mechanisms to effect change at scale26. In HIC the 
impact of top-down efforts to implement change depends heav-
ily on the mediating role of senior professionals individually and  
collectively27. In many African settings such as Kenya, how-
ever, the potential mediating role of senior medical profession-
als and their historically younger associations have rarely been 
explored. Indeed, such senior professionals have only recently 
been consistently present in larger general public hospitals  
outside major cities in many LMIC. For example, Kenya has 
fewer than 100 specialist paediatricians working in general pub-
lic-sector hospitals but these facilities provide the majority of 
hospital care to its population of over 50 million28. However, 
even having only one or two paediatricians leading large and 
busy general service units is a relatively recent phenomenon. 
Working with such senior professionals in ways that have proven  
productive in HIC are now therefore an emerging possibility29,30.

When senior professionals are very few the consequence is that 
junior physicians, non-physician clinicians and clinician train-
ees provide most of the ward based clinical care31. Such junior 
medical staff often rotate regularly through different depart-
ments. As a result, they may not develop significant expertise  
in more specialist units such as NBUs where they may spend 
only a few weeks. In many hospital settings, therefore, the  
institutional memory, organisational culture and practical norms 
that frame service delivery may largely be vested in senior hos-
pital nursing staff32. This makes them an influential but largely 
neglected group of hospital practitioners. Such nurses very 
rarely have specific specialty training (e.g. in neonatal or criti-
cal care nursing) and have not traditionally been part of specific  
professional nursing networks in countries such as Kenya.

What are the problems in delivering quality care in Kenyan NBU? 
In prior work in Kenya we identified significant material and 
human resource limitations21. Often, for example, a single nurse 
is responsible for the care of 15 or more babies on a NBU or  
paediatric ward33. To maintain a sense of order, nurses adopt 
routines to structure their NBU work that may in some cases be 
detrimental to achieving good patient outcomes while there is 
relatively poor inter-professional cooperation32,34. Perhaps most 
problematic are data that underpin our driver diagram (Figure 1)  
suggesting that many important aspects of care, including for 
example regular feeding, may simply be missed or informally 
shared with untrained staff or mothers33,35. There is typically lit-
tle evidence that NBU teams collectively focus on achieving the 
high priority tasks and important care goals outlined in Figure 1. 

What is clear is that any large-scale change strategy will need to  
engage both medical and nursing staff.

Although the initial conditions we outline do not seem promis-
ing ground on which to launch improvement initiatives, pre-
vious work suggests some change can be achieved at scale in  
similar settings36,37. Favourable conditions include the exist-
ence of widely accepted and disseminated common practice  
guidelines38 that are reinforced by short training programs in 
medical schools and attended by many young physicians39,40.  
More recent efforts have been to build consensus around  
improved nursing care41.

Supplementing our own experience, there are reports of efforts 
to achieve large-scale change in other LMIC. These include 
some successful programmes in Papua New Guinea, Ghana and 
Rwanda amongst others42–45. Some of these have employed exten-
sive quality improvement approaches based on the model of  
collaboratives46,47. However, there have been fewer efforts 
to elaborate how these hospital focused LMIC programmes 
have been informed by theory. In some of our earlier work 
that aimed to change paediatric ward practices in Kenya we 
drew predominantly on behavioural implementation science  
models48,49. This prior work helped foster the small-scale 
development of a network that links together general hospital  
paediatricians50. This experience prompted us to explore a  
broader range of theories relevant to large scale change.

Drawing on theory and potential opportunities for 
large scale change in hospital care
Our aim is to base intervention strategies on an understand-
ing of how things work and so to propose mechanisms that can 
later be evaluated. When employing theory to do this we draw 
on the work of Westhorp who suggests using different layers of  
theory as ‘both complexity theory and a realist philosophy 
of science understand reality as comprising multiple, nested,  
open systems in which change is generative, context depend-
ent and time irreversible51.’ Pawson and Tilley in their use of 
Realistic Evaluation focus on the ability of different contexts  
to trigger mechanisms that will produce outcomes10. We  
therefore explored theories that would help us anticipate how 
an intervention might result in change at different levels of the 
health system and in particular change the responses of mul-
tiple system actors to produce desired outcomes (Figure 2)51. 
Given our prior work we were also interested in the potential 
of networks as vehicles to deliver such change interventions at  
large scale.

Networks as a vehicle for delivering change
Three decades ago Powell52 characterised networks as

‘non-market, non-hierarchical modes of exchange [that]  
represent a particular form of collective action in which:  
i) Cooperation can be sustained over the long run as an effec-
tive arrangement; ii) Networks create incentives for learning 
and the dissemination of information, thus allowing ideas to be  
translated into action quickly; iii) The open-ended quality of 
networks is most useful when resources are variable and the  
environment uncertain; iv) Networks offer a highly feasible 
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means of utilizing and enhancing such intangible assets as tacit  
knowledge and technological innovation’.

In health, networks exist in multiple forms, spanning fully inte-
grated service delivery systems to informal communities of 
practice. Recent interest in the context of service improve-
ment has included networks characterised by ‘voluntary clini-
cian groupings that aim to improve clinical care and service 
delivery using a collegial approach to identify and implement a  
range of strategies’53. Important points for us here are shared 
goals and the absence of direct financial incentives to network 
members that seem especially relevant for public sector organisa-
tions. Also, at least within high income health settings, it has been 
reported that ‘important ingredients for successful clinical net-
works were visionary and strategic leadership with strong links 
to external stakeholders; and having formal infrastructure and  
processes to enable the development and management of work 
plans aligned with health priorities’54. Others have pointed to 
the potential of networks to link those seeking knowledge or  
information to others with such information55 and recently  
‘non-hierarchical collaborative networks’ have been high-
lighted as a useful element of system interventions in LMIC56. 
Networks have also been proposed as having roles in tack-
ling wicked problems inherent to the complexity of health care  
organisations29 and as a model for implementing normative  
governance that does not rely on formal regulation57,58.

Networks are, however, inherently a form of complex  
system. The characteristics of complex (adaptive) systems are, 
amongst others: i) that they are open systems (so that even if 
your research has boundaries there will always be influences 
arising from beyond these boundaries), ii) they have agents 
whose interactions cannot always be predicted or controlled, and  
iii) they adapt, interact and co-evolve with other systems59. Here 
we take agency to be defined ‘as the cognitive, motivational  
and emotionally driven behaviours that agents employ to achieve 
their end goal’60. As a result of these properties, complex  
systems can behave in ways that are not entirely predictable. 
This suggests that attention must be paid to design the proc-
ess of intervention enabling flexibility while ‘keeping things on  
the rails’ with respect to its initial principles.

Professional identity and institutional entrepreneurship
We seek to change care practices in multiple hospitals. Hospi-
tals are formally comprised of people organised within mul-
tiple hierarchies but they are also highly professionalised and 
governed as much by customs and values as rules and regula-
tions. Together these influences ‘shape the rules of the game’ 
operating in hospitals61. We recognise that senior professionals 
may be subject to ways of thinking linked to their profession (as  
doctor or nurse) and sometimes to hybrid roles they may have  
as managers62,63. These ways of thinking, or institutional norms, 
may conflict between professions, or within individuals with 

Figure 2. Summary indicating the layers and nature of theory we draw on in our thinking about large scale hospital change in 
low and middle-income countries. We draw on the figurative portrayal employed by Westhorp51 and represent our main influences in 
the central column and additional influencing theories in the right-hand column. In the left-hand column we indicate some of the effects 
we hope to see.
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multiple roles, and some institutional norms may dominate in  
different times or settings. Of relevance to our intervention we 
seek to ‘provide internal reformers with arguments for change’, 
and ‘provide them with the community and solidarity neces-
sary to take risks’64. What we hope to foster therefore, are insti-
tutional entrepreneurs so that change may be brought about 
by professionals collectively setting a new agenda and then  
individually acting out this new agenda30,65,66.

