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ABSTRACT 
 
Background: Preterm infants are at great risk for a variety of health and 

developmental problems.  The Neurodevelopmental Supportive Care (NDSC) 

Approach aims to minimise the stress of the neonatal intensive care unit (NICU) 

environment.  Neurodevelopmental supportive care is a well-studied area 

internationally but despite the evidence, this approach is not currently applied in 

South African public sector NICUs, as standard practice.  The training of the 

multidisciplinary team (MDT), on NDSC, seems too limited to equip them for their 

work in the NICU environment.  

Aims: 1) To assess the current state of the neonatal intensive care unit with regard 

to neurodevelopmental supportive care in the two public sector hospitals, 2) To 

develop a structure for implementation and prepare for implementation, and 3) To 

implement the training programme intervention and evaluate the process of 

implementation. The aims were aligned with three phases and each aim had a 

number of objectives. 

Methods: This was an implementation study using a multiphase design and the 

Quality Implementation Framework (QIF) to guide the implementation process.  The 

intervention which was implemented was a multidisciplinary, NDSC training 

programme related to preterm infants in the NICU.  The study was based on the 

four phases of the QIF and consisted of nine distinct steps.  Total population 

sampling was used and participants included the MDTs who provide services in two 

public sector academic hospital NICUs in South Africa.   

Results: In Phase 1 of the study, the training needs of the MDT and the 

operationalisation of the NDSC approach confirmed the MDTs did not adhere to the 

NDSC approach and all nine NDSC categories needed to be included in the training 

programme.  During Phase 2 the implementation plan was developed. The 

implementation and evaluation of the NDSC training programme in Phase 3 

revealed implementation facilitators and barriers. Small changes in practice were 

identified and participants were positive about the training.   
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Conclusion: The training programme was perceived as positive and small changes 

in individual NDSC practice were noticed.  Changing practice is a complex and 

lengthy process and the implementation of the NDSC training programme was only 

the beginning of this process.  Recommendations from this study were made and 

can guide future implementation of training on NDSC in the public sector NICUs.     
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OPERATIONAL DEFINITIONS 

Champions Individuals who are motivated to drive the 
implementation process and support 
others to participate in the process (Burke, 
Morris, & McGarrigle, 2012).  
  

Change commitment  Change commitment refers to the 
members of an organisation’s shared 
decision to implement change (Shea, 
Jacobs, Esserman, Bruce, & Weiner, 
2014). 
 

Change efficacy Change efficacy refers to the members of 
an organisation’s shared belief in their 
combined ability to implement change 
(Shea et al., 2014). 
 

Community service Compulsory service for all healthcare 
professionals in South Africa for a period 
of 1 year (Reid, Peacocke, Kornik, & 
Wolvaardt, 2018). 
 

Context Context is described as the environment, 
setting, or circumstances where an 
intervention is due to be implemented 
(Pfadenhauer et al., 2015). 
 

Contextual factors  
 

Factors related to the context where the 
intervention is due to be implemented 
which can influence the implementation 
process (Damschroder et al., 2009; 
Damschroder, 2020).   
 

Critical stakeholders A person who will be involved in the 
implementation study or who can influence 
the implementation study (Gopichandran 
et al., 2016).  In this study the critical 
stakeholders were the neonatal intensive 
care unit managers and heads of 
departments. 
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Evidence-based practice 
 

Evidence-based practice (EBP) is defined 
as the integration of the best available 
research evidence, clinical expertise and 
patient needs to optimise clinical decision 
making and patient care (Albarqouni, 
Glasziou, & Hoffmann, 2018). 
 

Frameworks Frameworks provide a broad set of 
constructs that organise concepts and 
data descriptively without specifying 
causal relationships (Bauer et al., 2015). 
 

Implementation Implementation is the planned process of 
bringing an intervention into practice 
(Pfadenhauer et al., 2015). 
 

Implementation strategies Implementation strategies are defined as 
the methods or techniques which are used 
to support the implementation of an 
intervention (Proctor, Powell, & McMillen, 
2013).  
 

Intervention/innovation An idea, practice, intervention or object 
which is perceived as new by an individual 
or an organisation.  The intervention does 
not have to be new but the ‘newness’ can 
also relate to knowledge, opinion or choice 
to implement the intervention (Rogers, 
2010).  
 

Models A simplified depiction of a more complex 
world with relatively precise assumptions 
about cause and effect (Bauer et al., 
2015). 
 

Multidisciplinary team In the context of this study the 
multidisciplinary team consisted of the 
doctors, nurses, physiotherapists, speech 
therapists and audiologists, dietitians and 
occupational therapists. 
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Neurodevelopmental supportive 
care/ neurodevelopmental care/ 
developmental care/ 
neuroprotection 

These terms are often used 
interchangeably in the literature and refer 
to strategies used to decrease the stress 
on preterm infants in the NICU.  It includes 
aspects such as individualised care, 
handling, positioning, family-centred care, 
feeding, pain management and 
manipulation of the environment.   
 

Premature or preterm infant An infant born before 37 weeks gestation 
(World Health Organization, 2015) 
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 INTRODUCTION 

 AN INTRODUCTORY VIGNETTE 

The researcher always had a keen interest in the development of infants and 

children and has been involved in the assessment and treatment of children for 

many years.  Clients included children with developmental delay, perceptual 

deficits, school-related problems but also children with neurological conditions such 

as cerebral palsy.  The lifetime impact of a condition such as cerebral palsy, on a 

child and his/her family is undeniable.  As occupational therapists, we provide 

treatment, equipment, stimulation, assistive devices, emotional support, advice and 

much more, but the day-to-day struggle for the child and the parents is ongoing and 

persistent.  This is a huge leap but prevention is better than cure and if there is a 

way to prevent a debilitating condition such as cerebral palsy, surely, this should be 

investigated.  One of the possible causes of cerebral palsy is prematurity.  The 

premature infant’s brain is immature and susceptible to injury which can result in 

cerebral palsy.  These physiologically fragile infants require specialised, 

developmentally appropriate care while they are in the neonatal intensive care unit. 

In 2014 the researcher attended the four-day Little Steps® training programme on 

neurodevelopmental supportive care (NDSC) for preterm infants.  The course 

included theory on the development of the fetus, a comparison between the 

intrauterine environment and the neonatal intensive care unit (NICU) environment, 

and how to manage and support the preterm infant and the family in the NICU.  The 

training further included a practical session at one of the academic, training 

hospitals in Gauteng.  This was an eye-opener as the NDSC approach was non-

existent in this public hospital NICU.  As an academic hospital, linked to a university, 

staff should have access to the best available evidence, both locally and 

internationally.  Yet the NDSC approach, which has been well researched from the 

1960s and applied in international NICUs, was not visible in our hospitals.  This 

prompted the researcher to embark on a study to facilitate change in South African 

public sector NICUs.    
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 BACKGROUND INFORMATION 

Mortality and morbidity of the preterm infant (born < 37 weeks gestation) is an 

ongoing concern worldwide (Howson, Kinney, & Lawn, 2012; Rhoda, Velaphi, 

Gebhardt, Kauchali, & Barron, 2018; Chawanpaiboon et al., 2019).  In 2016 it was 

determined one of the main causes of childhood mortality in children under the age 

of 5 was complications due to prematurity (UNICEF, 2017).  Similarly, in South 

Africa almost 50% of all neonatal deaths were due to preterm birth complications 

(Rhoda et al., 2018).     

Globally emphasis is placed, not only on reducing child deaths, but also on 

improving the quality of care for neonates including preterm infants (Lawn, Davidge, 

Paul, von Xylander, Johnson, et al., 2013; Chawanpaiboon et al., 2019).  In the 

safety of the intrauterine environment, the unborn fetus would have been protected 

from bright lights, noise, noxious smells, excessive handling, poor positioning as 

well as pain (Goldstein, 2012; Altimier & Phillips, 2013).  Instead these preterm 

infants are cared for in the neonatal intensive care unit (NICU) where they are 

subjected, on a daily basis, to a variety of unpleasant and often harmful stimuli.  

In the 1970-1980’s it was determined that the NICU environment was not conducive 

to the neuro-behavioural development of the preterm infant and that this 

environment often caused preterm infant stress (Symington & Pinelli, 2006).  The 

NICU environment should, as far as possible, mimic the intrauterine environment to 

decrease the stress levels of preterm infants.  This realisation led to the 

development of the Developmental Supportive Care Approach which is described 

as "a broad category of interventions that is designed to minimise the stress of the 

neonatal intensive care unit environment"(Symington & Pinelli, 2006, p. 3).  

The neurodevelopmental supportive care approach has been studied in-depth and 

results confirmed that this is the best approach to use when caring for the preterm 

infant in the NICU (Robison, 2003; McAnulty et al., 2010; Montirosso, Del Prete, 

Bellù, Tronick, & Borgatti, 2012; Altimier & Phillips, 2016; Milette, Martel, da Silva, 

& Coughlin McNeil, 2017).  More recently, an interprofessional group of experts, the 

Consensus Committee of the Standards, Competencies, and Best Practices for 

Infant and Family-Centered Developmental Care in the Intensive Care Unit  (2020), 

published the Developmental Care Standards for Infants in Intensive Care.  These 
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standards are based on the best available evidence and it is recommended for these 

standards of care to be integrated in the medical care of preterm infants and their 

families.   

Neurodevelopmental supportive care is a shared, multidisciplinary approach 

(Legendre, Burtner, Martinez, & Crowe, 2011; Lubbe, Van der Walt, & Klopper, 

2012; Barbosa, 2013; Phillips et al., 2013; Sturdivant, 2013).  It is therefore essential 

for all medical, nursing, allied health professional and support staff, providing 

services in the NICU, to have sufficient knowledge of the care preterm infants need, 

as this can contribute to the successful adoption of the NDSC approach in the NICU 

environment (Lubbe, 2009; Lawn, Davidge, Paul, von Xylander, de Graft Johnson, 

et al., 2013).  The most recent study which investigated NDSC in the public sector 

in South Africa, was conducted in 2009 (Lubbe, 2009).  In this study a situational 

analysis was performed in 12 selected NICUs.  The study revealed limited evidence 

of the application of NDSC principles which was associated with the staff’s 

knowledge and training on this approach.  Staff who attended training on 

developmental care, were better able to apply basic NDSC principles such as 

reading preterm infant cues (Lubbe, 2009).  Another South African study conducted 

in private sector NICUs in 2017, also identified the staff lacked knowledge of 

developmental care (Rheeder, Lubbe, & Pretorius, 2017).   

These results are confirmed by international studies which also found that 

inadequate staff training was one of the main reasons for poor implementation of 

developmental care in the NICU (Galarza-Winton, Dicky, O'Leary, Lee, & O'Brien, 

2013; Zhang, Lee, Chen, & Liu, 2014).  It can be concluded that staff who provide 

services in the NICU often do not have sufficient knowledge of neurodevelopmental 

supportive care to provide the best evidence-based service to preterm infants and 

their families. 

 PROBLEM STATEMENT 
Competent and skilled health care workers are essential in caring for both mother 

and newborn infant, especially the preterm infant (WHO, 2010).  Developmental 

supportive care is a well-studied area internationally but this approach is only in the 

beginning phases of implementation in the private and public sector NICUs in South 

Africa (Lubbe, 2009; Lubbe et al., 2012; Rheeder et al., 2017).  The training of the 
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multidisciplinary team members, with regard to neurodevelopmental supportive care 

of the preterm infant, seems too limited to provide these professionals with sufficient 

knowledge and skills to equip them for their work in the NICU environment.  This 

highlights the need for the implementation of a multidisciplinary training programme 

on neurodevelopmental supportive care. 

 PURPOSE OF THE RESEARCH 

The purpose of this study was to increase the knowledge of healthcare 

professionals, who provide services in public sector NICUs in South Africa.  

Qualified, skilled health care workers are needed to counter the incidence of preterm 

infant morbidity (Victora & Rubens, 2010; Lawn, Davidge, Paul, von Xylander, 

Johnson, et al., 2013) and they can be equipped through training programmes.  A 

NDSC training programme had to be implemented to increase knowledge and skill 

of health care professionals, who deliver services in the NICU.  The NDSC approach 

was deemed the most appropriate and the training programme selected, was a 

South African developed programme, namely the Little Steps® training programme 

developed by Lubbe.  

The process of implementation is just as important as the implementation itself and 

needs to be considered as part of any implementation study.  It was therefore 

necessary to identify contextual factors (facilitators and barriers) which could have 

affected the successful implementation of a training intervention.  These identified 

contextual factors can guide future implementation of training interventions in public 

sector hospitals in South Africa. 

 RESEARCH QUESTION 
What is the process of implementing a multidisciplinary training programme to 

improve neurodevelopmental supportive care in the public sector NICU and what 

are the contextual factors affecting implementation?   

 RESEARCH AIMS 

Using a framework can assist in the interpretation and reporting of implementation 

research and ultimately contribute to effective interventions and increased 

knowledge or change of practice (Flottorp et al., 2013).  It has been recommended 

that a good place to start with implementation research is with a process model or 
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framework.  The Quality Implementation Framework (QIF) was used to guide this 

implementation study (Meyers, Durlak, & Wandersman, 2012) and will be discussed 

in more detail in Chapter 3.  This study was based on the four phases of the QIF.  

The aims and objectives for each phase are presented below.   

1.6.1 Phase 1 Aims and objectives  

The aim of Phase 1 of the study was to assess the current state of the neonatal 

intensive care unit with regard to neurodevelopmental supportive care in the two 

public sector hospitals. 

Objective 1.1 

To determine the neurodevelopmental supportive care training needs of the 

multidisciplinary team, working in two selected neonatal intensive care units in 

Gauteng, South Africa. 

Objective 1.2 

To investigate the current neurodevelopmental supportive care operationalisation 

in the neonatal intensive care unit of the two selected public hospitals. 

Objective 1.3 

To conduct an intervention fit assessment for the selected hospitals. 

Objective 1.4 

To determine the readiness of the multidisciplinary team for implementation of the 

neurodevelopmental supportive care training programme. 

Objective 1.5 

To develop a pre-innovation session for the critical stakeholders. 
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1.6.2 Phase 2 Aims and objectives 

Phase 2 entailed the development of a structure for implementation and preparing 

for implementation.   

Objective 2.1 

To develop a plan for implementing the training programme. 

1.6.3 Phase 3 Aims and objectives 

In Phase 3 of the study the researcher aimed to implement the training programme 

intervention and evaluate the process of implementation. 

Objective 3.1 

To implement the neurodevelopmental supportive care training intervention. 

Objective 3.2 

To identify facilitators and barriers to change practice. 

Objective 3.3 

To determine the effect of implementing a multidisciplinary neurodevelopmental 

supportive care training programme. 

1.6.4 Phase 4  

Phase 4 of the QIF focuses on the process of improving future applications: learning 

from experience.  The purpose of this phase is to retrospectively and critically 

analyse the implementation process and to learn from experience.  This PhD study 

did not include a fourth phase but rather concluded with recommendations, 

limitations and a reflection of the implementation process which was included in 

Chapter 11.  
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As mentioned above and discussed in more detail in Chapter 3, this study used the 

QIF as a structure.  Figure 1.1 provides a diagrammatic overview of this study’s 

phases and objectives based on the QIF while Table 1.1 depicts how the aims and 

objectives of the study align with the phases of the QIF (first and second columns).  

The third column describes the strategies used while the fourth column shows the 

chapters of the thesis. 
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Objectives: 
3.1 Implementation of training 
      intervention 
3.2 Identify facilitators and  
      barriers 
3.3 Determine the effect of  
      the intervention  

Recommendations for future 
implementation interventions 

Objectives: 
1.1 Determine training needs of the MDT 
1.2 Determine NDSC operationalisation in NICU 
1.3 Conduct an intervention fit assessment  
1.4 Determine readiness for change 
1.5 Develop a pre-innovation session 

Objective: 
2.1 Develop an implementation  
      plan 

Figure 1.1: Adapted Quality Implementation Framework (QIF) for this implementation study 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* Multidisciplinary team (MDT); Neurodevelopmental supportive care (NDSC); Neonatal intensive care unit (NICU) 
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Table 1.1: Overview of this PhD study using the Quality Implementation Framework (QIF) as a guide  

QUALITY IMPLEMENTATION 
FRAMEWORK (QIF) 

PHD STUDY 
PHASES, AIMS AND OBJECTIVES 

PHD STUDY 
RESEARCH STRATEGIES 

ORGANISATION OF THE PHD 
THESIS 

PHASES AND STEPS   Chapter 1: Introduction 
Chapter 2: Literature review on 
neurodevelopmental supportive care 
Chapter 3: Review of implementation 
research 
Chapter 4: Outline of the 
methodology for the study 

QIF PHASE 1  PHASE 1 

Initial considerations regarding 
the host setting 

AIM 1: To assess the current state of the neonatal intensive care unit with regard to neurodevelopmental 
supportive care in two public sector hospitals 

Assessment strategies 
1. Conducting a needs and     
    resources assessment 

Objective 1.1 
To determine the neurodevelopmental 
supportive care training needs of the 
multidisciplinary team, working in two 
selected neonatal intensive care units in 
Gauteng, South Africa 

Strategy 1.1 
Multidisciplinary self-
reported adherence survey 

Chapter 5: Training needs of the 
multidisciplinary team 

 

Manuscript 1: Adherence to 
neurodevelopmental supportive care 
in the neonatal intensive care unit: A 
survey among the multidisciplinary 
team  

 

Qualitative results of the 
multidisciplinary survey 

 

Chapter 6: Neurodevelopmental 
supportive care in the neonatal care 
unit  

 

Objective 1.2 
To investigate the current 
neurodevelopmental supportive care 
operationalisation in the neonatal intensive 
care unit of the two selected public hospitals 

Strategy 1.2 
Pre-implementation survey 

2. Conducting a fit  
    assessment 

Objective 1.3:  
To conduct an intervention fit assessment for 
the selected hospitals 

Strategy 1.3 
Description of how the Little 
Steps® training intervention 
fits the organisation setting 
and identified training 
needs 
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QUALITY IMPLEMENTATION 
FRAMEWORK (QIF) 

PHD STUDY 
PHASES, AIMS AND OBJECTIVES 

PHD STUDY 
RESEARCH STRATEGIES 

ORGANISATION OF THE PHD 
THESIS 

3. Conducting a capacity/readiness  
    assessment 

 

 
 
Decisions about adaptation 
4. Possibility for adaptation 
* Addressed as part of Step 2 of the 
QIF in this PhD study 

 

Objective 1.4:  
To determine the readiness of the 
multidisciplinary team for implementation of 
the neurodevelopmental supportive care 
training programme 

Strategy 1.4 
Multidisciplinary team 
readiness to change survey 

The current operationalisation of 
neurodevelopmental supportive care 
in the neonatal intensive care unit 

Description of the Intervention Fit 
Assessment 

 

Manuscript 2: A readiness for change 
assessment of two tertiary hospitals in 
preparation for a neurodevelopmental 
supportive care training intervention. 