If such professionals, as institutional entrepreneurs, are collec-
tively to succeed then their emerging professional bodies will 
need to become engaged as important institutional champions 
of improved care. Professional associations have been the sub-
ject of little formal attention in LMIC. We suggest the identity 
professional bodies currently give shape to, like their anteced-
ents in HIC, are much more closely aligned with that of expert 
medical practitioner than of service manager striving for local  
improvement63. Moreover, in Kenya professional bodies may 
be dominated by members from the private sector, for exam-
ple less than 20% of the Kenya Paediatric Association member-
ship practice in public sector hospitals below the tertiary level28. 
Our interventions may then also need to try and shape such 
bodies’ roles as advocates at the highest level so they are bet-
ter aligned with the specific needs of those serving public sector  
improvement goals.

The movement of specialist clinicians into general hospitals in 
countries like Kenya is occurring within the context of exist-
ing organisational hierarchies. Doctors are often thought to 
be at the apex of the healthcare professional hierarchy while 
nurses, typically providing more holistic patient-focused care, 
are often considered subordinate to doctors30,67. However, in the 
case of more specialised units such as neonatal wards, senior 
nurses may have an elevated status resulting from long experi-
ence and exert considerable autonomy and authority within this  
microenvironment68. Both professional groups, doctors and 
nurses, are therefore critical to transforming care in NBU and,  
we argue, in LMIC hospitals more widely.

The potential value of a network strategy is that it may foster  
emergence of local institutional entrepreneurs, may support 
their growth in these roles by helping shape the identity of pro-
fessional bodies, may enable different professional groups  
to find common purpose and may thus promote behaviour change 
at scale29,58. Should professionals take on these newer roles  
then they must also provide leadership.

Distributed leadership
Distributed leadership has been characterised by Fitzgerald69  
as comprising three components: senior leaders with the capa-
bility and interest to support change; credible opinion leaders 
at middle levels who hold hybrid roles; and individuals who are 
willing to engage in change efforts through a social influence  
process70. It is a particularly useful conceptualisation of lead-
ership for the public sector, multi-professional general  
hospitals which are the settings of focus71. Within a network, 
influences from peer groups, professional associations, and the 
external intervention team may all reinforce NBU leaders’ sense 
of accountability for service improvements. A key role for NBU  
leaders is then to support front-line workers to change72. To 

do this, they will need to set a local strategic direction or vision 
and develop a culture of continuous improvement on the NBU73. 
Good relational skills may help NBU leaders promote changes 
in practices and they must therefore be good communicators and 
able to create trust amongst the NBU team members. Failure  
to do this may undermine the intervention’s change effects27.

Trust and teams
Trust has political, organisational and social dimensions that are 
important to the entire health system74. Here we are especially 
concerned with trust between people, and especially trust within 
teams that deliver everyday care on NBU. In inter-personal rela-
tions trust may be thought of as having two components, cogni-
tive and affective trust75. In the former, individuals look for a 
rational reason to trust the other party. Considered in this way 
individuals take the risk that those they trust will act in ways they 
can anticipate, that are fair and that do not make them unduly  
vulnerable74. Affective trust is linked more to notions that those 
trusting and those trusted have a mutual, emotional invest-
ment in a relationship75. This may result from shared experi-
ences or values. Maintaining affective trust may be especially 
important in the high stress, resource limited environments of  
LMIC hospitals and help sustain ‘everyday resilience’76.

A team can be defined as two or more people who interact and 
are mutually accountable for achieving common goals and 
who perceive themselves as a social entity within an organiza-
tion. Their combined cognitive resources and skills should help 
them outperform individuals especially in complex and dynamic 
environments such as hospitals. Teams often already have,  
however, long-established ways of working. To change these 
ways of working, team leaders need to be trusted by team mem-
bers and demonstrate that they have the competence to lead, 
reflecting both task and relationship oriented skills while show-
ing benevolence and integrity77. Further, they should demonstrate  
supportive, participative, and empowering leadership behav-
iours, indicating that they have confidence in, and concern and 
respect for, their team members78,79. Interventions that can enable  
multiple team leaders to learn these skills, communicate well 
and engage team members in mutually trusting relationships  
may therefore be key to improving care at scale.

Feedback
Measurements of the process and outcomes of care used in per-
formance monitoring may have beneficial and sometimes harm-
ful system effects80. Theories suggest that for measurement to 
be effectively used feedback to those whose performance is 
being assessed should be based on trusted data and be timely, 
specific, non-punitive and customisable while also provid-
ing clear goal oriented advice on what actions may be needed  
to improve81–83. When trying to promote the effects of feedback 
to teams we need to be aware that this will be influenced by 
their interactions, communication, and individual perceptions  
of the feedback84. Furthermore, individuals given team-level 
performance information have to figure out to what degree 
they feel these data reflect their individual input85. In theory,  
feedback based on the work of the whole team can promote cohe-
sion, co-operative work and shared goals85. Alternatively, indi-
viduals can decide that others and not them are responsible for 
poor performance, making feedback ineffective or potentially 
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harmful. How feedback is perceived may depend on it being 
linked to strategies that promote shared reflection on what the 
feedback means and what the team needs to do in response86.  
Indeed, what may be important is the notion of ‘feed-forward’87,88, 
which suggests that it is reflection on progress towards a 
shared standard or goal and how to close performance gaps 
that may be most useful. The benefits of feedback may thus 
rely on the ability of an intervention approach to create widely 
shared ideas about ‘good performance’ and link this to mecha-
nisms for shared reflection and problem solving at local levels.  
Re-shaping institutional norms linked to effective leader-
ship behaviours of network and local actors that inspire trust  
may be central to efforts to do things differently.

Motivation and self-determination theory
Health workers must have the motivation to improve care. 
Michie and colleagues provide a useful framework of influences 
on individual behaviour that centre on capability, opportunity 
and motivation89. In this model, capability encompasses both 
physical and psychological capacity to act in a desired way and  
thus includes having relevant knowledge and skills. Oppor-
tunity is defined as all those factors that lie outside the indi-
vidual that make the behaviour possible or prompt it. It thus 
includes physical factors (e.g. job aides) and factors such as the 
expectation of peers and leaders that are part of people’s social  
environment that influence their behaviour. Ideally an inter-
vention might help develop the capability and opportunity 
of teams by enhancing the working and wider professional  
environment that supports change. Motivation in this model 
also has two aspects. One involves reflective processes, how do 
the actions required as part of the change align with personal 
plans and goals, the expectations of others and their trust in the 
way we behave. The second is considered more directly aligned 
with emotions and automatic responses. The latter has similarity 
with the notion of intrinsic motivation when a behaviour is nat-
urally satisfying – it brings its own rewards. In this case it may  
help if desired behaviours are aligned with health workers’ 
sense of altruism as even if the actor has no obvious gain the  
behaviour may be adopted90.

Extrinsic motivation in contrast refers to situations when a  
behaviour is linked with an external reward (pay-for-performance 
is a topical example)90. Some external rewards focused on 
increasing extrinsic motivation may decrease intrinsic motiva-
tion, a situation sometimes referred to as ‘crowding out’91. This  
may, for example, help explain the failure of many pay for per-
formance initiatives92. Importantly, the focus on monitor-
ing as part of performance management linked to sanctions or 
rewards that characterises New Public Management may also 
crowd out intrinsic motivation. This may worsen performance  
in areas of the public sector that are traditionally associated 
with a service or vocational ethos such as health care91,93. Thus, 
efforts to improve quality of care that include monitoring and 
performance feedback might backfire if they are regarded as a 
form of externally imposed surveillance that undermines feel-
ings of competence (being a better professional) and autonomy  
(a willing choice to adopt new behaviours) at work that are 
important to professionals90. To avoid this, it is important that 
feelings of competence and autonomy are enhanced as part 
of change efforts, both may be facilitated by the process of  

fostering active participation in and ownership of the intervention 
and carefully framed feedback.