 

Description of the Pre-innovation 
Session 

Capacity-building strategies 
5. Obtaining explicit buy-in from  
    critical stakeholders and 
    fostering a supportive   
    community/ organisational    
    climate 
* Obtained through the pre- 
   innovation session in this PhD 
study 

 
6. Building general/organisational    
    capacity 
* Not applicable in this PhD study 
 
7. Staff recruitment/maintenance 
* Not applicable in this PhD study 

8. Effective pre-innovation staff  
    training 

Objective 1.5: 
To develop a pre-innovation session for the 
critical stakeholders 

Strategy 1.5 
Presentation of planned 
intervention to critical 
stakeholders 
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QUALITY IMPLEMENTATION 
FRAMEWORK (QIF) 

PHD STUDY 
PHASES, AIMS AND OBJECTIVES 

PHD STUDY 
RESEARCH STRATEGIES 

ORGANISATION OF THE PHD 
THESIS 

QIF PHASE 2 PHASE 2 

Creating a Structure for 
Implementation 

AIM 2: To Create a Structure for Implementation and Preparing for Implementation 

Structural features for 
implementation  
9. Creating implementation teams 
* Not relevant in this PhD study 
 
10. Developing an implementation  
      plan 

Objective 2.1:  
To develop a plan for implementing the 
training programme 

Strategy 2.1 
Description of the plan for 
implementation 

Chapter 7: Preparation for 
implementation 

 

Development of an implementation 
plan 

QIF PHASE 3 PHASE 3 

Ongoing Structure Once 
Implementation Begins 

AIM: Implementation of the Training Programme Intervention and Process Evaluation  

Ongoing implementation support 
strategies 
11. Technical assistance/ coaching/   
      supervision 
* Outside the scope of this PhD  
   study 

 

12. Process evaluation 

 
13. Supportive feedback  
      Mechanism 
* Outside the scope of this PhD  
   study 

Objective 3.1:   
To implement the neurodevelopmental 
supportive care training intervention 

Strategy 3.1 
Using the Guideline for 
Reporting Evidence-based 
practice Educational 
interventions and Teaching 
(GREET) to describe the 
implementation of the 
intervention 

 

Chapter 8: Implementation of the 
intervention 
 
Implementation of the training 
programme 

 
Chapter 9: Implementation process 
evaluation  

  

Manuscript 3: Facilitators and barriers 
in the implementation of a 
neurodevelopmental supportive care 
training programme in the South 
African public sector hospitals 

Objective 3.2:  
To identify facilitators and barriers to change 
practice 

 

 

Strategy 3.2 
Focus groups to determine: 

• implementation 
facilitators and barriers 

• if the training resulted 
in a change in practice  
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QUALITY IMPLEMENTATION 
FRAMEWORK (QIF) 

PHD STUDY 
PHASES, AIMS AND OBJECTIVES 

PHD STUDY 
RESEARCH STRATEGIES 

ORGANISATION OF THE PHD 
THESIS 

Objective 3.3: 
To determine the effect of implementing a 
multidisciplinary neurodevelopmental 
supportive care training programme 

Strategy: 3.3 
Post-implementation survey 

Manuscript 4: A change in practice 
following the implementation of a 
neurodevelopmental supportive care 
training programme in the South 
African public healthcare sector  

 
Chapter 10: The effect of the 
implementation of a training 
programme 

 

QIF PHASE 4   

Improving Future Applications Recommendations for Future Implementation Initiatives 

14. Learning from experience Not an objective in this study.  Will be 
included in the final chapter as a reflection on 
the implementation process 

N/A Chapter 11: Summary of findings, 
recommendations, limitations and 
reflection 
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 SIGNIFICANCE AND CONTRIBUTION OF THIS STUDY 
In implementing an evidence-based training programme for the MDT, who provides 

services to preterm infants in the NICU, this study fits with the WHO’s commitment 

to reduce health problems and mortality of the preterm infant, with specific emphasis 

on the development of tools to improve healthcare professionals’ skills (WHO, 2012; 

Gaffey, Das, & Bhutta, 2015; Kumar, Kumar, & Vivekadhish, 2016).  The researcher 

envisions a difference in the day-to-day operationalisation of the NICU but also that 

this study will contribute to future training and implementation initiatives in the public 

sector NICU.    

Through the use of implementation research as a methodology, the aim was to 

bridge the gap between research and implementation of evidence in a much shorter 

time (Peters, Tran, & Adam, 2013).  It is often difficult for MDT members to attend 

training due to excessive workload and financial constraint.  By providing training, 

as part of a research project, it made it possible for a much larger group of 

healthcare professionals to gain knowledge of NDSC in a short period of time.   

International research indicates the long-term medical and educational costs related 

to the management of the preterm infant are enormous as these infants often are 

at risk of chronic illness, rehospitalisation and developmental delay (Beck, et al., 

2010; Blencowe, et al., 2012; Johnson, et al., 2013).  In South Africa preterm infants 

are especially vulnerable due to limited resources and insufficient specialist care in 

the public healthcare sector (Van der Westhuyzen & Kenner, 2013).  Additionally, 

when considering the socioeconomic status of the majority of public health users in 

South Africa (Harris, et al., 2011), it is vital for the preterm infant in the public 

healthcare sector to receive the best possible care, to prevent further physical and 

psychological deficits that could lead to long-term excess medical and educational 

expenditure.       

 WORLDVIEW OF THE RESEARCHER 
The words worldview and paradigms are often used interchangeable in research 

(Shannon-Baker, 2016).  Worldviews or paradigms refer to the way we think and 

feel about the world.  Morgan (2007, p. 49) defined worldviews as: ‘‘Systems of 

beliefs and practices that influence how researchers select both the questions they 

study and methods that they use to study them’’.   
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Shannon-Baker (2016) suggested four main paradigms which can direct and 

support researchers in combination quantitative and qualitative studies: 

pragmatism, transformative-emancipation, dialectics, and critical realism  

(Shannon-Baker, 2016).  For the purpose of this implementation study a multiphase 

design was used which fits within the pragmatism paradigm.  This paradigm entails 

using the method best suited to address the research question or aim; it is fluid and 

not limited to one specific study design.  It can include a variety of methods, 

techniques and procedures from both quantitative as well as qualitative research 

(Morgan, 2007; Creswell, Klassen, Plano Clark, & Smith, 2011; Shannon-Baker, 

2016). In this study every phase and step in the implementation process required 

an individual approach and methodology.   

With the pragmatic approach researchers do not have to be completely objective 

nor subjective and are instead described as being intersubjective (Morgan, 2007; 

Shannon-Baker, 2016).  This means that for the pragmatic researcher there is a 

single ‘real world’ but this real world can be experienced differently by everyone 

involved (Morgan, 2007).  In this study the single real world can be seen as the 

NICU environment which is differently understood or interpreted by the different 

multidisciplinary team members providing services in this environment.   

Pragmatism further focuses on an intervention that will make a difference (Shannon-

Baker, 2016) and in this study the researcher firmly believed the implementation of 

a training programme, related to NDSC, would make a difference in the application 

of this approach in the public sector NICU.  Transferability is an important aspect in 

any research and also applies to the pragmatic approach (Morgan, 2007).  In 

implementation research the context needs to be described in detail as contextual 

factors can influence the successful implementation of an intervention (Peters et al., 

2013; Bauer, Damschroder, Hagedorn, Smith, & Kilbourne, 2015; Pfadenhauer et 

al., 2015).  By being explicit about the context of the study, other practitioners can 

potentially use the findings in their settings or researchers can replicate the study.  
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 ORGANISATION OF THE CHAPTERS 
This thesis consists of eleven chapters and is a hybrid format which includes both 

traditional chapters such as the literature review and methodology chapters as well 

as research manuscripts in the publication format.  Due to the inclusion of 

manuscripts, some repetition across chapters is inevitable.  The organisation of the 

chapters is described in Table 1.1 (last column): Overview of this PhD study using 

the Quality Implementation Framework (QIF) as a guide. In the next chapter a 

review of the literature on neurodevelopmental supportive care will be presented.   
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  LITERATURE REVIEW ON 
NEURODEVELOPMENTAL SUPPORTIVE CARE 

“Developmental care will make the biggest difference  

and be most successful in the most challenged settings”  

(Als et al., 2003, p. 406) 

2.1 INTRODUCTION 

In this chapter the literature is reviewed on prematurity, morbidity associated with 

prematurity, the importance of the neurodevelopmental supportive care (NDSC) 

approach when caring for preterm infants in the neonatal intensive care unit (NICU) 

and the multiple benefits of this approach.  The researcher considered the   

implementation of NDSC in the NICU and the importance of training as part of the 

implementation process.  Available training programmes on neurodevelopmental 

supportive care, both internationally and nationally, were explored.  Literature on 

the implementation of the international training programmes was critiqued and the 

paucity of studies on the implementation of training programmes in South Africa was 

highlighted.            

The following databases were used with the publication date limit set from 2000 to 

2020: Science Direct, Biomedical Central, Elsevier, Google Scholar, Cochrane 

Library, Pubmed and CINAHL.  The key words included: developmental care, 

neurodevelopment, preterm, premature, neonatal intensive care, training, 

guidelines and implementation.     

2.2 PRETERM INFANTS AND MORBIDITY  

The premature birth of infants, before 37 weeks gestation, remains a global concern 

(Howson et al., 2012).  In 2010 it was estimated almost nine million babies were 

born preterm in sub-Saharan Africa and Asia (Blencowe et al., 2012) while the 

preterm birth rate in South Africa was an estimated 12.4 per 1000 live births in 2014 

(Chawanpaiboon et al., 2019).  Although accurate national incidences are unknown, 

the impact of preterm birth cannot be ignored in the light of the sustainable 

development goals (Ramokolo, Mlaba, Rhoda, Kauchali, & Goga, 2019).  

Prematurity can cause a variety of health and developmental problems.  These 

infants find themselves in the NICU, a medical environment with fluorescent lights, 
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noise, noxious smells, inappropriate handling and poor positioning (Post & Maree, 

2009; Goldstein, 2012).  The infant’s immature brain is unable to effectively deal 

with the excessive sensory input which can cause a neurological overload or 

permanent neurological changes (Sizun & Westrup, 2004; Post & Maree, 2009; 

McGrath, Cone, & Samra, 2011; Smith et al., 2011). 

Preterm birth is a major determinant for neonatal morbidity with adverse short-term 

and long-term effects.  In comparison to children born after 37 weeks gestation, 

premature infants often present with neurological conditions such as cerebral palsy, 

sensory deficits (hearing loss and blindness), language deficits,  learning 

disabilities, cognitive deficits, emotional disorders, behavioural deficits and 

respiratory illnesses (Beck et al., 2010; Aylward, 2014; Grunewaldt et al., 2014; 

Vohr, 2014; Chang, 2015; Altimier & Phillips, 2016; Coughlin, 2017; Johnson & 

Marlow, 2017).   

At the moment the only effective intervention for preterm birth is prevention but even 

with the adoption of a variety of prevention strategies, it only slightly reduces the 

preterm birth rate (Chang et al., 2013).  It is therefore essential to focus on prenatal 

as well as postnatal interventions to prevent the complications associated with 

preterm birth (Chang, 2015).  Prenatal interventions most often focus on the medical 

care of the mother where the postnatal interventions focus on the care of the infant.  

One such postnatal intervention is neurodevelopmental supportive care, an 

evidence-based intervention aiming to provide the best care for preterm infants and 

their families while in the NICU.     

2.3 NEURODEVELOPMENTAL SUPPORTIVE CARE 

Internationally developmental care has been investigated in depth since the early 

1960’s.  It was determined the NICU environment was too stressful for preterm 

infants and it affected their health and neuro-behavioural development.  The 

preterm infant has specific care needs and the NICU environment should, as far as 

possible, mimic the intrauterine environment (Symington & Pinelli, 2006).  This 

realisation led to the development of the Developmental Supportive Care Approach 

which was based on Als’ Synactive Theory (Als, 1986).  Developmental care is  

described as a group of interventions aiming to decrease the stress of the NICU 

environment (Symington & Pinelli, 2006).  This approach entailed a preemie-friendly 
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model of care which was family-centred and infant-focused, moving away from the 

medical model of care (Post & Maree, 2009; Phillips, 2015; Altimier & Phillips, 2016; 

Milette et al., 2017).   

Various terms are used interchangeably in the literature to describe 

neurodevelopmental supportive care. These include: developmental care, 

neurodevelopmental supportive care, developmentally supportive care, 

neuroprotection, neonatal integrative developmental care, individualised, family-

centred care or family-integrated care.  In an integrative literature review, 42 

elements of NDSC were identified which were further grouped into nine categories 

of NDSC (Lubbe et al., 2012).  These nine categories constituted a comprehensive 

modality of care and included: the NICU design; individualised care; a family-

centred care philosophy; positioning; handling techniques (transition support); 

management of the external environment; management of pain; feeding methods 

and knowledge of preterm infant development (Lubbe et al., 2012).  In a similar 

literature review, five core concepts of developmental care were identified:  

protected sleep; pain and stress assessment; developmental activities of daily 

living; family-centred care; and the healing environment (Coughlin, Gibbins, & 

Hoath, 2009).  These concepts, together with the Universe of Developmental Care 

Model, were further developed into the Neonatal Integrative Developmental Care 

Model which consists of seven core measures (Gibbins, Hoath, Coughlin, Gibbins, 

& Franck, 2008; Altimier & Phillips, 2013).  The seven core measures are: partnering 

with families, positioning and handling, safeguarding sleep, minimising stress and 

pain, protecting skin, optimising nutrition and the healing environment.  Despite the 

different terms and developmental care models, the key concepts are very similar 

and relate mainly to the management of the preterm infant, the involvement of the 

caregivers and the manipulation of the environment, in the NICU.  Figure 2.1 

provides a comparison between the NDSC categories (Lubbe, 2009) and the 

Neonatal Integrative Developmental Care Model (Altimier & Phillips, 2013).   
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Figure 2.1: Comparison between the Neurodevelopmental Supportive Care 
(NDSC) categories and the Neonatal Integrative Developmental Model   
 

2.4 BENEFITS OF NEURODEVELOPMENTAL SUPPORTIVE CARE 

Over the last couple of decades there has been a plethora of studies on 

developmental care highlighting the positive short- and long-term effects of this 

approach on the development of preterm infants.  Short-term benefits include 

improved feeding, growth and weight gain, reduced need for respiratory support and 

better lung function, improved reflexes, decreased motor stress signals and better 

self-regulation, reduction in length of stay, reduction in cost of hospitalisation and 

critical care costs (Symington & Pinelli, 2002; Peters et al., 2009; Als et al., 2012; 

O’Brien et al., 2013; Craig et al., 2015).   Long-term benefits of developmental care 

include improved motor- and neurodevelopment, visual information processing, 

cognition, psychosocial and behavioural development, emotional regulation and 

educational outcomes (Peters et al., 2009; Ullenhag, Persson, & Nyqvist, 2009; 

McAnulty et al., 2010; Als et al., 2012; McAnulty et al., 2013; Craig et al., 2015).  

These results confirmed NDSC as the best evidence-based approach to use when 

caring for the preterm infant in the NICU (Robison, 2003; McAnulty et al., 2010; 

Legendre et al., 2011; Montirosso, Del Prete, Bellù, Tronick, & Borgatti, 2012; 
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Altimier & Phillips, 2016; Macho & Zukowsky, 2017).  Various guidelines and 

standards of best practice have been published with the latest being the Standards, 

Competencies and Recommended Best Practices for Infant and Family-centered 

Developmental Care in the Intensive Care Unit (Consensus Committee of the 

Standards et al., 2020).      