Further insights on motivation can be gleaned from self- 
determination theory. This has at its core a distinction between 
autonomous motivation and controlled motivation. Intrinsic 
motivation is a form of autonomous motivation while controlled 
motivation reflects a sense of acting under pressure, of having to  
engage in actions90. An important contribution of this theory is 
that it suggests that extrinsic motivation can vary in the degree 
to which it is autonomous or controlled (rather than maintain-
ing the simple dichotomy of intrinsic and extrinsic motivation).  
It proposes that behaviours that are not intrinsically motivating 
can be externally regulated, that is initiated and maintained by 
contingencies external to the person. However, self-determination 
theory posits that some external regulatory influences can become 
internalised. Internalisation is defined as ‘people taking in the 
[desired] values, attitudes or regulatory structures’, such that 
the external regulation of a behaviour is transformed into inter-
nal regulation and no longer requires the presence of the exter-
nal contingency (or condition) to sustain a desired behaviour90.  
An example of this might be the adoption of evidence-based 
practices. Initially the standardisation of care linked to evidence 
based practice was seen to limit professional autonomy and was 
often rejected94, but sustained external regulatory forces may 
now have resulted in many professionals internalising the idea 
that guidelines are important (they have value) and that follow-
ing them reflects good professional practice58,73. Thus, while there  
may be no satisfaction in adhering to best practices - they are 
not intrinsically motivating – their use is reinforced by a mind-
set (or mindline95) that equates them with better care (internal  
regulation). The aim of most efforts to scale up improved health 
care provider practices, and the ultimate focus of this pro-
posal, is to make best practices routine. To do this we hope to  
achieve what self-determination theory refers to as inte-
grated regulation, when ‘people have a full sense that the 
behaviour is an integral part of who they are…..that it is thus  
self-determined’90. From a broader organisational perspec-
tive this process is encompassed in ideas of governmentality58,96. 
This goal aligns with wider efforts to promote behaviours that 
improve care as part of changes in health workers’ professional  
identity.

An initial programme theory for an intervention 
targeting improvements in care on Kenyan NBU
Above we have suggested that a network strategy may fos-
ter emergence of local institutional entrepreneurs, may help 
shape the identity of professional bodies, and may enable dif-
ferent professional groups to find common purpose to promote 
change at scale. The NBU leaders who might take on day to day 
change roles might then support front-line workers to change.  
To achieve this, there will need to be shared goals and the lead-
ers must foster a culture of continuous improvement. For this, 
leaders will require good relational skills so they can commu-
nicate well with team members and develop mutually trust-
ing relationships. Feedback on progress linked to locally shared 
goals and mechanisms for shared reflection and problem solving 
within teams that trust one another at local levels may motivate  
change and promote the adoption of new and better practices 
that come to be seen as ‘part of who we are’. Paying attention  
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to improving the day to day tools people use through co-design 
so they enable better work may have direct benefits on care  
processes and wider benefits in fostering shared ownership of 
problems and their solutions. Through this multi-level change  
strategy, we expect to be able to address the key drivers of poor 
care outlined in Figure 1. For example, co-designed tools may 
help improve feed prescribing, and feed, clinical status and 
weight monitoring. Those institutional entrepreneurs who adopt  
leadership roles to drive use of these new tools may be encour-
aged in their efforts by feedback and if team communications are 
improved. The better monitoring resulting may improve babies’ 
nutritional intake and allow earlier identification of intercurrent 
illness. Similarly, greater professional recognition of the needs of 
families, more effective use of audit in a safe (trusted) space that 
allows discussion of respect shown for families, and improved 
communication amongst staff and between staff and families 
may empower more active engagement of families in care. This  
too may lead to improvements in intervention delivery (eg. feed-
ing practices) that benefits babies’ health. Thus, as interven-
tions may address particular clinical concerns the reshaping of  
the social and organisational context achieved by the set of net-
work activities may be key to their success. In planning and run-
ning such multi-level change efforts considerable attention must, 
therefore, be paid to how these intervention processes are tak-
ing place within a complex system. In such a system it is hard to 
isolate specific, linear causal pathways between an intervention  
and a target care process.

In higher income countries large scale efforts to improve 
care may be driven by a political agenda, in response to poor  
performance assessed by government or other payers, or user 
dissatisfaction. In some cases, they may be driven directly by  
powerful professional groups. Government initiatives in HIC may 
attract significant direct financing and leverage considerable indi-
rect support offered by existing infrastructure or organisational  
arrangements (e.g. by using established performance measure-
ment systems or co-opting local quality improvement teams). 
There are few such resources in LMIC generally or in Kenya  

specifically so our change strategy must be tailored to the 
resources available and the position within the system of those  
aiming to intervene.

Our proposed change efforts, however, do not start from a blank 
slate. All health systems have a history that defines them as 
starting contexts and this introduces elements of path depend-
ency. We had already established a clinical information network 
that focused on paediatricians, use of common data and adop-
tion of guidelines on paediatric hospital wards50. This Clinical  
Information Network included stakeholders from the research 
community, the paediatric professional association, hospitals’ 
paediatric teams and the government. Extending this to tackle 
improvements in NBU care seemed an obvious starting point 
and gives us an awareness of the resources we might directly  
mobilise to support change. At the same time, we must constantly 
consider our position as a research team with no formal role or 
authority in planning, managing, providing or governing health 
care delivery. In these regards, our position is perhaps similar  
to that of many non-governmental partners supporting LMIC 
health systems. Key to this, and building on the insights out-
lined earlier this meant: i) defining a clear neonatal clinical focus 
and desired outcomes, ii) defining the boundaries of the system 
we aim to influence by focusing on general hospital NBU, and 
iii) using our knowledge to identify issues we feel are within  
our power to influence as an embedded research team. In con-
tinuously returning to the bodies of theory outlined above we 
also tried to maintain a focus on the mechanisms through which 
intervention components might work, their potential interactions,  
and the outcomes that might be achieved (Figure 3).

Our overall Programme Theory is presented in Figure 4. It 
draws generally on the theory and contextual influences out-
lined above but we use the structure of ‘If, then, because’ state-
ments to propose much more specific requirements that should be 
achieved, assumptions that can then be examined in subsequent 
research (Table 1)97. At its heart is a central Multi-Professional  
Network. Operationally we aim that this will comprise two to 

Figure 3. Anchors in our reflective and iterative process that guided design of the specific Kenyan newborn unit intervention 
strategy. In this depiction we illustrate the major thematic factors we continuously navigated between as we sought, through an iterative 
and reflective process involving the authors and multiple team members, to link our understanding of context to potentially feasible 
intervention strategies aligned with our understanding of theories that offer potential mechanisms through which change is achieved.
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Figure 4. Programme Theory for a Network Intervention to achieve large scale change across multiple Kenya hospitals. The 
central network operates at the interface between national stakeholders and hospitals, what we consider level 1 in this network system. 
It bears responsibility for engaging with and providing timely performance information to key departments in the national and county 
governments and to the paediatric and nursing professional associations. At the same time this central team is responsible for providing 
hospitals with feedback on performance using quality indicators and working with NBU leaders to create and build a peer-to-peer network 
that includes face-to-face meetings, and provide expert outreach using a mentorship model, and co-opting additional resource persons 
to support the development of leadership, management and communication skills of NBU leaders and teams. The selection of these 
intervention components reflecting identified challenges and prior experience of successful intervention16,33,45,48,58,63,71,76,98. The NBU leaders 
operate at what we consider to be level 2 in the network system, interfacing with the central network but also their hospital specific NBU 
teams and senior management. At level 3 in this system are the frontline workers led by their team leaders who are the critical interface with 
the sick newborns themselves and their families. The Central Multi-Professional Network team members may have little direct contact with 
or influence on events at level 3, any network effects will therefore predominantly be mediated by those at level 2. The paediatricians and 
senior nurses at this critical level 2 juncture, who operate at the mid-level of the hospital’s management structure, have rarely been prepared 
for their leadership roles or given any specific support to build the relational skills that are likely critical63,71,98. Enhancing the capability and 
motivation of these level 2 individuals is therefore a key aim of the network intervention. 
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Table 1. ‘If, then, because’ statements that explicate our specific expectations of the network as a form of intervention.