2.5 IMPLEMENTATION OF NEURODEVELOPMENTAL SUPPORTIVE 
CARE IN THE NEONATAL INTENSIVE CARE UNIT 

Practice guidelines can facilitate the successful implementation of evidence-based 

knowledge into practice by providing a road map on the specific steps to follow.  In 

2017 the Canadian Association of Neonatal Nurses (CANN), the Canadian 

Association of Perinatal and Women’s Health Nurses (CAPWHN), the Council of 

International Neonatal Nurses (COINN), and the National Association of Neonatal 

Nurses (NANN) published a joint statement on the guidelines for institutional 

implementation of developmental care in the NICU (Milette et al., 2017).  These 

guidelines aim to provide a framework to facilitate the implementation process 

(Milette et al., 2017). 

This implementation framework consists of five phases: plan, educate, prioritise, 

evaluate and ensure sustainability.  It is described as a flexible framework with 

phases and steps which can occur either sequentially or concurrently (Milette et al., 

2017).  As the context and needs of each NICU is likely to be different it will be 

necessary to adapt the framework accordingly (Milette et al., 2017).  For the purpose 

of this study, the focus will be on education or training as the first phase of 

implementation of developmental care in the NICU.   

Training forms an important part of the implementation process (Bertram, Blase, 

Shern, Shea, & Fixsen, 2011; NCEC, 2018).  It is essential for healthcare 

professionals, providing services to preterm infants, to have sufficient knowledge of 

developmental care to enable them to implement this approach in the NICU.  

Various studies highlighted a lack of knowledge or training as a potential reason for 

poor implementation (Galarza-Winton et al., 2013; Lawn, Davidge, Paul, von 

Xylander, Johnson, et al., 2013; Zhang et al., 2014; Bauer et al., 2015).  It is 

therefore necessary to consider the availability of developmental care training 

programmes internationally and nationally to support the implementation of NDSC.  
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2.6 INTERNATIONAL TRAINING PROGRAMMES ON 
NEURODEVELOPMENTAL SUPPORTIVE CARE 

Internationally there are a few well recognised training programmes on 

developmental care, namely the Newborn Individualized Developmental Care and 

Assessment Program (NIDCAP); the Family and Infant Neurodevelopmental 

Education (FINE) programme, which is endorsed by the NIDCAP Federation 

International, the European Foundation for the Care of Newborn Infants (EFCNI), 

and participating university centres; and the Wee Care Neuroprotective NICU 

programme (Wee Care).  Following the discussion of the various training 

programmes below, Table 2.1 provides an overview of these programmes. 

The NIDCAP training programme is described as comprehensive, integrated and 

holistic family-centred developmental care while the Wee Care training is a quality 

and process improvement programme, designed to optimise the NICU environment 

and caregiving practices (Haumont, 2014; Altimier, Kenner, & Damus, 2015).  The 

FINE programme first started in the UK NIDCAP centre as an in-service programme 

but has since been developed into an established course in the UK and 

internationally  (Warren, 2017). 

Training of the entire multidisciplinary team (MDT), namely doctors, nurses and 

allied healthcare professionals, is required for the successful implementation of 

developmental care in the NICU (Als, 2008; Macho & Zukowsky, 2017).  This is 

essential as developmental care is a multidisciplinary approach and every team 

member should have the necessary knowledge (Barbosa, 2013; Sturdivant, 2013; 

Altimier et al., 2015).  The three training programmes, mentioned above, are 

targeted at all healthcare professionals who are in contact with preterm infants or 

who provide services in the NICU.  This even includes support staff such as 

secretaries and cleaners (Altimier et al., 2015; Milette et al., 2017).  The NIDCAP 

programme initially recommended the training of 10% of the NICU staff but more 

recent studies recommended for at least 30% of the staff to be trained in 

developmental care (Als, 1997; Milette et al., 2017).       

All three programmes include training on an individual level but the NIDCAP and 

Wee Care programmes provide additional consultations to the NICU (Als, 2008; 

Altimier et al., 2015).  The NIDCAP consultations entail the evaluation of the unit 
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and providing advice on the environment, developmental team building, 

developmental care implementation and family inclusion.  It also includes 

consultation provided to the developmental specialists and the MDT on the 

implementation of developmental care (Als, 1982, 2008; Sheldon, 2017).  The Wee 

Care consultation process includes an assessment of the unit and care practices, 

determining the hospital’s needs, a leadership workshop as well as ongoing support 

via team meetings for at least a year.  It further includes on-site clinical and 

leadership follow-up visits during the year  (Altimier et al., 2015).  It is clear the 

NIDCAP and Wee Care training programmes are both intensive and 

comprehensive, ensuring implementation of developmental care in practice.  These 

programmes cannot be compared with simple individual training programmes such 

as the FINE programme.     

There appears to be an extensive overlap in the content of the different training 

programmes.  All three programmes focus on the infant as an individual with unique 

developmental behaviour and needs, the importance of the family in the care of 

these infants and the impact of the environment on the development of these 

infants.  The NIDCAP is based on Als’ synactive theory of development centring 

around the infant’s subsystem stability and environmental and care interactions 

(Als, 2009).  The Wee Care programme is based on seven core measures: The 

Healing Environment, Partnering with Families, Positioning and Handling, 

Safeguarding Sleep, Minimizing Stress and Pain, Protecting Skin, and Optimizing 

Nutrition (Altimier et al., 2015) while the FINE programme consists of six core 

themes: Infant Development, Observation, Family, Reflection, Systems and 

Evidence (Warren, 2017). 

The training programmes include a variety of didactic and practical sessions such 

as PowerPoint presentations/lectures, observations, videos, online e-learning 

activities, interactive workshops, bedside activities, reflective writings and 

consultations (Als, 2008; Altimier et al., 2015; Warren, 2017).   The duration and 

cost of the training programmes vary greatly with individual courses ranging from 

±$264 to $1500 per person per day.  The exact cost of the NIDCAP and Wee Care 

consultations are unit specific and is calculated based on the needs of these units.  

Although the FINE programme is more accessible, flexible and affordable (Warren, 

2017), it is not available in all countries.  NIDCAP (including FINE) training centres 
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are located in North and South America, Australia, Europe and the Middle East.    

According to the Philips Healthcare Education website (2020), some of the learning 

units of the Wee Care training programme is available online.  It is, however, not 

clear if these units are available to healthcare professionals outside the USA as the 

researcher was unable to access information on the Wee Care training programme.   
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Table 2.1: International and national developmental care training programmes 

International training 
programmes 

Target group & 
Individual 
training/ 
Hospital-based 

Content Format Duration Cost/Person 
(excluding travel 
and 
accommodation) 

Training 
centres 

Newborn Individualized 
Developmental Care and 
Assessment Program 
(NIDCAP) (Als, 2008) 

Multidisciplinary 
healthcare 
professionals 
 
Hospital-based 
and individual 
training  
 
 
 

• Assessment of the 
environment  

• Assessment of care 
• In-depth infant behavioural 

observation  
• Developmental care planning 

and implementation 
• Neurobehavioural assessment 

Theoretical 
and practical 
components 
 
Face-to-face 
training 

This is a 12-
month in-depth 
individual training 
programme 
consisting of: 
Level I: Basic 
NIDCAP Training 
Level II: 
Developmental 
Care Specialist 
Training 

± $1500/day 
(R27 705) 
 
Cost of the 
certification of the 
unit is unit 
specific 

United 
States of 
America, 
Canada, 
Australia, 
Europe 
and the 
Middle 
East 

Family and Infant 
Neurodevelopmental 
Education (FINE) 
Programmes (Warren, 2017) 

Multidisciplinary 
healthcare 
professionals 
 
Individual 
training   
 
 
 

Level 1: Foundations 
• Models of developmental care 
• Brain development 
• Observing babies 
• Family participation 
• Stress and pain 
• Sleep Sensory environment 
• Kangaroo Care 
• Motor development and 

positioning 
• Early feeding experience 
 
Level 2: Practical Skills 
Mainly self-directed learning 
focusing on improving practical 
skills and clinical practice 

Theoretical 
and practical 
components 
 
Face-to-face 
training 

Level 1: 1.5 days 
 
Level 2: 12 weeks 

Level 1:  
± $246 
(R4 544) 
 
Level 2: 
± $800 
(R14 776) 

United 
States of 
America, 
Canada, 
Australia, 
Europe 
and the 
Middle 
East 

Wee Care Neuroprotective 
NICU programme (Wee 
Care) (Altimier et al., 2015) 

Multidisciplinary 
healthcare 
professionals 
 

• Healing environment  
• Partnering with families  
• Positioning and handling  
• Safeguarding sleep 

Theoretical 
and practical 
components 
 

18-month training 
programme 

Costs are unit 
specific 

United 
States of 
America  
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Hospital-based • Minimising stress and pain  
• Protecting Skin 
• Optimising Nutrition 

Face-to-face 
and on-line 
training 

South African training 
programmes 

Target group & 
Individual 
training/ 
Hospital-based 

Content Format Duration Cost/Person 
(excluding travel 
and 
accommodation) 

Training 
centres 

Little Steps® 
Neurodevelopmental 
Supportive Care (NDSC) 
Training Programmes 
(http://www.littlesteps.co.za/) 

Multidisciplinary 
healthcare 
professionals 
 
Individual 
training 

Introductory Course  
• Fetal development;  
• Neurosocial behaviour of the 

newborn infant  
• Disorganised behaviour in the 

preterm infant  
• Management strategies to 

support optimal 
neurodevelopment  

• Positioning, positive touch, 
macro- and micro 
environments  

• Kangaroo Mother Care (KMC)  
• Parental adaptations in 

preterm birth  
• Feeding of the preterm infant  
• Information on preparation for 

discharge 
• Transition to the home 

environment 
The essential components of the 
introductory and comprehensive 
programmes are the same.  The 
four-day programme, however, 
provides more opportunity for 
practice, observations, videos, 
discussions and bedside 
training sessions. 

Theoretical 
and practical 
components 
 
Face-to-face 
training 

Introduction 
course on NDSC: 
1 day 
 
Comprehensive 
course on NDSC: 
4 days 

$43 
(R800) 
 
$244 
(R4500) 

South 
Africa 

* Rate of exchange used ZAR1.00: USD18.47 XE.com 18 May 2020 

http://www.littlesteps.co.za/
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2.7 STUDIES ON INTERNATIONAL NEURODEVELOPMENTAL 
SUPPORTIVE CARE TRAINING PROGRAMMES  

There are a multitude of studies on NIDCAP although a large quantity of these are 

literature reviews and systematic reviews (Als & McAnulty, 2011; Legendre et al., 

2011; Ohlsson & Jacobs, 2013; Bieleninik & Gold, 2014; Haumont, 2014; Kaye, 

2016; Silberstein & Litmanovitz, 2016; Acevedo, Becerra, & Martínez, 2017; Nelson, 

2019).  Empirical studies on NIDCAP from 2010 to 2020 focused mainly on infant 

outcomes, staff perceptions, parent satisfaction and barriers in the implementation 

of NIDCAP (McAnulty et al., 2010; Solhaug, Bjørk, & Sandtrø, 2010; Als et al., 2011; 

Als et al., 2012; Mosqueda et al., 2013; Nelson & Bedford, 2016; Sannino et al., 

2016; Moody, Callahan, Aldrich, Gance-Cleveland, & Sables-Baus, 2017; 

Dehghani, Vahedian, & Salmani, 2019; Mirlashari, Fomani, Brown, & Tabarsy, 

2019).  These studies did not investigate the implementation of NIDCAP as a 

training programme but rather the effect of the previously implemented NIDCAP 

approach.  In many of these studies, the healthcare professionals were already 

trained in NIDCAP or the units already employed the NIDCAP approach.  This is 

possibly due to the fact that NIDCAP training has been in existence in the USA since 

the 1980s, when developmental care became the standard of practice, not only in 

die USA, but also in other parts of the world (Kaye, 2016; Craig & Smith, 2020).  

Healthcare professionals working in these NICUs therefore received the necessary 

training on developmental care or were directed by NIDCAP trained professionals 

on developmental care guidelines, prior to the studies being conducted.  From the 

literature it is clear there is sufficient evidence of the multiple benefits of the NIDCAP 

approach but it is not a suitable training programme to be implemented in all NICUs 

due to the excessive costs associated with the training and the extensive time it 

takes for complete implementation of the programme.     

Studies on the Wee Care and the FINE training programmes are sparse.  Three 

studies on the Wee Care programme were identified which indicated improved 

infant medical outcomes, decreased length of stay, decreased hospital costs and 

improved developmental care practice based on the seven core measures 

(Hendricks-Muñoz, Prendergast, Caprio, & Wasserman, 2002; Altimier, Eichel, 

Warner, Tedeschi, & Brown, 2005; Altimier et al., 2015).  Although the Wee Care 

training program was used in all three studies, there were differences in the duration 
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of the educational components, varying from an 8-hour course to a 5-day 

programme.  This is probably due to the individual needs of each unit as determined 

by the initial assessment of the hospital.  In all three studies the entire NICU staff 

were trained including auxiliary staff. In two of the studies the staff were further 

supported by the Wee Care team for at least another year following the individual 

training (Hendricks-Muñoz et al., 2002; Altimier et al., 2015).  In one study the 

training programme was further accompanied by various environmental changes in 

the NICU environment related to light and noise (Altimier et al., 2005).  These 

changes in the NICU contributed to the positive results of this study.  It is also 

important to note, in the study by Hendrick-Muñoz (2002), the training program was 

presented to staff who were providing services in a NICU where a family-centred 

care approach has already been implemented.  The training programme was 

therefore an additional strategy to improve developmental care in the NICU.    

Only one study has been conducted on the FINE training programme reporting 

improvement in practice of participants who attended the training (Warren, Mat-Ali, 

Green, & Nyathi, 2019).  Similarly to the NIDCAP studies, this study was conducted 

in units where some of the participants already received FINE training, prior to the 

study.  Aspects of developmental care was therefore already practiced in these units 

when participants had to report on either a change in practice across the unit 

(Survey 1) or their perception of a change in their own practice following the training 

(Survey 2).  Participants, whether they received the FINE training or not, perceived 

the practice in units as positive following the training programme.  It is, however, 

important to note that this was self-reported change in the units or in individual 

practices which does not necessarily indicate the true quality of services provided.  

The training was available to all MDT members although not all staff attended the 

training.  The authors indicated a total of 131 staff members, from all units, attended 

the training but it is not clear what the total percentage was of staff who were trained.  

The training programme that staff attended was the Level 1 course which is an 

introductory course.       

Other studies on developmental care training include studies by Milette et al. (2005), 

Ludwig at al. (2008) and Mosqueda-Peña et al. (2016).  The authors employed 

developmental care training programmes to determine if these would improve infant 

outcomes, knowledge of staff and developmental care practice in the NICU.  The 
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training programme used in Milette et al.’s study (2005) was in-house training 

developed by an advanced practice nurse and consisted of an 8-hour training 

session on developmental care while the four-day training course in Mosqueda-

Peña et al.’s study (2016) was in-house training presented by a doctor and a nurse 

who were trained in NIDCAP.  In Ludwig et al.’s (2008) study the authors referred 

to a four-day focused educational programme.  These training programmes also 

included a variety of formal and informal teaching methods with videos, 

photographs, quizzes and positioning practice periods.  Although the training 

programmes used in these studies were not well-recognised developmental care 

training programmes, the content appeared to be similar to the NIDCAP, Wee Care 

and FINE training programmes.  The results of these studies supported the use of 

training programmes to improve the knowledge of staff on developmental care 

although it is not clear if an increase in knowledge translated to a definite change in 

practice in the NICU (Milette et al., 2005; Mosqueda-Peña et al., 2016).  

2.8 NEURODEVELOPMENTAL SUPPORTIVE CARE IN SOUTH 
AFRICA   

Despite developmental care being a well-researched area with obvious benefits, it 

remains a mainly theoretical concept in South Africa.  Studies in 2009 and 2017 

confirmed developmental care was still not fully implemented in South African 

private or public sector NICUs as standard practice of care (Lubbe, 2009; Rheeder 

et al., 2017).  One of the main reasons for a lack of implementation of this 

intervention, can be linked to limited training and a gap in the knowledge of 

healthcare professionals on developmental care (Lubbe, 2009; Martinez et al., 

2012; Galarza-Winton et al., 2013; Lawn, Davidge, Paul, von Xylander, Johnson, et 

al., 2013; Zhang, Lee, Chen, & Liu, 2016).  Training on developmental care is not 

freely available in South Africa.  Furthermore, information on this approach is not 

always included in the curricula of all medical, nursing or allied healthcare 

professional undergraduate programmes in South Africa, as it is often seen as a 

specialised field of practice (Vergara et al., 2006; Barbosa, 2013; Butler, 2018).  The 

application of NDSC is associated with training on developmental supportive care.  

Staff who attended training on developmental care, are better able to apply basic 

NDSC principles such as reading preterm infant cues (Lubbe, 2009).  Without the 
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necessary knowledge it will be challenging to implement the developmental care 

approach in the NICU. 

2.9 TRAINING PROGRAMMES IN SOUTH AFRICA    

The only comprehensive developmental care training programmes, currently 

available in South Africa, are the courses presented by Little Steps®.  Little Steps® 

was founded in 2004 by Welma Lubbe, Professor in midwifery and neonatal nursing 

at the North-West University, Potchefstroom.  The Little Steps® training 

programmes are currently being presented by the North-West University as an 

accredited short learning programme.   

Two different courses are provided: a one-day, Introduction to NDSC Course and a 

four-day Comprehensive Training on NDSC Course (Table 2.1).  These are 

structured courses which include theoretical and practical components.  The content 

is based on the nine categories of developmental care as determined in an 

integrative literature review (Lubbe et al., 2012) and include information on: fetal 

development; neurosocial behaviour of the newborn infant; disorganised behaviour 

in the preterm infant; management strategies to support optimal neurodevelopment; 

positioning, positive touch, macro- and micro environments; kangaroo mother care 

(KMC); parental adaptations in preterm birth; feeding of the preterm infant; 

information on preparation for discharge and transition to the home environment. 

The content is similar to that of other international courses.  The cost of the courses 

varies between R800 ($43) per person for the one-day introductory course and 

R4500 ($244) per person for the four-day course (2020 tariffs).  These courses are 

much more affordable in comparison to international courses, especially for 

healthcare professionals working in the public sector hospitals in South Africa.   

2.10 STUDIES ON NATIONAL NEURODEVELOPMENTAL 
SUPPORTIVE CARE TRAINING PROGRAMMES  

To the best of the researcher’s knowledge, there is currently no literature available 

related to studies on developmental care training programmes in South Africa.  The 

only studies on developmental care focus on: the evaluation of current 

developmental care practice in the NICU, the development of best practice 

guidelines, guidelines for implementation of developmental care and the 
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implementation of developmental care guidelines (Hennessy, 2007; Lubbe, 2009; 

Post & Maree, 2009; Rakhetla & Lubbe, 2016; Rheeder et al., 2017).  One of the 

guidelines implemented in Hennessy’s study (2007) was the education and 

empowerment of staff which was seen as critical for successful implementation of 

developmental care.  The researcher trained all medical and non-medical support 

staff at a specific public sector NICU on developmental care principles.  These 

included: individualised care, family-centred approach, positioning, handling 

techniques, environmental manipulation, non-nutritive sucking and pain 

management.  Training sessions included PowerPoint presentations and practical 

sessions and varied between 30 to 90 minutes.  Additional support and bedside 

training were provided including the use of role models in the unit.  The need for an 

induction programme was highlighted due to the fast turnover of staff.  Although the 

main aim of Hennessy’s (2007) study was to implement developmental care in the 

NICU, one of the secondary aims related to the knowledge and skill of the staff.  The 

researcher highlighted how the educational programme improved the staff’s 

knowledge and reported evidence of the implementation of developmental care, 

which was visible in the unit.  This study provides valuable information to consider 

when implementing a training programme on developmental care in South Africa 

such as the inclusion of the entire MDT in the training, training the team on all 

developmental care principles, providing training on-site to facilitate attendance, 

presenting the training at the most convenient time for the participants and providing 

a training manual.  Although there is a lack of studies on developmental care training 

programmes in South Africa, it is possible that private and public sector NICUs 

independently conduct quality improvement initiatives but publicly shared 

information on these is limited.      

2.11 CONCLUSION 

Neurodevelopmental supportive care is the best evidence-based approach for the 

care of preterm infants and their families.  Knowledge of this approach is essential 

for the successful adoption of the NDSC approach in the NICU environment.  

Internationally, training programmes on NDSC are available to support the 

implementation of NDSC, however, in SA implementation is problematic due to 

limited training options.  The international training programmes such as NIDCAP, 
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Wee Care and FINE are comprehensive but too costly and lengthy for the South 

African public healthcare sector context.  The Little Steps® training programme is a 

South African course on neurodevelopmental supportive care which is more 

affordable, realistic for the public healthcare sector with limited resources and time, 

and contextualised for the SA context.  Developmental care should be a shared, 

multidisciplinary approach and it is therefore important for all medical, nursing, allied 

health professionals and support staff, providing services in the NICU, to have 

sufficient knowledge of the care the preterm infant needs.  There are currently no 

studies focusing on the process of implementing a neurodevelopmental supportive 

care training programme in public healthcare sector NICUs in South Africa.  The 

next chapter will focus on the implementation process.  
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  REVIEW OF IMPLEMENTATION RESEARCH 
“Making what is possible in theory, a reality in practice” 

(Peters et al., 2013, p 8) 

3.1 INTRODUCTION 

The aim of this review was to critically review the implementation of evidence-based 

practice in the real world.  The theoretical underpinning of implementation studies, 

including implementation theories, models and frameworks were explored and 

critically evaluated.  Essential contextual factors or implementation 

facilitators/barriers, as identified from the literature, were scrutinised as these can 

impact on the successful implementation of an intervention.  Implementation 

strategies, which can be used to address potential implementation barriers, were 

explored.  The following databases were used: ScienceDirect, BioMed Central, 

Pubmed and Google Scholar including the Implementation Science Journal.  Key 

words included implementation, theories, models, frameworks, determinants, 

contextual factors, facilitators, barriers and implementation strategies.     

3.2 BEST EVIDENCE-BASED PRACTICE  

Clinical and healthcare evidence is abundant, but affordable, life-saving research 

findings often do not translate into practice (Peters et al., 2013).  This is to the 

detriment of patients, children and their families who are unable to benefit from 

these advances (Graham et al., 2006; Grimshaw, Eccles, Lavis, Hill, & Squires, 

2012; Metz & Bartley, 2012).  It is estimated that only about half of all evidence-

based practices ever get implemented and it can take up to 17 years for such a 

process to be completed (Morris, Wooding, & Grant, 2011; Bauer et al., 2015; 

Durlak, 2015; Bauer & Kirchner, 2020).  Research further shows not only do 

evidence-based interventions not get implemented in healthcare settings, but some 

existing care routines are deemed unnecessary or even harmful, further highlighting 

the need for speedy implementation of proven interventions (Schuster, 2015).   

The adoption of evidence-based research into practice does not happen 

automatically and implementation research is one way of disseminating information 

(Bauer et al., 2015; Bauer & Kirchner, 2020).  The World Health Organization 

(WHO) endorses implementation research to bridge the gap between research and 
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practice (Proctor et al., 2009; Peters et al., 2013) and in the last 30 to 40 years there 

has been an explosion of studies on implementation research (Peters et al., 2013; 

Durlak, 2015).  Various reviews on implementation research have been conducted 

in recent years to make sense of the enormous amount of information on this field 

of study (Damschroder et al., 2009; Davies, Walker, & Grimshaw, 2010; Tabak, 

Khoong, Chambers, & Brownson, 2012; Chaudoir, Dugan, & Barr, 2013; Flottorp et 

al., 2013; Kirk et al., 2015; Moullin, Sabater-Hernández, Fernandez-Llimos, & 

Benrimoj, 2015; Albers, Mildon, Lyon, & Shlonsky, 2017; Birken, Powell, Presseau, 

et al., 2017; Geerligs, Rankin, Shepherd, & Butow, 2018; Nilsen & Bernhardsson, 

2019). 

3.3 IMPLEMENTATION RESEARCH 

Implementation research is defined as “the scientific study of methods to promote 

the systematic uptake of research findings and other evidence-based practices into 

routine practice and hence, to improve the quality and effectiveness of health 

services” (Eccles & Mittman, 2006, p. 1).  Implementation research should form an 

integral part of programme development and implementation, as it is one way to 

achieve health gains in a short period of time (Peters et al., 2013).  Implementation 

studies’ focus starts with evidence-based practice, such as neurodevelopmental 

supportive care, which is not effectively applied in practice (Bauer et al., 2015).  

Unlike dissemination studies which focus mainly on the spreading of information 

through training initiatives, implementation studies further take into consideration 

real-world issues often preventing successful implementation of an intervention 

(Peters et al., 2013; Bauer et al., 2015; Bauer & Kirchner, 2020).  As discussed in 

Chapter 2, one of the potential reasons for poor implementation of developmental 

care in the NICU can be a lack of knowledge of this approach. 

Implementation is described as a complex intervention with a vast scope relating to 

numerous fields of study including healthcare (May, 2013; NCEC, 2018; 

Damschroder, 2020).  Researchers need to make various decisions, throughout the 

process, regarding the theories, models and/or frameworks they will use as well as 

the contextual factors and strategies to be included in the implementation study.  A 

clear plan is needed to ultimately implement evidence-based practice and it is 
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therefore important for implementation structures to be based on theory (Bauer et 

al., 2015; Damschroder, 2020).   

3.4 THEORY, MODELS AND FRAMEWORKS FOR IMPLEMENTATION 

The success and failure of implementation studies have been linked to the use of 

theories as the basis for these studies (Tabak et al., 2012; Nilsen, 2015; Lynch et 

al., 2018).  Theories can explain why certain knowledge or research findings 

translate to practices and others not.  Various aims have been identified for the use 

of theories, models and frameworks in implementation studies such as: 

understanding the elements and describing the implementation process, improving 

the implementation design, considering the conditions of the context, evaluating 

factors affecting the implementation process, evaluating the implementation 

process, evaluating the implementation’s effectiveness, and understanding the 

outcomes of implementation research (Eccles et al., 2009; Davidoff, Dixon-Woods, 

Leviton, & Michie, 2015; Nilsen, 2015; Birken, Powell, Presseau, et al., 2017).  

When deciding on an implementation model, theory and/or framework it is 

recommended for researchers to consider the study’s purpose, scope, available 

data as well as the resources (Lynch et al., 2018).  Researchers in healthcare have 

access to more than 60 frameworks to outline their studies (Tabak et al., 2012) 

which can make it potentially difficult to decide which framework to use (Birken, 

Powell, Shea, et al., 2017; Lynch et al., 2018).  The Center for Research in 

Implementation Science and Prevention (CRISP) (date unknown), developed a 

website to assist researchers in choosing appropriate models, frameworks or 

theories specific to their study and research question. The website includes a list of 

models which focus on dissemination, implementation or a combination of both.  

The website refers to models but the footnote states these also include theories and 

frameworks which aid in implementation research.   

For the purpose of this study, only the implementation models were reviewed.  

CRISP identified 16 implementation models; each model is classified according to 

the construct flexibility which ranged from 1 to 5.  A construct flexibility of 1 indicates 

a broad description of constructs while a 5 indicates specific, step-by-step 

procedures for implementation (Tabak et al., 2012).  Healthcare interventions are 

developed to a high standard but when it comes to implementing these 
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programmes, the strategies lack the same rigor and attention to detail (Proctor et 

al., 2013; Fernandez et al., 2019).  For this reason, only the CRISP models with a 

construct flexibility of 5 (detailed descriptions of the constructs or implementation 

steps) were critiqued in this review.  These included three models: 1) Explaining 

Behavior Change in Evidence-Based Practice Model, 2) Availability, 

Responsiveness and Continuity (ARC) Model and 3) the Conceptual Model of 

Evidence-based Practice Implementation in Public Service Sectors.  

In the first model, Explaining Behavior Change in Evidence-Based Practice, Michie 

et al.  (2005) specifically looked at psychological theories, such as motivational 

theories, action theories and organisational theories and how these relate to change 

in human behaviour as successful implementation depends on human behaviour.   

The team identified 12 theoretical domains, constructs, and eliciting questions which 

can guide implementation researchers in understanding the facilitators and barriers 

in implementing evidence-based practice (Michie et al., 2005).  The theoretical 

domains and constructs of this framework are well defined and the questions useful 

in guiding researchers but the framework does not provide a step-by-step plan or 

sequence of steps in order to execute the implementation.  It rather guides the 

researcher in obtaining information on possible reasons for implementation failure 

or to improve poor implementation by analysing the possible causes and ultimately 

aiming to change behaviour.      

The second model with a construct flexibility of 5, is the Availability, Responsiveness 

& Continuity (ARC) Model (Glisson & Schoenwald, 2005).  This model was 

developed for the implementation of mental health treatment in poor rural 

community settings.  Organisation and community change theories highlight the 

importance of the fit between the social context and the evidence-based practice to 

be implemented (Glisson & Schoenwald, 2005).  The model identified four phases 

and 10 components needed for the successful implementation of social and mental 

health services for children.  The authors briefly described the phases and 

components needed for implementation.  This model was included in a 2012 review 

of 25 implementation frameworks by Meyers et al. (2012).  The aim of the review 

was to determine the specific phases and steps to ensure quality implementation.  

When using the criteria from Meyers et al.’s review, the ARC Model included only 
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eight of the 14 critical implementation steps.  Important aspects which were missing 

from the ARC Model included: a capacity/readiness assessment; possibility for 

adaptation; general organisational capacity building; staff recruitment/maintenance; 

implementation teams; and an implementation plan (Meyers, Durlak, et al., 2012).  

These are potentially important contextual factors or implementation strategies 

which can impact on successful implementation.         

The last implementation model identified by CRISP, with a high construct flexibility, 

is the Conceptual Model of Evidence-based Practice Implementation in Public 

Service Sectors (Aarons, Hurlburt, & Horwitz, 2011).  This is also a multilevel model 

with four phases: exploration, adoption decision/preparation; active implementation; 

and sustainment.  The focus of this model is, however, mainly on the contextual 

factors which influence implementation and for this reason Meyers et al. (2012) did 

not include this model in their review of implementation frameworks.  The model 

does not provide detailed steps for implementation but rather emphasises the 

typical problems faced in the implementation process.  

Although the three models discussed above, were identified by CRISP as having 

detailed descriptions or clear implementation steps, on closer review, each model 

presented with a set of limitations.  It is therefore necessary to consider other 

models or frameworks to guide the implementation process in this study.  One type 

of model which can potentially provide the necessary structure for this 

implementation study, is process models.  Process models usually consist of 

specific phases and steps on how an intervention should be implemented (Meyers, 

Durlak, et al., 2012; Bauer et al., 2015; Nilsen, 2015).  Examples of such models 

are the Knowledge-to-Action framework (Graham et al., 2006) and the Quality 

Implementation Framework (QIF) (Meyers, Durlak, et al., 2012).  

Due to the proliferation of implementation frameworks, it is tempting to use multiple 

frameworks simultaneously but this is not recommended as it can add unnecessary 

complexity to the process (Birken, Powell, Presseau, et al., 2017).  The QIF was, 

however, developed based on the review of 152 studies related to implementation 

frameworks.  The authors analysed 25 implementation frameworks to determine the 

crucial elements for quality implementation which then constituted the QIF (Meyers, 

Durlak, et al., 2012).   



37 
 

The QIF framework focuses on the how-to aspect of implementation and consists 

of four clearly defined phases and 14 critical steps for quality implementation (Figure 

3.1).  The four phases are: Initial Considerations Regarding the Host Setting; 

Creating a Structure for Implementation; Ongoing Structure Once Implementation 

Begins; and Improving Future Applications.  It is described as a systematic process 

and although this framework provides a clear outline of the implementation process, 

it remains a dynamic process which indicates it might be necessary to revisit certain 

steps, skip steps or execute steps simultaneously (Meyers, Durlak, et al., 2012).   

One of the limitations highlighted in the use of implementation frameworks, is that 

frameworks are often developed for specific contexts (Albers et al., 2017).  The 

benefit of using the QIF in an implementation study, is that this framework was 

developed from literature on various studies, in various contexts, with various target 

populations.  Many of the included healthcare studies focused specifically on the 

implementation of evidence-based innovations or interventions into everyday 

practice.  
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Figure 3.1: The Quality Implementation Framework (QIF) (Meyers, Durlak, et 
al., 2012) 

Despite Meyers et al.’s (2012)  synthesis of implementation frameworks, a 2015 

systematic review determined there were still variations between available 

implementation frameworks (Moullin et al., 2015).  It was recommended for the 

Generic Implementation Framework (GIF) to be used as a checklist when a 

researcher chooses a framework, making sure the main concepts are included in 

the chosen framework (Moullin et al., 2015).  These concepts include: stages or 

steps of the implementation process; the intervention to be implemented; the 

implementation context; factors which can influence the implementation, strategies 

as well as evaluations (Moullin et al., 2015).  When using the GIF checklist to 

scrutinise the QIF, the QIF seems to meet the requirements and include the main 

implementation concepts as set out in Table 3.1.  Based on this evaluation, the QIF 

framework appears to be the most suitable process model to use in this 

implementation study.  It has been derived from healthcare studies, it includes the 

most important concepts for quality implementation and the phases and steps of the 

framework are specific and practical.    