If then because

Level 1 – Network effects on national and county actors and the interface between level 1 and level 2

The Network produces trusted reports 
on key indicators for the quality of 
neonatal care across hospitals that 
are meaningful to key national and 
county level actors including the 
professional associations and is able 
to fully engage them in discussing 
these reports

Actors in the national and county 
governments, senior hospital management 
teams and key professional institutions 
and opinion leaders will begin to mobilise 
their influence and resources to support, 
sustain and spread improvement efforts and 
become more appreciative of hospital teams’ 
local efforts to improve

These key sectoral actors will share and 
embrace the goal to improve neonatal care, 
trust the performance information, accept 
some accountability for success in achieving 
the goals and become motivated to employ 
their formal or informal power to take on 
roles as institutional entrepreneurs to provide 
support and effect change rather than accept 
the status quo.

Actors in the national and county 
governments, senior hospital 
management teams and key 
professional institutions and opinion 
leaders are engaged and mobilised 
in supporting hospitals medical and 
nursing team leaders

Hospitals medical and nursing team leaders 
will engage more fully in the network 
activities themselves and be willing to lead 
and undertake improvement work within 
their hospitals

The opinion of those in authority, their 
endorsement of goals and active support 
for improvement are important normative 
influences on medical and nursing team 
leaders helping reshape professional 
identities, a process reinforced by the 
recognition of such actors which can become 
a powerfully motivating non-financial incentive 

Level 2 – Network effects on hospitals’ medical and nursing leaders and the interface between level 2 and level 3

The Network activities comprising 
outreach and mentorship, six monthly 
peer to peer meetings, performance 
feedback, and leadership and 
management skills development 
are effectively delivered with full 
participation of hospitals’ clinical and 
nursing team leaders

Hospitals’ medical and nursing team leaders 
will have the capability to conduct the local 
leadership and management work needed 
for improvement including: i) clarifying 
and communicating goals, ii) reflecting on 
performance feedback, iii) advocacy locally 
for essential resources, iv) promotion of 
better intra and inter-professional teamwork 
and v) creation of an organisational climate 
on wards that accepts change and engages 
families in care

Local leaders embrace the shared vision 
and goals for improvement as consistent 
with their own values, trust the performance 
information, accept some accountability for 
achieving improvements, feel supported by 
the network as a community, identify with 
the expanded professional leadership and 
management roles it encompasses, and are 
motivated by the recognition of their mentors, 
peers and hospital colleagues 

Hospitals’ medical and nursing team 
leaders learn key relational skills 
and effectively engage over time in 
the day-to-day local leadership and 
management work that is needed to 
create better functioning teams

Frontline health workers will embrace the 
improvement goals and individually and 
collectively engage in practice changes that 
deliver improvements that are feasible with 
the available resources

Frontline health workers’ motivation is 
enhanced by feeling their contribution is 
valued locally and across the network, trust 
within teams who are now ’pulling together’ 
is increased, there is a renewed professional 
desire to provide quality care that aligns 
with personal values and accountability for 
improving newborn outcomes and families’ 
experiences becomes part of their identity

Level 3 – Network effects on frontline workers and the interface between level 3 and families

The Network fosters team 
development, co-design and 
introduction of better job aides for 
frontline workers together with 
appropriate clinical and technical 
training and helps promote adoption 
of essential technologies 

Despite some persistent resource challenges 
frontline health workers individually and 
collectively will have the basic skills, tools, 
resources and relationships to deliver 
essential forms of care to sick newborns over 
the many days and shift changes involved in 
inpatient stays 

The training, job aides and additional 
technologies enhance their capability and 
opportunity to improve the quality of care 
while greater ownership of co-designed 
tools further enhances confidence, efficiency 
and self-efficacy, that with greater trust 
and recognition strengthen motivation and 
professional self-esteem

The frontline health workers embrace 
local team goals and professional 
norms that now emphasise providing 
comfort and support to babies’ 
mothers and family members

Mothers and family members will more 
fully participate in care, this will enable 
more effective breast milk feeding, promote 
babies’ growth, and help strengthen 
bonding between the parents and baby and 
relationships between families and staff 

Staff will reconnect with values around caring 
so mothers and family members will feel more 
comfortable and confident on the ward and 
be more able to breastfeed and provide care, 
these better family relationships will further 
enhance workers’ satisfaction
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three respected paediatricians (part-time) and a respected sen-
ior nurse (full-time) supported by a small team that supports 
data capture, analysis and timely performance feedback against 
key measures of the process and outcomes of care for up to 20  
hospitals. In each hospital data are captured by abstracting from 
paper medical records by a single clerical assistant, a proc-
ess that has previously proven successful99. Electronic records  
are not used at scale in the Kenyan public sector100.

Intervention delivery
The network strategy we outline is neither feasibly or sensi-
bly delivered as a ‘big bang’ intervention. The relationships and 
processes on which it is based will take time to establish and 
mature. These temporal considerations lead us to propose that 
the intervention, in the form of network activities, is structured 
in phases that are outlined in Figure 5. Phase 1 is dominated by 
developing the initial linkages across stakeholders and with  
NBU leaders building a shared vision and set of ambitions so that 
key personnel feel a sense of ownership of the change efforts. A 
key part of this phase is work to co-design tools and intervention  

components so that they facilitate or streamline work proc-
esses and help develop the team-based, trusting relationships that 
will be needed while simultaneously helping to embed shared  
aspirations for better care across all frontline workers. Four spe-
cific areas will be developed in this early phase that will be 
strengthened and sustained through subsequent phases. These 
include: i) work with hospitals to improve the quality of routine 
clinical information and the feedback mechanisms to be used to  
support improvement efforts at the national, senior hospi-
tal management and NBU team leader levels; ii) co-design of 
improved nursing charts to address the major problem of poor  
monitoring101; iii) co-design of improved case review (audit) 
tools and processes that enable teams to engage positively and 
identify modifiable factors they can address to improve care 
locally; and iv) development of a communications skills training 
approach aimed at improving trust within teams and relationships  
between staff and families.

Subsequent phases build from these foundations to strengthen  
communication and relationships across the network, including 

Figure 5. A simple representation of the activities planned as part of the network  intervention outlining how we consider 
different phases within the overall approach. Intervention Phase 1 specific elements: 1a – Co-design, piloting and revision of job aides 
and newborn unit (NBU) mortality audit tools. 1b – Development and piloting of a short communications skills training for hospitals’ nursing 
leaders. Intervention Phase 2 specific elements: 2a – Improve adoption of and adherence to Ministry of Health guidelines for inpatient 
neonatal care supported by use of finalised job aides and audit tools and provide regular feedback on performance at all levels of the health 
system. 2b – Improve team-working and communications through training, peer support and network participation for hospitals’ NBU 
team leaders. Intervention Phase 3 specific elements: 3 – Continuous network participation at all levels of the health system with a focus to 
improve attention to addressing challenges that worsen neonatal survival and adequate post-natal weight gain in vulnerable babies.
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use of mentorship and peer to peer discussions to further develop 
the skills and shared purpose of those at all levels and address  
practical issues of improving day-to-day clinical NBU care. Feed-
back that recognises and celebrates positive change and shar-
ing stories of such change across the network through online and 
face-to-face exchanges will, it is hoped, provide momentum and 
encouragement to those acting as champions at levels 1, 2 and 3 
who we think of more formally as institutional entrepreneurs  
doing identity work.