Assessment strategies: 
1. Conducting a needs and resources assessment 
2. Conducting a fit assessment 
3. Conducting a capacity/readiness assessment 
Decisions about adaptation: 
4. Possibility for adaptation 
Capacity-building strategies: 
5. Obtaining explicit buy-in from critical  
    stakeholders and fostering a supportive  
    community/organisational climate 
6. Building general/organisational capacity 
7. Staff recruitment/maintenance 
8. Effective pre-innovation staff training 

 

9.   Creating 
      implementation  
      teams 
10. Developing an  
      implementation  
       

 

 
14. Learning from 
      experience 

 

11. Technical  
      assistance/    
       coaching/  
       supervision 
12. Process evaluation 
13. Supportive 

  
       

 

Phase 
1 

Phase 
2

Phase 
3

Phase 
4
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Table 3.1: Using the Generic Implementation Framework as a checklist to 
evaluate the Quality Implementation Framework    

GENERIC IMPLEMENTATION 
FRAMEWORK (GIF) 

QUALITY IMPLEMENTATION FRAMEWORK (QIF) 

Implementation process: 
Stages and steps 

Four well-defined phases and 14 critical steps  

The intervention/innovation 4.   Possibility for adaptation 

9.   Creating implementation teams 

10. Developing an implementation plan 

The implementation context 1.   Conducting a needs and resources assessment 

2.   Conducting a fit assessment 

3.   Conducting a capacity/readiness  

      assessment 

Influencing factors 5.   Obtaining explicit buy-in from critical  

      stakeholders and fostering a  

      supportive community/organisational climate 

6.   Building general/organisational capacity 

7.   Staff recruitment/maintenance 

Strategies 8.   Effective pre-innovation staff training 

11. Technical assistance/ coaching/  

      supervision 

Evaluations 12. Process evaluation 

13. Supportive feedback mechanism 

14. Learning from experience 

3.5 CONTEXTUAL FACTORS AFFECTING IMPLEMENTATION 

Implementation is a complex process and various attempts to implement evidence-

based programmes have failed (Aarons et al., 2011; Damschroder, 2020). This can 

often be attributed to contextual factors or determinants (Bauer & Kirchner, 2020).  

Contextual factors are described as facilitators and barriers which can support or 

prevent successful implementation and ultimately a change in practice (Wensing et 

al., 2011; Flottorp et al., 2013; Nilsen & Bernhardsson, 2019).  Context is dynamic 

and what can be seen as a barrier in one setting, might be a facilitator in another 

setting (May, Johnson, & Finch, 2016).  In a recent scoping review, 12 key context 

dimensions were identified to be considered in implementation studies (Nilsen & 

Bernhardsson, 2019).  The most frequently identified context dimensions include:  
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organisational support, leadership, social relations and support, and financial 

resources (Nilsen & Bernhardsson, 2019).   

An intervention cannot be implemented without the necessary support from the 

organisation.  A supportive organisational culture which refers to the norms, beliefs 

and values of the organisation, can be seen as a facilitator in the implementation 

process (Burke et al., 2012; Geerligs et al., 2018; Nilsen & Bernhardsson, 2019).  

For successful implementation, the organisation and its members need to 

understand what the intervention entails and buy into its benefits (Meyers, Durlak, 

et al., 2012; Brooke-Sumner, Petersen-Williams, Kruger, Mahomed, & Myers, 

2019).  Buy-in from all members is essential as this will lead to ownership of the 

implementation process (Belizán et al., 2011).  Furthermore, if the members of an 

organisation are ready for the proposed change, they are more likely to implement 

the intervention (Weiner, Lewis, & Linnan, 2008; Weiner, 2009; Geerligs et al., 

2018).   

Leadership is another contextual factor which can facilitate the implementation 

process.  Leaders do not only include managers but also more informal leaders 

such as change agents or champions (Nilsen & Bernhardsson, 2019).  Champions 

are individuals who can drive the implementation process, encouraging participation 

from others and making the necessary changes if challenges occur in the 

implementation process (Belizán, Bergh, Cilliers, Pattinson, & Voce, 2011; Burke et 

al., 2012; Nilsen & Bernhardsson, 2019).   

Social relations and support are linked to good teamwork and communication which 

can also facilitate successful implementation (Belizán et al., 2011; Burke et al., 

2012; Nilsen & Bernhardsson, 2019).  Teamwork is essential especially where the 

intervention needs to be adopted by the entire team to be successful such as the 

neurodevelopmental supportive care approach (Godarzi et al., 2018).  Clear and 

consistent communication between the organisation and the team members, on the 

intervention to be implemented, can motivate staff to take on the implementation 

challenge (Chan, Bergelson, Smith, Skotnes, & Wall, 2017; Geerligs et al., 2018).  

Open communication can further highlight difficulties in the implementation process 

which can be addressed timeously to ensure success (Geerligs et al., 2018).  
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Financial resources are one of the most frequently identified barriers in the 

implementation of interventions (Wakida et al., 2018; Nilsen & Bernhardsson, 2019). 

Financial resources are further linked to human resources, equipment and available 

time.  If an organisation does not have sufficient financial resources, human 

resources, equipment or time available, the implementation process is likely to be 

unsuccessful (Chan et al., 2017; Geerligs et al., 2018; Godarzi et al., 2018).  

It is suggested researchers should be aware of and be proactive in identifying 

potential barriers to implementation (Mihalic, Irwin, Fagan, Ballard, & Elliott, 2004; 

Meyers, Durlak, et al., 2012).  By understanding the impact of contextual factors as 

discussed above, researchers can choose or develop implementation strategies to 

overcome these barriers ensuring successful implementation (Adesoye, 

Greenberg, & Neuman, 2016; Geerligs et al., 2018).    

3.6 IMPLEMENTATION STRATEGIES 

Implementation strategies are techniques used to support and improve the 

implementation of an intervention (Proctor et al., 2013; Powell et al., 2015; Kirchner, 

Smith, Powell, Waltz, & Proctor, 2020).  Most of the time it is necessary to use 

multiple implementation strategies to ensure successful implementation of an 

intervention (Kirchner et al., 2020).  In a project by the Expert Recommendations 

for Implementing Change (ERIC), 73 implementation strategies were identified 

grouped into nine thematic categories (Powell et al., 2015).  Implementation 

strategies can be used to inform the planning of an implementation study or to 

improve on the implementation study post-implementation (Kirchner et al., 2020).  

An implementation framework can guide a researcher in deciding which strategies 

to include in the implementation process (Kirchner et al., 2020).  The QIF already 

includes a variety of implementation strategies which form part of the 14 

implementation steps (Figure 3.1).  These strategies are divided into three 

categories: assessment strategies, capacity building strategies and support 

strategies (Meyers, Durlak, et al., 2012; Meyers, Katz, et al., 2012).  The 

assessment and capacity-building strategies are mainly employed in the first phase 

of the QIF which focuses on the setting where the implementation is due to be 

implemented.  These implementation strategies include the assessment of the 

organisation’s needs, the assessment of the fit between the intervention and the 



42 
 

organisation, the assessment of the readiness of the organisation, obtaining buy-in 

for the intervention and using pre-innovation training to inform management and 

staff of the intervention due to be implemented (Meyers, Durlak, et al., 2012; Powell 

et al., 2015; Kirchner et al., 2020).  Support strategies in the QIF are employed once 

the intervention has been implemented and include strategies such as assistance 

or coaching, evaluation of the implementation process and feedback (Meyers, Katz, 

et al., 2012; Powell et al., 2015).   

The assessment, capacity-building and support strategies of the QIF, therefore, 

form an essential part of planning and implementing the intervention.  The aim of 

these strategies is to address potential barriers and facilitate successful 

implementation of the intervention, namely the neurodevelopmental supportive care 

training programme.  By understanding the participants’ training needs and their 

readiness for the implementation of the intervention, the intervention can be tailored 

to meet the organisation’s specific needs ensuring a fit between the organisation 

and the intervention.  Similarly, by ensuring management and staff understand the 

need for the intervention and buy into it, these strategies are likely to support the 

successful implementation of the intervention.  Although training in itself can be 

seen as an implementation strategy, in this study the training programme was the 

intervention due to be implemented. 

3.7 CONCLUSION  

It is essential for best evidence-based practice to be implemented to ensure quality 

care for patients and their families.  Fundamentally, the aim of implementation 

research is to improve healthcare.  Implementation research transforms what we 

know, into what we do, but this is a complicated process. Theories, models and/or 

frameworks should form the foundation for implementation studies as this ultimately 

guides successful implementation.  Researchers should be explicit about the 

framework they use to guide the implementation process.  There is no doubt that 

context and implementation are intricately interwoven and contextual factors can 

influence implementation.  It is, however, difficult to consider all possible factors 

which can affect the success of a study but the most important contextual factors 

(barriers and facilitators) should be considered in the planning, execution and 

evaluation of the implementation.  Implementation strategies can then be employed 
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to address these potential barriers further contributing to successful implementation.  

In Chapter 4: Outline of the Methodology, the adaptation of the QIF for the purpose 

of this study will be discussed.    
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  OUTLINE OF THE METHODOLOGY FOR THE 
IMPLEMENTATION STUDY 

4.1 INTRODUCTION 

In this chapter the methodology used for this implementation study is presented.  

The use of the multiphase design and the Quality Implementation Framework (QIF) 

is presented and justified.  A single study population and study sample were utilised 

for the study as a whole, even though the research moved through multiple phases.  

As a result, the measurement strategies (measurement tools and scoring, data 

collection procedure and data analysis) for the study are presented per phase and 

objective following the study approach, context of the study, study population and 

study sample.  It is described in this format as the measurement strategies for each 

objective are distinctly different.  The ethical considerations for implementation 

studies are considered and applied to this study.  

4.2 STUDY APPROACH 

The implementation of any evidence-based programme or intervention is an 

extremely complex process and needs to be described in detail (Meyers, Katz, et 

al., 2012; NCEC, 2018; Damschroder, 2020).  In this implementation study the 

researcher used a multiphase design to implement a training intervention on best 

evidence-based practice, related to NDSC, in the real-world.  The multiphase design 

is appropriate to use if the study consists of more than two phases, is conducted 

over a period of time and has a common programme objective or research question 

(Creswell et al., 2011; Schoonenboom & Johnson, 2017).  This PhD study consisted 

of four phases with each phase building on the previous.  The four phases were 

connected through the overarching research question: What is the process of 

implementing a multidisciplinary training programme on neurodevelopmental 

supportive care in the public sector NICU and what are the contextual factors 

affecting implementation?  Each step in the implementation process thus 

contributed to answering the single research question.   

A multiphase study often includes both quantitative and qualitative research 

methods which can assist the researcher to better understand research dilemmas 

such as poor implementation of quality services in health care (Robins et al., 2008; 
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Creswell et al., 2011; Almeida, 2018; Hamilton & Finley, 2019; Palinkas, Mendon, 

& Hamilton, 2019).  These two research methods provide both depth to a study 

through the qualitative elements and breadth through the quantitative elements 

(Johnson, Onwuegbuzie, & Turner, 2007; Teddlie & Tashakkori, 2010; 

Schoonenboom & Johnson, 2017).  In this study, quantitative methods, such as 

surveys, were used to investigate the NICU context, plan and implement the training 

programme and determine the effect of the training on the operationalisation of 

NDSC.  Qualitative methods, such as focus groups, were used to determine the 

MDT’s self-reported adherence to the NDSC approach and their perception of the 

training and implementation process.        

When using a multiphase design, a researcher needs to consider various design 

dimensions such as the structure, function and process of the study (Palinkas et al., 

2011; Schoonenboom & Johnson, 2017; Palinkas et al., 2019).  The structure of the 

design refers to timing and weighting (Morse, 1991; Palinkas et al., 2011; 

Schoonenboom & Johnson, 2017).  Timing indicates whether the different phases 

or steps of the study happens sequentially or simultaneously while weighting 

indicates which phase or step forms the primary and secondary part of the study.  

In this study the sequential structure was used.  There was a specific order of data 

collection and analyses based on the phases and steps of the QIF.  The sequential 

structure was used for example in the first few steps of Phase 1 of the study.  

Information was first gathered on the training needs of the MDT (Step 1) and the 

operationalisation of NDSC in the NICU (Step 2) before the researcher was able to 

confirm the training needs and conduct an intervention fit assessment (Step 3).   

Weighting of the different steps or phases refers to the theoretical drive of the study, 

namely quantitative dominant, qualitative dominant or equal-status (Schoonenboom 

& Johnson, 2017).  In this study the different phases and steps (regardless of being 

quantitative or qualitative) contributed equally to the answering of the research 

question.  The quantitative inquiry described the implementation process while the 

qualitative inquiry explored possible reasons for successful or unsuccessful 

implementation of the training programme (Palinkas et al., 2011). 

The next design dimension to consider is the function or purpose of using the 

multiphase design (Palinkas et al., 2011; Schoonenboom & Johnson, 2017).  Five 
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possible functions have been identified: convergence, complementarity, expansion, 

development and sampling (Greene, Caracelli, & Graham, 1989; Palinkas et al., 

2011; Palinkas et al., 2019).  For this multiphase study the function can be described 

as both development and complementarity.  The development function was used 

when the training needs were determined which then guided the development of 

the structure for the implementation of the training programme.  The 

complementarity function entails the use of both quantitative and qualitative 

information for evaluation and elaboration.  This was used in Phase 3 when the 

success of the implementation process was evaluated through the post-

implementation survey and the focus groups elaborated on the contextual factors 

affecting the implementation process. 

The last design dimension to consider is the process or strategies used to combine 

two or more sets of data (Palinkas et al., 2011).  Quantitative and qualitative data 

can be combined or integrated through merging, connecting, embedding or by using 

a framework (Klassen, Creswell, Clark, Smith, & Meissner, 2012; Creswell & Clark, 

2017).  Connecting is when one data set is used to inform the following data 

collection procedure while embedding is when one study is conducted within 

another study to support that study.  Merging is when the qualitative and quantitative 

data are combined in the discussion of the results (Palinkas et al., 2011; 

Schoonenboom & Johnson, 2017).  In this study quantitative and qualitative data 

were merged for example during Phase 1 of the study when the training needs of 

the MDT were determined.  This was, however, not true merging as it was not the 

merging of separate quantitative and qualitative data sets.  The merging in this study 

was done as a single step where the questionnaire used, produced both quantitative 

and qualitative data which contributed to the findings.  The strategy used in this 

study, to combine the different phases and steps, was therefore mainly through a 

framework: the QIF.  

The QIF is a process model which provides a detailed structure for the 

implementation of an intervention.  As previously discussed, the QIF consists of four 

well-defined phases and 14 steps which promote quality implementation.  These 

phases and steps are sequential but also dynamic which means it is sometimes 

possible, or even necessary, to return to previous steps in the process, for example 
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Recommendations for future 
implementation interventions 

Objectives: 

1.1 Determine training needs of the MDT 
1.2 Determine NDSC operationalisation in NICU 
1.3 Conduct an intervention fit assessment  
1.4 Determine readiness for change 
1.5 Develop a pre-innovation session 

Objective: 

2.1 Develop an     
      implementation plan 

to ensure buy-in from stakeholders or to retrain participants.  Meyers et al. (2012) 

further stated it is not necessary to include all the QIF steps when using their model 

or that some steps might even be conducted simultaneously.  Although the QIF 

provides a clear outline for a study, at the same time it is flexible enough to be 

adapted to individual studies.  The QIF was used in this implementation study and 

more detail on how the framework was adapted will be discussed under each phase 

(Figure 4.1).   

 

 

  

 

 

 

 

 

 

Figure 4.1: Adapted Quality Implementation Framework (QIF) 

 
4.3 CONTEXT OF THE STUDY 

South African public sector hospitals are classified according to the following 

categories: district hospitals, regional hospitals, tertiary hospitals and 

central/specialised hospitals  (Western Cape Government, 2012; Ranchod et al., 

2017).  District hospitals provide care for sick neonates as well as standard care but 

not ventilation, while regional hospitals provide standard care, high-dependency 

care and intensive care (IUSS Norms and Standards Task Team, 2014).  In this 

study the focus was on tertiary and central hospitals as these hospitals provide 

highly specialist paediatric services such as neonatal intensive care services.  

These tertiary and central hospitals are affiliated with academic institutions and 

provide training to healthcare professionals.         

Objectives: 

3.1 Implementation of training 
      intervention 
3.2 Identify facilitators and  
      barriers 
3.3 Determine the effect of  
      the intervention  

Phase 
1

Phase 
2

Phase 
3

Phase 
4
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The public sector neonatal units (NNU) generally consist of a standard neonatal 

care wards, high care wards and the NICU.  Standard care neonatal wards provide 

care to infants who are not stable enough for discharge and often include a 

Kangaroo Mother Care (KMC) ward which provides the opportunity for mothers to 

be roomed in with their infants and to do skin-to-skin care (low care).  High care 

wards provide care for infants who are critically ill, e.g. cardio-respiratory problems, 

intravenous nutrition, metabolic problems, convulsions or infections.  The NICU 

provides specialist care for premature infants or infants with complex medical and 

surgical problems who require continuous life support (IUSS Norms and Standards 

Task Team, 2014). 

Infants from birth to 28 days are admitted to neonatal units which are often 

overcrowded with a bed occupancy of between 83% and 138% (Dramowski, 

Aucamp, Bekker, & Mehtar, 2017).  The NICUs are usually small units (eight to 12 

beds) and beds are not reserved for preterm infants but also used for medical and 

surgical infants (Dramowski et al., 2017).  The public sector NICU is a busy, 

technological and noisy environment with a medical model focusing on saving the 

lives of vulnerable preterm infants.  At one of the main public hospitals in the 

Western Cape, South Africa approximately 8000 infants are born every year of 

which 3120 infants are premature/low birth weight (Dramowski et al., 2017).  This 

means on average 260 preterm infants per month require NICU care in one public 

hospital which explains the constant need for NICU beds.    

Various healthcare professionals form part of the multidisciplinary team and are 

involved in the care of preterm infants.  These healthcare professionals include 

consultants, registrars, medical officers, interns, professional nurses (general and 

speciality, all categories), enrolled nurses, nursing assistants, clinical nurses 

(practitioners, specialists and consultants), nursing managers, occupational 

therapists, physiotherapists, speech and language therapists, audiologists and 

dietitians amongst others (Maree, 2009; Barbosa, 2013).  The scope of healthcare 

professionals working in the South African setting, related to the NICU or to preterm 

infants are not always well-defined, which can affect multidisciplinary teamwork.  

The different disciplines often have their own schedules and ward rounds, which 
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lead to healthcare professionals constantly moving in and out of the NICU 

environment.   

4.3.1 The neonatal intensive care units 
At Hospital A, the NICU consisted of 12 beds with an additional 43 high-care beds 

on average.  There were nine cubicles with between one bed (isolation cubicle) and 

12 beds per cubicle.  Space was limited in the cubicles with often no workspace for 

the staff, no space for chairs for visitors and no privacy for parents or mothers to 

breastfeed.  Equipment was limited and not every preterm infant was cared for in a 

closed incubator or attached to a monitor.  The NICU environment in general as well 

as the cubicles were noisy with the doors of the individual cubicles open most of the 

time.  Phones were ringing, people were talking at normal frequency voices (or 

louder) and monitor alarms were constantly sounding.  Various team members 

moved constantly in and out of the unit and cubicles.  The unit had bright fluorescent 

lights which were switched on most of the time even though there were windows 

and sufficient natural light.  The nursing station was positioned central in the unit 

and this was a very busy environment as it was used for nurses’ handovers and 

training activities. 

Hospital B had a paediatric intensive care unit (PICU) with 10 beds: six NICU beds 

and four high care beds.  Due to the limited number of NICU and high-care beds at 

Hospital B, preterm infants were often admitted to the neonatal ward which 

consisted of an additional five cubicles and 32 beds on average.  For the purpose 

of this study this neonatal ward was included as preterm infants were subjected to 

the environmental factors of this ward such as the high number of infants cared for 

and the various ward activities.  For Hospital B the NICU therefore included the 

intensive care, the high care and the neonatal ward, where preterm infants were 

routinely admitted.  Space was limited, with often only one chair per cubicle and no 

privacy for parents or visitors.  Some cubicles had a table which could be used by 

the MDT as a workspace.  Most of the cubicle doors were left open apart from the 

isolation cubicles.  Similarly to Hospital A, phones were ringing, staff were talking 

and alarms were sounding.  Various MDT members were in the unit/ward doing 

ward rounds and treating patients. The unit and wards had bright fluorescent lights 

although some of the bulbs were out, making some areas a bit darker.  Most 
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cubicles had windows with natural light and some even had curtains. The nurses’ 

station was also positioned central in the NICU and the neonatal ward and again, a 

very busy area.       

The MDT members were involved in the two NICUs and the neonatal ward to 

various degrees.  For example, at Hospital A, the occupational therapists were more 

involved in the NICU than at Hospital B.  This is possibly due to staff number 

differences as Hospital A had two occupational therapists specifically dedicated to 

the NICU whereas Hospital B had only two occupational therapists to service the 

whole hospital including outpatients.  Each member of the MDT had their discipline 

specific role in the NICU although there was some overlap between some 

disciplines, for example the physiotherapists and the occupational therapists.  Ward 

rounds at both hospitals were conducted with only the doctors present.     

4.4 STUDY POPULATION 

Due to the complexity of implementation studies, various stakeholders and 

multidisciplinary team members need to be involved (Peters et al., 2013).  

Healthcare providers are an essential part of the healthcare system they work in 

(Eccles et al., 2009) and practitioners on the ground are often best suited to be 

involved in implementation studies, as they are aware of quality issues in the real 

world (Peters et al., 2013).  The inclusion of multidisciplinary team members in 

implementation studies could further contribute to an increase in the utilization of 

research or best-evidence practice (Estabrooks, Floyd, Scott‐Findlay, O'Leary, & 

Gushta, 2003; Peters et al., 2013).  The unit of analysis included all NICUs in public 

sector hospitals in Gauteng while the study population consisted of the 

multidisciplinary team (MDT) members (doctors, nurses, physiotherapists, speech 

therapists, dietitians and occupational therapists) who provided services in these 

NICUs.  The total population for this study consisted of approximately 395 MDT 

members: 204 team members from Hospital A and 191 team members from 

Hospital B.  The number of the total population changes from month to month due 

to staff rotations.   
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4.5 STUDY SAMPLE  

Purposive homogenous sampling was used to include two of the main academic 

public sector hospitals in Gauteng: Hospital A and Hospital B.  These are large 

tertiary hospitals providing services to a large number of preterm infants and their 

families where potentially the biggest impact in the province can be made (Lubbe, 

2009; Statistics South Africa, 2017).  These hospitals are further linked to 

universities where both undergraduate and postgraduate training on NDSC, can 

potentially be influenced.       

For the MDT members, total population sampling was used as all members from 

the two hospitals were invited to participate in the implementation study. 

Developmental care is a multidisciplinary approach (Barbosa, 2013; Sturdivant, 

2013) and it was therefore important for each discipline to be represented in the 

study (Etikan, Musa, & Alkassim, 2016).  Another reason for the use of total 

population sampling was the relatively small numbers of participants (Etikan et al., 

2016).  Especially the allied health professional teams sometimes consisted of only 

two members in a specific discipline. 

Critics would argue parents are a fundamental part of the NICU team when it comes 

to developmental care and they should be included in training initiatives and the 

day-to-day care of their preterm infants (Craig et al., 2015; De Bernardo, Svelto, 

Giordano, Sordino, & Riccitelli, 2017).  The researcher shares this view, however, 

for the purpose of this study, the focus was on implementing a formal training 

programme to address the MDTs training needs.  If the MDT has the necessary 

knowledge of developmental care and what it entails, they would be able to support 

and encourage parents to be involved in the care of their infants in the, often 

daunting, medical NICU environment.     

4.5.1 Inclusion criteria 

• All medical and nursing staff, physiotherapists, dietitians, occupational 

therapists, speech therapists and audiologists providing a service in the neonatal 

intensive care unit and/or to preterm infants 

• Staff who are full-time employed by the hospital 

• Community service staff 
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Objectives: 

3.1 Implementation of training intervention 
3.2 Identify facilitators and barriers 
3.3 Determine the effect of the intervention  

Objectives: 

1.1 Determine training needs of the MDT 
1.2 Determine NDSC operationalisation in NICU 
1.3 Conduct an intervention fit assessment  
1.4 Determine readiness for change 
1.5 Develop a pre-innovation session 

Objective: 

2.1 Develop an implementation plan 

Recommendations for future 
implementation interventions 

• Staff from all categories with any number of years’ experience in the 

NICU/neonatal context 

• Neonatal Intensive Care Unit nursing managers 

• Heads of departments of the above-mentioned disciplines 

4.5.2 Exclusion criteria 

• Any other professionals providing services in the NICU or to preterm infants 

• Support staff working in the NICU e.g. administration staff or cleaners 

• Parents  

4.6 MEASUREMENT STRATEGIES: PHASE 1 

As mentioned above, this study was based on the four phases of the QIF with 

distinct steps.  The measurement tools, data collection procedures and data 

analyses for each phase and the various steps are different and presented below 

according to the phases and objectives of the study.   

 

 

 

 

 

 

 

 

 

Figure 4.2: Phase 1 objectives of the study 

Phase 1 of the study aimed to assess the current state of the neonatal intensive 

care unit with regard to neurodevelopmental supportive care in two public hospitals.  
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Figure 4.2 indicates the objectives associated with this phase.  The information letter 

was sent via email to all heads of departments, unit managers and the MDT, 

providing information on the PhD study (Appendix A).   

4.6.1 Objective 1.1: To determine the neurodevelopmental supportive 
care training needs of the multidisciplinary team, working in two 
selected neonatal intensive care units in Gauteng  

There are various ways a training needs assessment can be conducted such as 

through clinical meetings, audit results, analysing adverse incidences or peer 

reviews to name but a few (Posner & Rudnitsky, 1994; Østergaard, Østergaard, & 

Lippert, 2008).  Another way to assess the training needs of participants, is for 

clinicians to rate their own performance (Østergaard et al., 2008).  In this study a 

cross sectional survey was conducted to determine the training needs of the MDT.  

This was done by asking the MDT to self-report their adherence and their unit’s 

adherence to the NDSC approach and principles. 

4.6.1.1 Measurement tools: Training needs 
• Demographic questionnaire 

The demographic questionnaire was developed by the researcher and included 

information on: the hospital where the participants worked; their profession; the year 

they qualified; the number of years’ experience in the NICU; the number of years 

they worked in the current NICU; and training they received on NDSC on both an 

undergraduate and/or postgraduate level.  The participants were further asked if 

they would be interested in participating in the planning and implementation process 

of the NDSC training programme as champions (Appendix C).   

• The Implementation of Neurodevelopmental Supportive Care questionnaire  

The Implementation of Neurodevelopmental Supportive Care (INDeSC) tool, an 

existing audit tool, was adapted to a questionnaire with the permission of the author.  

The INDeSC tool consisted of the nine neurodevelopmental supportive care 

categories which forms the foundation of the developmental care approach (Lubbe 

et al., 2012).  Each NDSC category has subcategories and individual items which 

elaborate on the specific category.  The INDeSC tool consists in total of 28 

subcategories and 93 items.  The adapted questionnaire consisted of the same 
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number of categories, subcategories and items as the INDeSC tool (Appendix D).  

Each item’s statement was changed to a question and a 5-point Likert scale was 

used to indicate the level of adherence (Table 4.1).  A tick box option for ‘No 

Knowledge’ (N/K) was included, to provide participants the opportunity to indicate if 

they had no knowledge of the specific NDSC principle in each question.  For each 

subcategory, a comment box was provided for participants to add any additional 

thoughts, opinions or information related to the questions in that specific NDSC 

subcategory.  The adapted questionnaire was used in a pre-test at Hospital C to 

review the questionnaire and revise it if necessary (Burns et al., 2008).  The purpose 

was to ensure flow, clarity and ease of completing the questionnaire.  Three 

participants, who met the inclusion criteria, as set for the main study, completed the 

questionnaire.  Based on the results of the pre-test it was not necessary to make 

any changes to the questionnaire.  The questionnaire did, however, take some 

participants up to 40 minutes to complete, especially if they provided detailed 

information in all the comment boxes.         

Table 4.1: Likert-scale used per item in the self-reported Implementation of 
Neurodevelopmental Supportive Care (INDeSC) questionnaire 

 

 
4.6.1.2 Data collection procedure: Training needs 

The web-based software program, Research Electronic Data Capture (REDCap) 

was used to collect and manage the data.  The REDCap questionnaire was loaded 

onto iPads which made it possible for participants to complete the questionnaires 

themselves.  Although the researcher was present to assist with any problems 

experienced with the iPad, the self-completion of the questionnaire limited potential 

biasing errors such as interviewer characteristics and interviewer skills in 

SCORE  DESCRIPTION 

4 100% of the time 

3 75% of the time 

2 50% of the time 

1 25% of the time 

0 Never 

N/K No knowledge of this NDSC principle 
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comparison to face-to-face interviews (Phellas, Bloch, & Seale, 2011).  

Appointments were made with the various departments and participants were 

invited to participate in the study.  An information letter was provided explaining the 

overall aim of the study as well as the different phases of the study including the 

purpose of the survey, namely to determine the training needs of the MDT providing 

services to preterm infants in the NICU.  If participants agreed to participate in the 

study, they were requested to sign the consent form and continued to complete the 

questionnaire independently on the iPads provided.  For the nurses at both 

hospitals, the researcher was only allowed to invite them to participate in the study 

during their tea- or lunchtime breaks.  Although the researcher visited the nurses on 

different days at different times, the limited allowable timeframe potentially affected 

the response rate as participants were less willing to participate in the study during 

their breaks.   

It was not possible to arrange face-to-face appointments with all the departments at 

the two hospitals as some of the HODs preferred for the survey to be emailed to the 

potential participants, to be completed in their own time, due to work pressure.  This 

was the case for the doctors at both hospitals as well as the physiotherapists at the 

one hospital.  The researcher obtained the email addresses for these participants 

from the HODs and emailed the information letter as well as the REDCap link to the 

various doctors and the physiotherapists.  The email was re-sent every 2 weeks for 

a period of 2 months to maximise the potential response rate.  For the online survey, 

consent was assumed through the completion of the questionnaire.     

4.6.1.3 Data analysis: Training needs 

The raw data were downloaded from the REDCap programme to a Microsoft Excel 

spreadsheet and cleaned.  All identifying information was removed and stored in a 

separate, password protected folder on the researcher’s computer.  Subject codes 

were added to the raw data to maintain confidentiality.  Descriptive statistics were 

used to analyse the quantitative data.  Responses from participants of the two 

hospitals were combined and grouped into three a priori categories (based on 

similar studies): High-risk practice; average application of NDSC principles; and 

optimum application of NDSC principles (Table 4.2).  Participants’ perceptions of 

their own adherence on optimum application, average application, high-risk practice 
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or no knowledge of NDSC principles in the NICU were presented as frequency 

distributions.  Only items where more than 50% of participants were in agreement 

on high-risk practice/no knowledge, average application or optimal application, were 

presented in the results.       

Table 4.2: Analysis and categorisation guide to responses from participants 
per item  

CATEGORY OF RESPONSES DESCRIPTION OF CATEGORIES 

High-risk practice NDSC principles were never applied 

NDSC principles were applied 25% of the time 

Average application of NDSC 
principles 

NDSC principles were applied 50% of the time 

Optimum application of NDSC 
principles 

NDSC principles were applied 75% of the time 

NDSC principles were always applied 

No knowledge of the NDSC principle 

Qualitative data were analysed through thematic analysis.  The Framework Method 

was used to guide the process (Gale, Heath, Cameron, Rashid, & Redwood, 2013) 

and a deductive reasoning design was employed to determine codes prior to the 

analysis of the data (Bengtsson, 2016).  The coding list was based on an integrative 

literature review by Lubbe et al (2012) which highlighted nine NDSC categories 

(Appendix E).  The Framework Method consists of seven stages: transcription; 

familiarisation with the information; coding; developing an analytical framework; 

applying the analytical framework; charting data into the analytical framework; and 

interpreting the data (Gale et al., 2013).  In this study there was no need for the 

researcher to transcribe the information as the content was obtained from the open-

ended questions as part of the INDeSC questionnaire discussed above (Step 1 of 

the Framework Method).  Participants typed their comments, related to each NDSC 

category and subcategory, on an iPad during the data collection process and the 

data were therefore already in written form.  The researcher exported these 

comments from the REDCap program to a Microsoft Excel spreadsheet.  The 

researcher read through the transcripts a few times to familiarise herself with the 

content (Step 2).  The researcher used the predetermined coding list to conduct the 

coding (Step 3). At the same time a second researcher coded three transcripts 
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independently.  Open coding was therefore also employed to ensure important 

information was not missed and the code list was updated as new codes emerged.  

Following the coding, the analytical framework was developed (Step 4).  This was 

done by the two researchers discussing any discrepancies between allocated codes 

and reaching consensus on the final codes.  Codes that were similar were grouped 

together into categories.  The final analytical framework consisted of 11 categories 

and 25 codes (Appendix E).  The final analytical framework was then applied to the 

transcripts which means appropriate codes from the analytical framework were 

attached to the text (Step 5).  This was done by using the MAXQDA 2019 (VERBI 

Software, 2018) qualitative software program.  The data were then charted by 

summarising it into a framework matrix (Step 6).  By using MAXQDA it was easy to 

retrieve indexed data and participant quotes for each code.  The last step was to 

interpret the data, thus derive meaning from the data (Step 7).  Themes and 

subthemes were generated and supported with participant quotes which are 

presented in Chapter 5 (Paragraph 5.3). 

4.6.2 Objective 1.2: To investigate the current neurodevelopmental 
supportive care operationalisation in the neonatal intensive care 
unit of the two selected public hospitals 

Objective 1.2 fits within the first phase of the study which focuses on the current 

state of NDSC in the NICU.  This objective focused on conducting a pre-

implementation survey which was completed by the researcher herself as an 

observer of the operationalisation of NDSC in the NICU.   

4.6.2.1 Measurement tool: Current care 
• The Implementation of Neurodevelopmental Supportive Care tool 

The original INDeSC tool as discussed in paragraph 4.6.1.1, was used to conduct 

the pre-implementation survey, determining the operationalisation of NDSC in the 

two NICUs in this study (Lubbe, 2009) (Appendix F).  As mentioned above this tool 

consisted of nine NDSC categories, 28 subcategories and 93 items.  A 4-point Likert 

scale was used to describe the adherence of the unit to each item (Table 4.3).  