Evaluation study design
We have outlined our efforts to develop a large-scale change 
intervention strategy targeting NBU in multiple Kenyan hospitals 
that is based on our understanding of context, prior research and 
what to us are relevant theories. As researchers tackle improve-
ment challenges at increasing scale, moving beyond specific 
clinical guidelines or care pathways, greater attention is being 
paid to ‘systems thinking’ and ‘complexity theory’59,102. These  
perspectives accept that interventions and contexts interact  
dynamically in ways that are not entirely predictable and seem  
particularly appropriate when changes in the behaviour of actors 
at multiple levels of the health system are needed. This does,  
however, mean that in designing an intervention strategy we must 
allow the process of intervention to remain somewhat flexible 
as ‘complex adaptive systems such as health care organizations  
and communities cannot be specified and managed in detail’103.

In such circumstances the investigational approach may also 
need to remain flexible, within certain bounds. In experimental 
approaches the aim is tight control or standardisation of the 
intervention to preserve internal validity. Where this is not pos-
sible some have suggested experimental designs can incorporate  
flexibility in delivering components of the intervention pro-
vided that there is sufficient standardisation of the anticipated 
processes through which they are expected to work104,105. When 
it may be hard to standardise intervention strategies, either 
because they are not fully elucidated or because they are poten-
tially numerous and interacting, then our evaluation design may 
have to be optimised to advance simultaneously our understand-
ing of mechanisms, assess important outcomes and examine the 
links between the two. Our aim in intervention and evaluation 
design is therefore to focus on maximizing learning and research  
rigour.

Employing a clinical network as an intervention poses a number 
of specific evaluation challenges. The use of an experimen-
tal design that relies on use of randomisation and controls is 
problematic for a number of reasons. Here we briefly highlight 
some key issues. First, the unit of intervention is the network 
itself even if it comprises multiple organisations or facilities. In  
this sense the direct comparator should be absence of a network, 
reducing comparison to one intervention and one control obser-
vation which would represent a weak experimental design even 
if such a study was feasible. Some might consider facilities to be 
the unit of intervention, these then might be randomly allocated 
to participation in a network or as ‘controls’. We have previously 
discussed how randomisation may not achieve equivalence or  
balance in such a situation if only relatively small numbers of 
complex organisations such as hospitals can be included for  

reasons of feasibility106. Amongst these is that the list of  
known and unknown factors (confounders) that may influence 
a hospital’s response to intervention is potentially very long and 
time-varying106. For example, in Kenya these may extend from 
change in political or hospital leadership to localised strikes  
to distinct differences in disease epidemiology107,108. More specific 
to the LMIC context may be lack of data from control settings 
needed to evaluate intervention effects on quality or outcomes of 
care109,110. To gain such data researchers may have to create and 
embed new data systems which themselves become a form of  
intervention111. Denying ‘control’ hospitals access to information 
that may help them improve poses clear ethical challenges. For 
multiple reasons, therefore, examining the effects of networks 
might best be conducted using longitudinal study designs  
without controls based on a programme theory while using both  
quantitative and qualitative strategies to examine effects linked 
to a plausibility framework112. These evaluation designs may 
take the form of ‘in-depth, mixed-method case studies that pay  
attention to interconnectedness and incorporate an understand-
ing of how systems come together as a whole from different  
perspectives’59 and it is this form of evaluation we propose  
would be most useful to determine the effects of our network  
intervention and how it might produce both intended and  
unexpected effects.

Our primary research question
How can a complex intervention comprising the development and 
sustained implementation of a multi-professional network (the 
change strategy) improve the quality of neonatal care and over-
all risk adjusted mortality in Kenyan hospitals and what trans-
ferable lessons can be identified that help advance programme  
theory to support future large-scale change interventions?

In tackling this overarching question, we will address a set of 
questions within sub-studies that advance our understanding of  
specific change efforts and effects.

1.    Does co-design of job aides, audit tools and communi-
cations skills training improve their adoption and the  
quality of medical and nursing care?

2.    Which common factors need to be modified to  
improve inpatient neonatal care and outcomes?

3.    How do important process of care quality indicators 
change in response to feedback and how do these indi-
cators and mortality change over the period of network  
participation?

4.    What is the optimum approach for risk adjustment so 
that variations in case-mix and case-severity can be 
accounted for when evaluating temporal trends in inpatient  
neonatal mortality?

5.    How do senior doctors and nurses’ social ties evolve 
within the network, influenced by face to face and online 
interaction, and influence the performance of frontline  
staff?

6.    How does information being produced by the network 
reach policy makers and other influential stakeholders and 
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how might performance data be influential in fostering  
network growth and wider health system improvement?

7.    How can better performance measurement be integrated 
into national information systems to sustain improvement 
and future national networks?

In Phase 1 and extending into Phase 2 we will examine  
Questions 1 and 2. We will use data from a pre-intervention period 
and Phase 1 to develop and then deliver performance feedback 
on agreed quality indicators in Phase 2 and validate prognostic 
models for mortality (addressing Question 4) that can be used in  
future risk adjusted analyses of programme effects on neonatal 
outcomes. Across the phases of the intervention we will roll out 
the job aides, audit tools and communications training and link 
this with facilitative supervision, mentorship and peer learning 

with the aim of improving day-to-day clinical NBU care. Our 
aim is to intensify the focus on mortality reduction in Phase 3  
using continued feedback and sharing stories of effective 
change across the MPN and with senior national level stake-
holders. This will provide momentum and encouragement to 
key individuals at all organisational levels to strengthen change 
efforts. Data will be collected as the intervention matures  
through Phases 1, 2 and 3 to examine the evolution of the MPN  
and its effects (tackling specific Questions 3, 5 and 6) and  
explore how performance measurement might be integrated 
into the national health information system (addressing specific  
Question 7). Data on changes in quality indicators and mortal-
ity from across the pre-intervention period and Phases 1 to 3  
together with qualitative data from across sub-studies will be 
employed in the Realistic Evaluation. Further information on  
the proposed conduct of sub-studies is provided in Table 2.

Table 2. Specific questions - sub-study designs and methods.

Study design and methodology Study site; study populations; sampling procedures; and 
data collection procedures

1. Does co-design of job aides and communications skills training support improve adoption of innovations and the quality of 
medical and nursing care

Rapid cycle co-design meetings with hospital staff of job aides 
(e.g. to support better documentation of vital signs observations 
and feed prescribing), structured team based case review (TCR 
audit) tools and to adapt an existing communications training will 
be used with pilot testing in these sites for an initial six months. 
(Completed) 
Currently - Introduction of new job aides and TCR audit tools is 
being progressively extended to MPN hospitals in the closing 
part of Phase 1 in preparation for Phase 2 when feedback on key 
indicators and MPN peer engagement will be used to promote 
their use. The adoption of job aides and their early effects on 
process measures of quality of care will be evaluated in Phase 2 to 
inform continued efforts to promote adoption.

Study sites: We will seek 2 - 3 MPN hospitals as volunteers for 
the rapid-cycle co-design activities prior to progressive pilot 
implementation in the remaining 8 - 9 hospitals. Study populations: 
Nurses and medical staff will be identified by hospitals to work 
with researchers to co-design job-aides and mortality audit tools 
and subsequently implement these. For piloting adoption of job 
aides, medical records of NBU admissions in the pilot period will 
be sampled. Procedures: Hospital records for NBU admissions for 
whom a co-designed job aide should be used / completed will be 
used to ascertain adoption and use these pilot studies data on up 
to 30 cases in 2-3 hospitals, allowing further redesign of job aides 
as needed. Notes and results of group meetings to co-design 
TCR audit tools and communications training will be used to 
assess the design process and improve tools prior to wider scale 
implementation as part of a Human Centred Design approach. 