Additionally, fieldnotes were documented as part of the observational process 

(Tjora, 2006; Lindorff & Sammons, 2018).  The purpose of the fieldnotes was to 

provide supplementary information to justify the rating of scores for each observed 
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item on the measurement tool.  These scores were then added to determine the 

total score per NDSC category as well as the total score for each unit.  Total scores 

indicated an overall adherence to NDSC or high-risk practice related to the different 

items, subcategories and categories of developmental care.  The level of adherence 

of the unit as a whole was calculated as a percentage.  If ‘not applicable’ was 

indicated for a specific item, the total score for that section needed to be adjusted 

and reduced by four points.  The INDeSC tool has been used in previous studies in 

South Africa, in both the private and public sector NICUs and demonstrated good 

content validity, construct validity and face validity (Lubbe, 2009; Rheeder et al., 

2017).  There is currently no other suitable tool available for the South African 

context to comprehensively measure the operationalisation of neurodevelopmental 

supportive care in the NICU.    

Table 4.3: Scoring per item of the Implementation of Neurodevelopmental 
Supportive Care (INDeSC) tool 

SCORE  DESCRIPTION 

4 All the criteria for a certain item are met 

3 Most of the requirements are met but there is room for improvement 

2 Very little criteria are met and it is somewhat relevant 

1 No criteria are met 

N/A The item is not relevant in the setting 

 
4.6.2.2 Data collection procedure: Current care 

The pre-implementation survey was conducted by the researcher to determine the 

current NDSC practice in the NICU through structured observations and field notes.  

Structured observations entailed the observation of the research participants 

without the researcher being directly involved.  The researcher used the INDeSC 

tool as a standardised observation schedule (Phellas et al., 2011).  This guided the 

researcher to document specific behaviour related to the research question.  

Observations can be described as overt or covert (Turnock & Gibson, 2001).  In 

overt observations the team members are aware they are being observed while in 

covert observations they are unaware. The purpose for the use of covert 

observations is to avoid participants changing their behaviour because they are 
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being observed (Turnock & Gibson, 2001; Spicker, 2011).  This can also be referred 

to as the Hawthorn effect which can lead to observation bias (Spicker, 2011; Wu et 

al., 2017).  It was important for this study to determine the workings of the NICU in 

the real-world, to ensure the most realistic environment of the day-to-day practice 

in the NICU was observed.  The observations included aspects such as the physical 

NICU environment, the MDT and their roles, interactions between team members - 

both formal and informal, frequency and duration of behaviour, and subtle factors 

such as non-verbal communication.  It was even important to observe behaviours 

which should have happened but did not happen (Corbetta, 2003; Tjora, 2006).             

The researcher made prior arrangements with the units for a specific day and time 

which suited them.  On the day of the pre-implementation survey, the researcher 

reported to the sister in charge of the unit, briefly explained the purpose of the study 

again and presented all relevant information and permission letters.  As stated 

above, the researcher was a covert observer and therefore wore scrubs to blend in 

as much as possible.  Ethical issues related to covert observation have been 

highlighted and refers specifically to the inability of participants to provide consent 

(Petticrew et al., 2007; Spicker, 2011).  This was, however, overcome through 

anonymity and confidentiality as no identifying information was documented.  The 

researcher was further not interested in individual behaviours but rather in the 

collective practice and behaviour of the MDT, related to the management of preterm 

infants in the NICU.    

The researcher spent on average 4 hours, in the morning, in each unit, on a normal 

weekday.  This was deemed the busiest time in the NICU when most of the nursing 

care, therapy and medical activities were happening.  This time of day was more 

likely to highlight risk practice such as excessive noise, light and handling (Pereira 

et al., 2013; Valizadeh et al., 2017; Alberto Alves Carvalhais, Vieira Da Silva, Silva, 

Xavier, & Santos, 2018) than later in the day or evening when it is usually quieter 

on the ward with less activity and less staff.     

4.6.2.3 Data analysis: Current care 

Data were entered into an Excel spreadsheet and cleaned. Field notes were used 

to guide the scoring per item.  The allocation of scores on the different subcategories 

was confirmed by a second reviewer through peer debriefing.  Descriptive statistics 
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were used to present the results of the adherence of the two units to the 

developmental care approach.  The percentage of the adherence for each NDSC 

category for the two units were presented.  Poor compliance with NDSC principles 

of the unit overall was stated as less than 70%, based on Lubbe’s (2009) study.     

4.6.3 Objective 1.3: To conduct an intervention fit assessment for the 
selected hospitals 

The relevance of the content of the training and whether it fits the needs of the target 

audience, should be considered for the success of any training programme 

(Ratnapalan & Hilliard, 2002; Meyers, Durlak, et al., 2012; Kirchner et al., 2020).  If 

the needs of the participants are taken into account and are incorporated in the 

development of the programme, trainees will be motivated, which can potentially 

lead to a change in practice (Grant, 2002; Salas, Tannenbaum, Kraiger, & Smith-

Jentsch, 2012).  The needs of the MDT have been determined through the self-

reported adherence survey (Objective 1.1 - a subjective view from the participants’ 

perspective) and the pre-implementation survey (Objective 1.2 - an objective view 

from the researcher’s perspective).  For Objective 1.3 the researcher summarised 

the training needs of the MDT, based on the results of Objective 1.1 and Objective 

1.2.  The existing Little Steps® One-day Introduction to NDSC training programme 

was selected for this study and the content and course objectives were compared 

to the identified training needs of the MDT.  Comparisons were drawn and 

differences were highlighted.  The fit between the needs of the MDT and the Little 

Steps® course content was described.  

In the QIF, Step 4 entails the possibility for adapting the intervention.  In this study   

Step 4 of the QIF was combined with Step 2 of the QIF: conducting a fit assessment.  

The possibility to adapt the Little Steps® training programme was considered and 

aspects such as financial resources, time needed and practical logistics were taken 

into account.  The possibility for adapting the Little Steps® training programme was 

discussed as part of the results of the intervention fit assessment (Objective 1.3).     
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4.6.4 Objective 1.4: To determine the readiness of the 
multidisciplinary team for implementation of the 
neurodevelopmental supportive care training programme 

For the successful implementation of any intervention it is important to consider the 

organisation’s readiness for change (Alexander & Hearld, 2012; Shea et al., 2014).  

Readiness is described as the willingness of members of an organisation to 

implement change, both on a mental and behavioural level (Weiner, Amick, & Lee, 

2008).  The readiness for change of an organisation is determined by the collective 

actions of its individual members (Weiner, 2009).  The NDSC approach is a 

multidisciplinary approach which requires the entire MDT to adopt the approach 

when providing services to the preterm infants in the NICU (Barbosa, 2013; 

Sturdivant, 2013).  In Objective 1.4 of this study the researcher therefore considered 

the readiness for change of the MDT as a collective.   

4.6.4.1 Measurement tool: Readiness for change 

In the busy healthcare environment, a short, practical, valid and reliable measure is 

required to determine readiness for change (Shea et al., 2014) and the NICU is 

undoubtedly a busy medical environment.  In this study the Organizational 

Readiness for Implementing Change (ORIC) measure was used to determine the 

readiness of the MDT for the implementation of a NDSC training programme as it is 

a brief tool consisting of only 10 items (Appendix G).  Five items relate to change 

efficacy and five items relate to change commitment.  A 5-point Likert scale was 

used to indicate the level of agreement on each statement (Table 4.4).  The ORIC 

measure demonstrated good content validity, inter-rater reliability and inter-rater 

agreement (Shea et al., 2014).  The convergent, discriminant, and predictive validity 

of the measure still need to be determined but at the time the readiness of the MDT 

was determined, no other suitably brief measure existed.  
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Table 4.4: Scoring per item of the Organizational Readiness for 
Implementing Change (ORIC) measure 

SCORE DESCRIPTION 

1 Disagree 

2 Somewhat disagree 

3 Neither disagree nor agree 

4 Somewhat agree 

5 Agree 

 
4.6.4.2 Data collection procedure: Readiness for change 

The ORIC was conducted at the same time as the self-reported survey on the 

training needs of the MDT (Objective 1.1).  The REDCap program was used to load 

both questionnaires, namely the INDeSC questionnaire and the ORIC questionnaire 

onto iPads.  On completion of the first INDeSC questionnaire, participants had the 

option to continue to complete the ORIC questionnaire.  The procedure and purpose 

of both questionnaires were explained as part of the introduction to the surveys.  

The combination of the two instruments and collection of data for two separate 

objectives were done for practical and convenience reasons, not only for the 

researcher, but also for the research participants.  It made sense to conduct both 

these steps of the study at the same time as the samples of participants (the MDT) 

were the same. Furthermore, taking into consideration the MDT’s busy schedules, 

it was more practical to collect the data at the same time, than arranging a second 

appointment to complete the brief, second questionnaire.  The INDeSC 

questionnaire was lengthy but fortunately the ORIC questionnaire was very short 

and only added a maximum of five minutes to the total time it took participants to 

complete the surveys.  More details on the data collection procedure were provided 

above in paragraph 4.6.1.2.         

4.6.4.3 Data analysis: Readiness for change 

Descriptive and inferential statistics were used to analyse the quantitative data.  

Results were presented as frequencies and percentages of readiness for change.  

The chi-square test was used to determine if there was a statistically significant 

difference between the two hospitals’ change commitment and change efficacy.    
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4.6.5 Objective 1.5: To develop a pre-innovation session for the 
critical stakeholders 

In the QIF, obtaining explicit buy-in from critical stakeholders and pre-innovation 

staff training are described as two separate steps under Capacity Building 

Strategies (Step 5 and 8) (Meyers, Durlak, et al., 2012).  Buy-in of critical 

stakeholders and pre-innovation training sessions on what the intervention will entail 

serves as facilitators or implementation strategies in the implementation process 

(Burke et al., 2012; Kirchner et al., 2020).  In this study these two implementation 

steps have been combined in Objective 1.5 as the buy-in from the heads of 

departments and unit managers were obtained through a pre-innovation session.      

The main aim of a pre-innovation session was to get the necessary buy-in and 

support from key decision makers or stakeholders (Durlak & DuPre, 2008; Meyers, 

Katz, et al., 2012).  It is important for these stakeholders to understand what the 

intervention entails, the need for the implementation of the intervention and to 

recognise the benefits for their organisation (Meyers, Durlak, et al., 2012).  Through 

a pre-innovation session an awareness can be created and a supportive 

organisational climate can be promoted which will contribute to success in the 

implementation process (Meyers, Durlak, et al., 2012; NCEC, 2018).  In this study 

the unit managers and heads of departments have been engaged right from the 

start of the study as they had to approve the study protocol and were therefore well-

informed of what the study entailed.   As the various phases of the study were 

conducted over a period of five years, it was necessary to re-engage the 

stakeholders at times through a pre-innovation session.  The researcher developed 

the pre-innovation session (a PowerPoint presentation) based on results from 

Objective 1.1 – 1.4 of the study.  Objective 1.1 highlighted the training needs of the 

MDT and Objective 1.2 focused on the operationalisation of NDSC in the NICU.  

The results of these two objectives highlighted the need and justification for training 

on NDSC.  Objective 1.3 identified the fit between the Little Steps® training 

programme and the MDT’s identified training needs while Objective 1.4 confirmed 

the readiness of the MDT for change.  Individual appointments were made with the 

relevant departments for the researcher to present the pre-innovation session.  This 

was done prior to the actual implementation of the training intervention: The Little 

Steps® Introduction to NDSC training programme.   
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Objectives: 

3.1 Implementation of training intervention 
3.2 Identify facilitators and barriers 
3.3 Determine the effect of the intervention  

Recommendations for future 
implementation interventions 

Objectives: 

1.1 Determine training needs of the MDT 
1.2 Determine NDSC operationalisation in NICU 
1.3 Conduct an intervention fit assessment  
1.4 Determine readiness for change 
1.5 Develop a pre-innovation session 

Objective: 

2.1 Develop an implementation plan 

Step 6 and Step 7 of the QIF, were not applicable in this PhD study.  Step 6 is: 

Building general/organisational capacity and Step 7 is: Staff 

recruitment/maintenance (Meyers, Durlak, et al., 2012).  The building of capacity 

entails addressing issues with the infrastructure, skills and motivation of the 

organisation to ensure quality implementation.  It was not possible to change the 

infrastructure especially in the public sector NICUs with existing financial, human 

and equipment resource limitations.  Skills and motivation of the organisation were 

addressed through the implementation of the training programme.  This should 

ultimately build the staff’s capacity but building capacity was the overall aim on the 

study rather than a step in the process.  Staff recruitment and maintenance entail 

the recruitment of staff to implement the intervention.  The intervention was the 

training programme which the researcher implemented and presented as part of the 

PhD study, so it was not necessary for staff to be recruited to implement the 

intervention in this study.   

4.7 MEASUREMENT STRATEGIES: PHASE 2 
 

 

 

 

 

 

 

 

 

Figure 4.3: Phase 2 objective of the study 

Phase 2 of this study entailed creating a structure or a plan for implementation 

(Figure 4.3).  This is an organised structure to guide the implementation process 

and include a specific plan of how and when the intervention will be implemented 

and who would be responsible for specific tasks (Meyers, Durlak, et al., 2012).  

According to the QIF, Phase 2 consists of Step 9 and Step 10.  Step 9 of the QIF 
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entails the creation of implementation teams and similarly to Step 6 and 7 discussed 

above (Paragraph 4.6.5), Step 9 was not relevant in this study.  The researcher 

conducted the implementation of the training programme herself and it was 

therefore not necessary to create implementation teams.  Step 10 of the QIF is 

presented below: Developing an implementation plan.      

4.7.1 Objective 2.1: To develop a plan for implementing the training 
programme 

Developing a clear plan for implementation and presenting it with transparency is 

essential in implementation studies (Ross et al., 2018) and this was done in 

Objective 2.1 of this study.  An implementation plan should include aspects such 

as: listing of tasks needed for implementation; establishing a timeline for 

implementing the tasks; assigning implementation tasks to specific people and 

identifying the expected outcomes  (Meyers, Durlak, et al., 2012; Meyers, Katz, et 

al., 2012; Ross et al., 2018).  A detailed implementation plan ensures accountability 

during the implementation process (Meyers, Durlak, et al., 2012).   

The WHO developed a course: The Essential Newborn Care Course which aims to 

provide healthcare workers with the necessary skills and knowledge to care for 

newborn infants (WHO, 2010).  This course is comprehensive and includes all 

instructions and training materials to plan and conduct the course such as the 

trainer’s guide; director’s guide; training file; clinical practice; classroom practice and 

participant’s workbook (downloadable documents).  The researcher used some of 

these planning documents as a guide to develop the plan for the implementation of 

the NDSC training programme in this study.  This ensured the most important 

aspects were considered and included in the development of the implementation 

plan (Table 4.5).  This was developed in conjunction with the champions identified 

in Phase 1 of the study.   
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Objectives: 

3.1 Implementation of training intervention 
3.2 Identify facilitators and barriers 
3.3 Determine the effect of the intervention  

Recommendations for future 
implementation interventions 

Objective: 

2.1 Develop an implementation plan 

Objectives: 

1.1 Determine training needs of the MDT 
1.2 Determine NDSC operationalisation in NICU 
1.3 Conduct an intervention fit assessment  
1.4 Determine readiness for change 
1.5 Develop a pre-innovation session 

Table 4.5: Neurodevelopmental Supportive Care (NDSC) Training 
Programme: Implementation plan  

IMPLEMENTATION TASKS FOR IMPLEMENTING A TRAINING PROGRAMME 

1. Choose and book a course venue 

2. Decide on dates/length of the course 

3. Identify participants and send invitation letters 

4. Obtain the following: 

• Sufficient copies of course materials  
• Necessary supplies, stationery and equipment 
• Items needed for demonstrations 
• Necessary background information for the context 
• Delivery of materials, equipment and supplies to the course venue 

5. Prepare record forms such as attendance registers  

6. Prepare course completion certificates for participants who attended the training 

7. Prepare evaluation forms and course assessment forms for participants 

8. Decide on a course timetable 

9. Organise refreshments 

 

4.8 MEASUREMENT STRATEGIES: PHASE 3 
 

 

 

 

 

 

 

 

 

Figure 4.4: Phase 3 objectives of the study 
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According to the QIF, Phase 3 is when the actual implementation begins (Meyers, 

Durlak, et al., 2012).  This phase is described as the Ongoing Structure Once 

Implementation Begins and includes three steps: 

• Step 11 - Technical assistance/coaching/supervision 
• Step 12 - Process evaluation 
• Step 13 - Supportive feedback mechanism 

The QIF, however, does not provide clear guidelines on the actual implementation 

of the intervention or the reporting of the implementation even though this is the 

most important aspect of implementation research.  The actual implementation of 

the intervention was therefore described as part of Phase 3, Objective 3.1, of this 

PhD study (Figure 4.4).   

Step 11 and Step 13 of the QIF, namely supervision and feedback, would be more 

relevant when the MDT starts implementing their knowledge of NDSC in the NICU.  