2. Description of common modifiable factors in providing effective feeding to sick babies.

We will promote use of the structured neonatal TCR audit 
approach co-designed in Phase 1 across the MPN during Phase 2 
and 3 to review late deaths occurring on the NBU (those ≥ 3 days 
post-natal age) to identify modifiable factors occurring during 
the NBU stay. TCR audit reports will be collated as part of MPN 
activities and aggregate reports generated on modifiable factors 
from across the 11 hospitals. Pooled data will be used to describe 
the nature and frequency of modifiable factors across hospitals.

Study sites: This work will include all 11 MPN hospitals. Study 
populations: Hospitals will be asked to review late post-natal deaths 
(those ≥ 3 days post-natal age at time of death) each month 
(noting that the Ministry of Health expects all neonatal deaths to 
be reviewed). Data collection procedure: Deidentified data will be 
collected from hospitals’ structured neonatal TCR audit reports. 
We aim to collect data on 250 cases as the basis for a report 
summarizing findings from all hospitals.

3. How do important process of care quality indicators and mortality change over the period of MPN participation

Building on Phase 1 and the earlier establishment of the 
information system we will track and develop feedback systems 
on quality of practices such as feed prescribing, monitoring 
(e.g. assessment with pulse oximetry) and mortality outcomes 
and progressively use this to focus hospital teams’ attention on 
their performance in providing quality care and achieving good 
survival outcomes. We will aim to further drive local learning on 
how to improve care through online and MPN meetings between 
hospitals and promote the use of the information from locally 
conducted neonatal TCR audits that identify factors that can be 
modified to improve outcomes.

Study sites: This work will include all 11 MPN hospitals. Study 
populations & sampling: We will examine medical records for all 
NBU admissions in Phases 1, 2 and 3 and especially those meeting 
criteria of being a vulnerable baby (either preterm birth (<37 weeks 
gestation) or low birth weight (<2500g). Data collection procedure: 
All NBU records from which routine de-identified data are 
currently being captured and we will use the quality indicators 
developed (e.g. on feeding practices and correct antibiotic use) 
to provide monthly mortality reports and three monthly summary 
reports on quality of care indicators. We will track the change 
in aggregate and hospital specific performance and mortality 
outcomes over time.
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Study design and methodology Study site; study populations; sampling procedures; and 
data collection procedures

4. What is the optimum approach for risk adjustment of neonatal mortality so that variations in case-mix and case-severity can 
be accounted for when evaluating temporal trends in inpatient neonatal mortality

We will build on prior work undertaken in a single Kenyan hospital 
to develop two candidate prognostic scores for neonatal mortality 
and use data already captured to undertake external validation 
and improvement of these modelling approaches. 
The aim will be to develop a prognostic scoring approach that can 
be applied at individual patient level that enables us to undertake 
risk adjustment when tracking the long-term trends in survival 
outcomes in response to the MPN intervention.

Study sites: This work will include all 11 MPN hospitals. Study 
populations & sampling: We will use existing data on over 30,000 
NBU to validate / revise a preferred prognostic model and then 
use this model to provide risk-adjusted estimates of mortality each 
month for the 11 sites for a total of 36 months across Phases 1, 
2 and 3. These data will enable us to say with greater certainty 
whether NBU mortality rates are declining over the period of 
intervention and potentially in which sub-populations.

5. How do senior doctors and nurses’ social ties influence the performance of frontline staff and evolve within the MPN influenced 
by face to face and online interaction

Building on work to develop and implement the communications 
training we will progress to examine the relationships between 
medical and nursing staff within and between hospitals. This 
work will be informed by conduct of a realist review of social MPN 
analyses conducted on hospital staff and based on this proceed 
to empiric work involving in-depth interviews (IDIs) with senior 
hospital staff, small group discussions with frontline workers and 
family members, and episodes of non-participant observation 
of everyday practices. The aims of this data collection will be to 
explore changes in how MPN participants perceive their roles, 
their teamwork, the practices they employ to improve neonatal 
and family centred care and how these may all be mediated by 
the creation or strengthening of social ties resulting from MPN 
participation. 

Study sites: Medical and nursing leads from all 11 MPN hospitals’ 
NBUs will be eligible for IDI and four hospitals representing 
maximum variation in performance on quality indicators 
being tracked will be identified for further IDI and small group 
discussions. In these four purposefully selected hospitals, non-
participant observation will be conducted and front-line staff and 
family members will be invited for small group discussions based 
on convenience sampling but employing inclusion criteria to ensure 
diversity in respondents (e.g. based on age, qualification (for staff), 
gender and education (for family members) The aim is to conduct 
two small group discussions with staff (total four to six people) and 
families per site.

6. How does information being produced by the MPN reach senior advisory and advocacy group members and how may it be 
influential in fostering MPN growth and wider health system improvement

The MoH Technical Group of Experts is expected to meet three 
times monthly in Phases 2 and 3. In the last 3 months of Phase 
3 IDI will be conducted with group members and key wider 
stakeholders. We will explore their opinions on the value of the 
information being created by the MPN, their experience of their 
work as a group, and how such information might be used in 
the wider health system context to promote improved NBU 
care. Activities or reports have been of value in helping support 
decision making. 

This work will focus on the national level and at the level of county 
administrations where these have hospitals included in the MPN. In 
Phase 3 IDI will be conducted with members of the MoH Technical 
Group of Experts (n = 6 - 8), health care policy makers, key donor 
partner personnel (e.g. UNICEF, WHO) and selected senior county 
and hospital managers (total n = 6 - 10). Sampling procedures: 
Sampling will be purposeful with a snowballing approach used to 
identify relevant interviewees in national or county government, 
hospital management or donor organisations. 

7. How can better performance measurement be integrated into national information systems to sustain improvement

We have conducted with the MoH (Informatics Division) a careful 
appraisal of existing neonatal data collection approaches within 
the national DHIS2 system revealing considerable weaknesses110. 
We will draw on prior work38 to use consensus development 
methods to develop a core set of preferred neonatal quality and 
outcome indicators for use at national level. We will follow this 
with use of human centred co-design approaches to improve 
the process of neonatal data capture and the DHIS2 tools that 
support it to enable long-term, large scale tracking of neonatal 
care and outcomes embedded in the national DHIS2.

This work will be conducted at the national level with the Ministry 
of Health and its Neonatal and Child Health Unit and its Informatics 
Division. A stakeholder meeting, linking to one of the proposed 
MPN meetings, will be held to review and suggest revisions to 
the current information procedures and tools. Draft quality and 
outcome indicators developed will be refined and agreed with 
key stakeholders though the Ministry of Health Technical Group 
of Experts. Based on this process we will revise existing paper 
tools and online DHIS2 data capture tools employing co-design 
workshops and ‘walk-throughs’ with health records information 
officers and clinicians to develop minimal viable products (MVPs) 
for initial testing. We will progress these MVPs so they can be 
incorporated into the DHIS2 system and potentially extend this by 
enabling distributed data capture through mobile applications.

TCR, team based case review; MPN, multi-professional network; NBU, newborn unit; IDI, in-depth interview; MoH, Ministry of Health; MVP, minimal viable 
product.

Quantitative analyses and sample size
Data from across the phases will be used to develop time-
series models interrogating the rate of improvement in proc-
ess indicators and health outcomes over time and as the network  

intervention progresses. Data will be collected from the national 
information system (DHIS2) on at least 30 hospitals not in 
the network over the same time period. These data will pro-
vide a frame of reference that can help us interpret whether any  
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changes in intervention hospitals are plausibly related to inter-
vention or linked to wider secular changes in hospital neonatal  
mortality in Kenya.

Existing pooled data from 11 hospitals we initially plan to work 
with and for which we have pre-intervention data indicate 
we can expect denominators of approximately 1200 babies 
of any weight and 400 low-birthweight (LBW) babies to be 
admitted to these NBUs per month. Such denominators would 
allow for specific monthly performance indicators across the  
network to be estimated with 95% confidence intervals around 
the most conservative proportion of 50% of ± 5% and ± 3% 
for LBW and all babies, respectively. These sample sizes are  
sufficient for detecting meaningful changes in performance and 
health outcomes to inform our plausibility analysis and later  
realistic evaluation. For example, in pooled data across sites  
inpatient mortality at baseline is currently estimated to be  
10% +/- 1%. In an end-line period of three months if crude  
mortality in the same hospitals is 8% or lower, this would  
likely represent a significant change. Using appropriate,  
individual risk adjustment in time series analyses will improve 
the rigour of these analyses. These sample sizes will also be  
sufficient for detecting clinically important changes in quality of 
care indicators as we have demonstrated in previous paediatric  
work36,37,113.

A large body of qualitative data will be collected linked to the 
specific questions we outline above and that enable us to exam-
ine elements of the starting programme theory (Table 2). Data 
from across all the sub-studies will be analysed using the real-
ist logic of analysis as set out by Pawson and Tilley10. The goal 
of the data analysis is to further develop the programme theory  
(Figure 5) so that it will provide more complete explanations 
for how the MPN intervention results in changes of the process 
indicators and health outcomes. This analysis will pay careful 
attention to the changes in behaviour of actors at multiple lev-
els of the health system that are hypothesised to be necessary to  
effect large scale change and in keeping with recommenda-
tions to conduct in-depth, mixed-method case studies59. To  
further complement this work and provide important contex-
tual data we will collate information on other programmes 
being implemented in all Kenyan hospitals and those within 
the MPN that may influence their neonatal care as well as 
any major changes in national or county government policies. 
In addition, the team will use reflective team meetings to  
carefully document actual network activities taking note of 
any changes that occur during the process of intervention and 
recording their reflections on the reasons for these. Our analy-
ses will allow us to explore unintended and potentially emergent  

consequences of the intervention. For example, we can pay par-
ticular attention to how Kenya’s response to the COVID-19  
pandemic influences the provision of neonatal care in the short 
and long-term. We will use this process of critical enquiry to 
advance our programme theory of what worked, why and under 
what conditions to improve NBU care10. We will present find-
ings in the form of context-mechanism-outcome configurations 
that will inform our updating of the programme theory which 
we will use to guide the design of new large-scale improvement  
programmes.

Conclusion
In LMIC contexts there has been growing interest in embedded  
research114 and long-term learning sites to help understand  
large scale change115, although researcher-led large-scale change 
interventions are perhaps less common42,116,117. Others focused 
on large scale change in LMIC have focused on the politics and 
governance of such change or employed Realistic Evaluation as 
a central strategy to explore hospitals’ management118,119. Work 
in the latter arena has contributed significantly to thinking on 
the effects of hospital management on improvement and change  
processes120,121 and on the evolution of specific service deliv-
ery platforms97. In HIC the UK NHS Institute for Innova-
tion and Improvement presents a more practical guide to large 
scale change interventions7 and there have been efforts to 
learn from the UK’s Collaborations for Leadership in Applied  
Health Research and Care and geographically widespread  
service improvement interventions122,123. Often, however, research 
is conducted in tandem with an existing intervention or used to  
provide ex post explanations for programme success or failure.  
Here, we attempt to provide a programme theory, propose 
to undertake the intervention it informs and subsequently  
evaluate its progress. The longer-term aim will be to revise the 
programme theory as part of a process of creating knowledge  
that is transferable and may help optimise future LMIC  
interventions.
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Is the rationale for, and objectives of, the study clearly described?○

 
The need to reduce neonatal mortality is clearly urgent which helps justify the rationale and the 
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objectives for the study proposed. 
 
It might be nice to include a diagram or revise the figure or just add additional explanation to 
show how the network strategy and the things it fosters such as local institutional entrepreneurs 
can influence the proximal and distal outcomes in Figure 1. Generally, I could use a little more 
help in understanding how the intervention components described will impact the outcomes in 
Figure 1. I wonder if more explicitly and completely including the voices of the women and 
families served in the research design might help make this connection clearer. 
 
The study itself will be driven by 7 research questions. The work in questions 6 and 7 almost 
seems like a stand-alone dissemination study. This study actually seems like a life’s work with 
questions 1 through 5, so it could be better justified why questions 6 and 7 are included. I 
definitely see the importance of them, but there is a lot going on here. Also, they could benefit 
from the inclusion of consumer voices (sorry to be a broken record on this, but it’s pretty critical 
with women and children key pops). 
 

Is the study design appropriate for the research question?○

 
The use of Realistic Evaluation is justified because of the self-reflective position of the evaluators. 
The use of in-depth, mixed methods with a heavy emphasis on qualitative inquiry is appropriate to 
the design; in a sense this is a large case-study of a network intervention and so the study design 
is appropriate. 
 

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

 
This nature of the intervention and the methods chosen to evaluate it are in this case unique and 
highly specific. For this reason, replication is not likely. However, the detailed case for the 
theoretical underpinnings of the intervention should facilitate understanding of the mechanisms 
by which change was or was not achieved, and the methods for measuring this change are clear. 
For this reason, others seeking to replicate pieces of the intention or even an adapted version of it 
should be able to glean sufficient detail to allow useful comparison if not replication. Table 2 and 
the narrative surrounding it do a good job of describing the methods in detail. 
 
Throughout there are opportunities to include consumers more than is described – for example, 
they could help in designing job aids and care strategies. 
 
The quantitative outcome evaluation is well described. More detail could be provided on some of 
the process measures. For example, how the completion and use of job aids will be assessed, how 
adoption will be ascertained, how the results of group meetings will be assessed and how tools 
and improvements will be measured. There is mention that these things will be done, but not how 
they will be assessed in detail. 
 

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

 
The quantitative data set is well described and the investigators have experience using it so it 
seems highly feasible and usable. The qualitative data collection is less well described as is any 
assessment of process indicators like how well a job aid did or didn’t work, how many people 
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participate in the planned activities, etc. Table 2 does a nice job with the methods overview, but 
additional detail about how the qualitative data will be collected and used alongside the 
quantitative data would be helpful.  
 
Minor edits suggested: 
 
Two adjacent instances of “However” in the abstract. 
In Table 2, only Question 2 is framed as a statement, not a question, which seems odd. 
 
A caveat: This article relies heavily on bodies of theory I’m not familiar with (as I am basically a US-
based implementation scientist); however, the justification for the selection of the theories such as 
network theory are good and the overall logic for the intervention is sound.
 
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?
Partly

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Implementation science, health services research, program evaluation

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.

Author Response 05 Dec 2020
Mike English, KEMRI-Wellcome Programme, Nairobi, Kenya 

Thank you for carefully considering our report and for offering suggestions for revision. We 
have tried to make particular changes to the text (in section titled - An initial programme 
theory for an intervention targeting improvements in care on Kenyan NBU) to address the 
issue of how our intervention approach is linked to the quality of care issues identified in 
the driver diagram (Figure 1). Part of the challenge of what we are trying to do is that it is 
hard to isolate how a particular feature of the intervention strategy impacts on a particular 
driver. In fact, one of the ideas we hope is conveyed is that it may be a mistake to try and 
tackle very specific quality problems in isolation. Adapting Figure 1 or adding a table to 
illustrate how the intervention elements impact the drivers directly is somewhat contrary to 
a central tenet that we are dealing with complex systems. We did consider trying to develop 
causal loop diagrams that might be better suited to illustrating the complexity of 
interconnections but these soon seemed to become unmanagably complex. So we have 
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tried to address this issue, partly, by providing additional text that points to how different 
intervention elements may work together to address the drivers of poor quality care. 
We also acknowledge that objectives 6 and 7 are themselves fairly major research topics 
and therefore add to the ambition of this work. In this pre-protocol we wanted to set out 
our intent in advance of the work itself in an effort to be transparent about our aims. We 
hope that we can achieve them and by laying out the intent now we will owe people an 
explanation of why we did not achieve them if this turns out to be the case. 
It is an excellent point that the family members, especially the mothers are also key 
stakeholders and partners in our network. This is an area we are beginning to work on 
more actively but did not feel we had the capacity to include in a more formal part of the 
intervention planning at this stage, although we intend the communications training to 
have as a strong focus staff-family relationships that we hope will empower families as 
partners in care. 
We agree with the comment that what we are proposing may not be replicable directly in 
another context. As suggested in your comment the real purpose of publishing this report is 
to demonstrate how we have developed our ideas in the hope that this example is helpful to 
others also attempting to employ theory more explicitly in their strategies to achieve 
change. 
We hope we have addressed the minor comments in our revisions.  

Competing Interests: No competing interests were disclosed.
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provided the original work is properly cited.

Ferdinand C Mukumbang   
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Cape, Cape Town, South Africa 

Thank you for the opportunity to review such a rich paper. 
 
I would like to suggest a complete rewrite of the abstract. I found it very hard to follow. The ideas 
did not in my opinion flow seamlessly and I struggled to make sense of what the authors are 
trying to achieve from the information provided in the abstract. Some of the sentences there could 
also be simplified. 
 
The authors should offer a simple definition of program theory to help unfamiliar readers. 
 
One of my major concerns is that the aim of the study is not clear. I am not really sure what the 
authors set out to achieve in this paper. They outlined a bunch of things that they sought to 
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achieve but it is unclear what the aim of the paper is. 
 
It would have been more appropriate to see how the authors embed their data collection 
procedures in the realist evaluation research cycle. This would provide better clarity on how they 
obtained their initial programme theory and how they intend to refine this programme theory to 
explain the process of large scale transformation.
 
Is the rationale for, and objectives of, the study clearly described?
Partly

Is the study design appropriate for the research question?
Partly

Are sufficient details of the methods provided to allow replication by others?
No

Are the datasets clearly presented in a useable and accessible format?
Not applicable

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Health policy and systems research; Critical realist-informed research 
including realist evaluation and realist reviews; Implementation sciences; Theory-driven 
evaluations.

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to state that I do not consider it to be of an acceptable scientific standard, for 
reasons outlined above.

Author Response 05 Dec 2020
Mike English, KEMRI-Wellcome Programme, Nairobi, Kenya 

Thank you very much for your review and the considered comments you made to suggest 
improvements. We have, we hope, addressed your concerns in the revised manuscript now 
submitted. Specifically, we have rewritten the abstract and introduction. We hope the 
purpose or aims of the manuscript are now clearer and that the struture of our report is 
also better signposted and justified. We have also indicated how we feel our work is aligned 
with the Realist Evaluation cycle, noting that it is largely an example of the first phase of this 
cycle to develop an initial programme theory. However, we note that in doing this we drew 
on a considerable body of prior research and experience in the specific context in which we 
propose to intervene. 
We hope the revised text is an improvement.  

Competing Interests: No competing interests were disclosed.
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Amy Gray   
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The authors have published a study pre-protocol which is an interesting read, that for others 
provides a great breadth of references to theories relevant to improving care and health systems. 
In particular they focus on improving neonatal care in Kenya which is appropriate given the 
complexity of neonatal care and the need for inter-professional cooperation if it is to succeed at 
the hospital level - and therefore warrants this attention. 
 
The authors provide a programme theory which I believe appropriately draws on different 
theories or frameworks including complexity theory, networks as vehicles for change, distributed 
leadership, trust, and self determination alongside governance and notions of feedback. 
 
This is a complex and challenging piece to write given the depth that could be explored in each of 
these areas of work alone, let alone together. 
 
The description of the planned phased evaluation is appropriate in relation to the questions to be 
answered and in the use of realist evaluation. 
 
The clear intervention they have identified is a multi-professional network - which itself rests on a 
relatively small central team which interacts with other levels of hospital networks. It is less clear 
to me how they have chosen specific activities that this team will undertake including 
outreach/mentorship, peer-to-peer mentoring, feedback, coaching and communications training 
(nursing). Some of these are hinted at within the relevant theories for frameworks. But as activities 
many are poorly articulated in the current literature as to what is done when these activities are 
undertaken. For example, coaching is an approach which could apply equally to leadership as it 
does to communications training. Nor it is quite clear why if the focus is on an inter-professional 
network, why different members of this network (eg doctors and nurses) have been singled out 
for different activities, when the aim is to work together. Having stated this, the co-design of many 
of these components seems critical - thus allowing for future clarity in their definition. 
 
This is an ambitious undertaking, but it is the type of research which is needed if we are to achieve 
complex health reform at scale.
 
Is the rationale for, and objectives of, the study clearly described?
Yes

Is the study design appropriate for the research question?
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Yes

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

Are the datasets clearly presented in a useable and accessible format?
Not applicable

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Quality of care, Education, Child Health, Global Health, Implementation 
research.

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.

Author Response 05 Dec 2020
Mike English, KEMRI-Wellcome Programme, Nairobi, Kenya 

Thank you for taking the time to review this article and for your comments. We have tried to 
address the issue of why the particular intervention components were selected and why 
they might have specific target groups in the revised manuscript. However, we are also 
conscious of the length of the piece already and so tried to keep these explanations brief. 
We also recognise, and mention this in the section on intervention design, that the 
intervention itself will likely evolve. For example, we indicate that initially we will target 
communications training at senior nurses because prior work has identified major staff-
family communication problems. However, as this work progresses and the multi-
professional network evolves intervention components such as communications training 
may well extend beyond the original target group in response to demand or direction from 
our partners in the network.  
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This paper is a pre-protocol paper addressing the context and theory underpinning potential 
large-scale interventions for improving neonatal care in Kenya. 
 
The authors begin by describing the challenges facing neonatal care in Kenya, with a focus on 
mid-level (district/country) hospitals and healthcare delivery by nurses and junior medical staff. 
 
Drawing on their experience with professional networks, the authors explore the theoretical 
mechanisms through which networks can contribute towards large-scale change. While I am not 
familiar with all the theoretical influences here, I am impressed by the breadth of theories 
considered, and the coherent presentation of how they may contribute to an overall program 
theory and intervention design. 
 
The authors then present a program theory depicting the use of a 'multi-professional network' as 
an intervention to drive large-scale improvement in neonatal quality of care. The program theory 
clearly emphasizes the importance of relationship, ranging from micro (e.g. parent-nurse 
relationships), meso (e.g. professional relationships within and between facilities), to macro (e.g. 
government, management and professional institutions). In describing these relationships and 
the proposed particular interventions (e.g. job aids, mentoring program, audit activities), the 
authors clearly have a good understanding of the complexity of patient care and how a 'network' 
intervention might work. 
 
The authors then lead into an excellent discussion about what evaluation approach is appropriate, 
before articulating the research questions. (Though I wonder if the primary question is actually 
"how can...", rather than just "can...".) 
 
This is an excellent study protocol (or pre-protocol), which in itself will be a great resource to 
others seeking to design and evaluate programs for large-scale health service improvement. 
 
Is the rationale for, and objectives of, the study clearly described?
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Is the study design appropriate for the research question?
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Are sufficient details of the methods provided to allow replication by others?
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Are the datasets clearly presented in a useable and accessible format?
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