Although this is the long-term goal of implementing the NDSC training programme, 

it falls outside the scope of this PhD study.  Step 12 of the QIF was included in this 

PhD study as it is the evaluation of the implementation process and it addresses 

the second part of the research question: What are the contextual factors affecting 

implementation?  This step entails identifying facilitators and barriers which affected 

the implementation process as well as determining the effect of the implementation 

of the intervention.  This information is important as it can highlight how the 

implementation process needs to be adapted to ensure successful implementation 

of the intervention as well as informing future implementation initiatives in these or 

other NICUs.  

4.8.1 Objective 3.1: To implement the neurodevelopmental supportive 
care training intervention 

Objective 3.1 entails the actual implementation of the training programme 

intervention.  Interventions are often poorly reported in the literature which makes it 

nearly impossible for researchers to replicate these studies or to generalise the 

results of such studies (Glasziou, Meats, Heneghan, & Shepperd, 2008; Hoffmann 

et al., 2014; Albarqouni et al., 2018).  The Standards of Reporting Trials Group 

developed one of the first reporting guidelines in 1994, namely the CONSORT 
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statement (CONsolidated Standards of Reporting Trials) (Begg et al., 1996; Phillips 

et al., 2016).  This was used mainly for reporting on randomised controlled trials.  

Since then various reporting tools have been developed including the Template for 

Intervention Description and Replication (TIDieR) checklist; guidelines for reporting 

team-based learning activities in the medical and health sciences education 

literature; a checklist to improve reporting of group-based behaviour-change 

interventions; and a comprehensive checklist for reporting the use of objective 

structured clinical examination (OSCEs), to name but a few (Patrício et al., 2009; 

Moher, Schulz, Simera, & Altman, 2010; Haidet et al., 2012; Borek, Abraham, Smith, 

Greaves, & Tarrant, 2015; Phillips et al., 2016).  The generic TIDieR checklist was 

developed to enable researchers to describe their interventions in sufficient detail.  

This formed the foundation for the development of the Guideline for Reporting 

Evidence-based practice Educational interventions and Teaching (GREET) 

(Hoffmann et al., 2014; Phillips et al., 2016).  The GREET is a checklist used to 

report educational EBP interventions.  In this study the researcher used the GREET 

checklist to report the implementation of the NDSC training programme.  The 

GREET consists of 17 items or questions which guided the researcher to report the 

detail of the educational intervention.  It includes items or questions such as: the 

name of the intervention, why, what, who provided, how, where, when, how much, 

planned changes, unplanned changes and how well the EBP educational 

intervention was implemented.  The GREET is described as a specific, valid and 

reliable guide which provides a reporting framework for researchers  (Phillips et al., 

2016; Koota, Kääriäinen, & Melender, 2018).    

4.8.2 Objective 3.2: To identify facilitators and barriers to change 
practice 

Analysing the implementation process is just as important as implementing the 

intervention itself (Bauer et al., 2015).  If the implementation of an intervention failed, 

it is important to distinguish between whether the failure was due to an ineffective 

intervention or due to poor deployment of a good intervention (Proctor et al., 2011).  

This can be determined by identifying the various contextual factors (facilitators and 

barriers) which impacted on the implementation process and ultimately a change in 

practice as was done in Objective 3.2.  
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4.8.2.1 Measurement tools: Facilitators and barriers 

To determine the facilitators and barriers in the implementation process of this 

study, focus groups were conducted.  Focus groups are often used in 

implementation studies and can provide rich information on aspects such as 

contextual factors which can affect successful implementation (Hamilton & Finley, 

2019).  Using focus groups to collect data has various benefits: data can be 

gathered from multiple participants simultaneously, dynamic interactions can lead 

to contradictory views and the most prominent issues are identified as a consistent, 

shared opinion (Taylor, 2017).  Practical aspects which need to be considered are: 

the number of questions asked, the potential of social desirability bias, diversions 

and the taking of notes which can influence the data obtained from the focus groups 

(Taylor, 2017).      

• Sampling 

Purposive sampling was used as the 255 MDT members, who attended the NDSC 

training, were invited to participate in the focus groups.  The group was 

heterogenous based on their professions but homogeneous in their NICU 

experience.   

• Inclusion criteria 

The inclusion criteria for the focus groups included any of the MDT members, at the 

two research sites, who attended either the full-day training programme or any of 

the adapted training formats (refer to Chapter 8: Implementation for more details on 

the different training formats).  It was important to ensure all the disciplines who 

attended the training programme, namely the doctors, nurses, physiotherapists, 

dietitians, speech therapists/audiologists and occupational therapists participated in 

the focus groups as each discipline’s voice had to be represented as part of the 

MDT.    

• Exclusion criteria 

Participants who did not attend the full 2-2 ½-hour training session were excluded 

from the focus groups.   
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4.8.2.2 Data collection procedure: Facilitators and barriers 

The researcher set specific dates and times for the focus groups to be conducted.  

The dates and times, together with an information letter, was emailed to the HODs 

and all MDT members who participated in the training programme.  HODs agreed 

on specific dates and times for their staff to attend the focus groups.  MDT members 

were able to allocate themselves to a specific date and time based on their workload 

as well as the workload of their departments, as service delivery had to continue.  

The researcher requested for groups not to be bigger than eight participants, as a 

group of four to eight participants has been indicated as the ideal size for focus 

groups (Kitzinger, 1995).  As the MDT work in the NICU as a team, it was decided 

not to be prescriptive regarding different disciplines attending the same group.  

Reminder emails were sent to the HODs and the MDT members a day before the 

focus groups.  Champions at the hospitals assisted with booking of the venues at 

the two hospitals.  Conducting the focus groups on site, at the hospitals, increased 

the likelihood of more participants attending and participating.  It was important for 

the area to be quiet to ensure good quality of the audio recordings.  The researcher 

developed the focus group script and questions to guide the interview process; it 

was important not to include too many questions and to keep questions as broad as 

possible (Appendix H) (Taylor, 2017).    The purpose of the questions was two-fold: 

the first few questions related to the training programme itself while the second set 

of questions related to the translation of the NDSC training into their day-to-day 

practice.  Prior to the focus groups the researcher conducted a pre-testing to ensure 

the questions were appropriate for obtaining rich data (Elo et al., 2014).    

The researcher asked a colleague in the Occupational Therapy Department to act 
as an assistant moderator.  The role of the assistant moderator was defined and 
included the following: 

• help with the setting up of the interview room; 

• deal with late-comers; quickly brief them on where the conversation was at 

before they joined the group; 

• take notes throughout the discussion (mainly non-verbal behaviour); 

• monitor recording equipment; 

• ask questions if the researcher missed something a participant said; 

• identify and manage diversions in the discussion; 
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• be prepared to give an oral summary at the end of the discussion; 

• debrief the session with the researcher afterwards (thoughts, impressions, 

interesting observations); and 

• remind participants not to talk over each other. 

On the day of the focus groups, the researcher and assistant moderator set up the 

room.  Chairs were positioned in a circle around a table and refreshments (drinks 

and snacks) were provided for the participants.  As soon as all the participants 

arrived, the researcher welcomed them, introduced the assistant moderator, and 

asked them to read the information letter and sign the consent form (Appendix I).  

The information letter and consent form included details on the use of audio-

recording equipment.  Participants were reminded of confidentiality and not to use 

names when referring to another participant.  For this reason, the researcher 

provided stickers with codes for each participant.  The audio-recorders (traditional 

recorder and a cellular phone) were switched on by the assistant moderator.  The 

researcher then read the introduction and questions verbatim from the focus group 

script.  The time of the focus groups varied between 40 minutes and 1.5 hours 

depending on the size of the group.  At the end of the focus group the researcher 

asked the participants as well as the assistant moderator if they had any other 

questions or comments.  The researcher thanked the participants and they returned 

to their various departments.  The researcher and the assistant moderator debriefed 

immediately after each session and general thoughts, impressions, and 

observations were recorded with the cellular phone.       

Focus groups were conducted until all disciplines had participated and data 

saturation was achieved. This occurred after the eighth focus group at which point 

data gathering was discontinued.            

4.8.2.3 Data analysis: Facilitators and barriers 

The Framework Method,  similar to the qualitative data analysis for Objective 1.1 

(Gale et al., 2013) was used to thematically analyse the focus group data.  As 

previously discussed, the Framework Method consists of seven stages: 

transcription; familiarisation with the information; coding; developing an analytical 

framework; applying the analytical framework; charting data into the analytical 

framework; and interpreting the data.  Data from the audio recordings were 
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transcribed verbatim by the researcher which provided her the opportunity to be 

immersed in the data which further assisted with the familiarisation of the 

information (Gale et al., 2013).  Deductive reasoning was used as codes were 

derived from literature on facilitators and barriers which can potentially affect 

successful implementation and a change in practice (Bengtsson, 2016) (presented 

in Chapter 3).  The predetermined coding list (Appendix J) was used to code all 

transcripts line-by-line.  Open coding was also employed to ensure all important 

information was included.  The transcripts were independently coded by a second 

reviewer and results were compared (Elo et al., 2014).  The final codes the 

researcher and second reviewer agreed on, were used to develop the analytical 

framework.  The analytical framework consisted of codes and categories (Appendix 

J).  Categories were similar codes which were grouped together.  The final analytical 

framework consisted of 13 categories and 23 codes.  MAXQDA 2019 (VERBI 

Software, 2018) was used to apply the analytical framework to the data and data 

were charted or summarised in a framework matrix.  The researcher interpreted the 

data and identified themes and subthemes which were supported with illustrative 

quotes.       

4.8.3 Objective 3.3: To determine the effect of implementing a 
multidisciplinary neurodevelopmental supportive care training 
programme 

In Objective 3.3 of this study a post-implementation survey was conducted to 

determine the effect of the implementation of a NDSC MDT training programme on 

the operationalisation of NDSC in the two NICUs. 

4.8.3.1 Measurement tools: Effect of the intervention 

The same measurement tool was used as in the pre-implementation survey i.e. the 

INDeSC tool.  Refer to paragraph 4.6.2.1 for more detail on the measurement tool.   

4.8.3.2 Data collection procedure: Effect of the intervention  

The researcher conducted the pre-implementation survey and for consistency the 

researcher also conducted the post-implementation survey.  There was, however, 

a risk of researcher bias as the researcher implemented the NDSC training 

programme and potentially could experience the operationalisation of NDSC in the 
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NICU in a more positive light than what the reality was.  This is referred to as 

confirmation bias (Nickerson, 1998).  To counter this, a research assistant, who was 

not involved in the study, were employed to conduct the post-implementation survey 

at the same time as the researcher but independently.  The post-implementation 

survey was conducted on the same weekday and the same time as the initial pre-

implementation survey at both hospitals, to limit the effect any other potential 

variables could have on the results of the study.  The post-implementation survey 

was further conducted six months after the training was presented.  This gave the 

MDT time to process the information and to apply it in their everyday practice.   

4.8.3.3 Data analysis: Effect of the intervention 

The data from the researcher and research assistant were compared, any 

discrepancies were discussed and consensus was reached.  The results were 

confirmed by the researcher’s supervisors.  Data analysis for the post-

implementation survey were conducted the same as for the pre-implementation 

survey, described in 4.6.2.3.  The results from the pre- and post-implementation 

surveys for each hospital were compared.  Descriptive and inferential statistics were 

used to present the results.  Pearson’s chi-square test was used to determine if 

there was a statistically significant difference between the pre- and post-

implementation results for each hospital.  The chi-square test is a non-parametric 

test which was appropriate to use as the data were ordinal in nature (McHugh, 

2013).  A paired sample t-test was used to determine the effect of the 

implementation of the NDSC training programme from pre-test to post-test within 

the two NICUs using interval data in the form of total percentage of adherence for 

each hospital.   

 

 

 

 

 



74 
 

Objectives: 

3.1 Implementation of training intervention 
3.2 Identify facilitators and barriers 
3.3 Determine the effect of the intervention  

Recommendations for future 
implementation interventions 

Objectives: 

1.1 Determine training needs of the MDT 
1.2 Determine NDSC operationalisation in NICU 
1.3 Conduct an intervention fit assessment  
1.4 Determine readiness for change 
1.5 Develop a pre-innovation session 

Objective: 

2.1 Develop an implementation plan 

4.9 MEASUREMENT STRATEGIES: PHASE 4 
 

 

 

 

 

 

 

 

 

Figure 4.5: Phase 4: Learning from experience 

The last phase of the QIF is Improving Future Applications and entails a critical, 

retrospective analysis of the implementation process.  This QIF phase consists of 

only one step: Step 14 - Learning from experience (Meyers, Durlak, et al., 2012).  

By analysing the implementation process, it is possible to identify successes, 

failures, effective and ineffective strategies in the implementation process which can 

be used to improve future implementation interventions (Meyers, Durlak, et al., 

2012; Eboreime, Eyles, Nxumalo, Eboreime, & Ramaswamy, 2019).  In this PhD 

study Step 14 of the QIF is not included as an objective (Figure 4.5) but information 

will be included as recommendations, limitations and a reflection of the 

implementation process in Chapter 11.   

4.10 ETHICAL CONSIDERATIONS 
Implementation research is described as: “the link between what should happen in 

theory and what actually happens in practice” (Gopichandran et al., 2016, p. 2).  

There is a distinct difference between clinical research and implementation research 

which impacts on ethical considerations.  The purpose of clinical research is to 

provide proof for the use of a specific intervention while the purpose of 

implementation research is concerned with the implementation process of existing 

research evidence (Gopichandran et al., 2016).  It is therefore necessary to adapt 

ethical principles for implementation studies.  These ethical issues can be divided 
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into the three phases: the planning phase, the implementation phase and the post-

research phase (Gopichandran et al., 2016). 

The planning phase includes the following ethical principles: responsiveness to local 

needs and priorities; equipoise; study design; and stakeholder engagement.  The 

implementation phase includes: autonomy and informed consent; privacy and 

confidentiality; and health system strengthening while the post-research phase 

includes: dissemination of research findings; translating findings into public health 

action; and scalability and sustainability.  Although these ethical issues are not 

limited to the specific phases and often overlap with other phases, the researcher 

will use this framework to apply and present the ethical issues associated with this 

implementation study.  

4.10.1 The planning phase 
4.10.1.1 Responsiveness to local needs and priorities  

Responsiveness means priority health needs have been identified which can be 

addressed through an implementation study (Pratt & Hyder, 2015).  

Responsiveness further indicates the ethical responsibility of implementing an 

existing, proven intervention which will benefit patients (Gopichandran et al., 2016).  

The specific needs of preterm infants in the NICU have been identified through the 

review of the literature.  Addressing these needs and implementing NDSC in the 

NICU have been highlighted as a priory as it links with the Millennium and 

Sustainable Goals which aim to decrease infant mortality and morbidity worldwide 

(Whitworth, Sewankambo, & Snewin, 2010; Gaffey et al., 2015; Kumar et al., 2016).  

NDSC has further been identified as the best evidence-based practice to care for 

preterm infants in the NICU.  In the planning phase of this PhD study a training 

needs assessment and a pre-implementation survey, on the operationalisation of 

NDSC in the NICU, were conducted.  The results confirmed the need for training on 

NDSC in the two public hospital NICUs.  Thus, by implementing a training 

programme for healthcare professionals on NDSC the researcher is responsive to 

the needs of the staff as well as preterm infants and their families. 
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4.10.1.2 Equipoise 

Clinical equipoise refers to the fact that researchers often do not know if a new 

intervention is better than the status quo (Gopichandran et al., 2016).  In 

implementation studies there are usually no clinical risks or benefits from the 

intervention but rather situational equipoise which needs to be considered by the 

researcher. This entails the uncertainty of whether the implementation of the 

intervention will work in the specific context (Macklin, 2014).  In this implementation 

study it was not clear if the implementation of a training programme on NDSC would 

be successful in the public sector NICUs.    

4.10.1.3 Study design 

Implementation studies usually include a variety of study designs which can 

highlight several ethical issues (Peters et al., 2013; Gopichandran et al., 2016).  In 

this study the researcher used a multiphase design which included both qualitative 

and quantitative methods.  It was necessary for the researcher to find a compromise 

between these two diverse approaches.  The quantitative methods required 

scientific rigor while the qualitative methods required the researcher to consider the 

contextual factors which influenced the implementation of the training programme 

(Gopichandran et al., 2016).  Scientific rigor was achieved through full and 

transparent descriptions of all the quantitative methods, measurement tools, 

procedures, analyses and outcomes of this study (Prager et al., 2019).  Qualitative 

rigor was achieved through the four aspects of trustworthiness: credibility, 

transferability, dependability, and confirmability (Johnson, Adkins, & Chauvin, 

2020).  Credibility was achieved through honest and accurate reporting of results 

which were supported by empirical evidence such as participant quotes.  Detailed 

contextual information of the hospitals and NICUs was provided to ensure 

transferability of results if applicable.  Dependability related to the detailed 

description of the study by using the QIF and thus making it possible for other 

researchers to replicate the study. Confirmability was achieved when coding and 

thematic analyses were independently peer reviewed by other researchers thereby 

eliminating any researcher bias.         
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4.10.1.4 Stakeholders 

A stakeholder can be defined as a person who will be involved in the implementation 

study i.e. the participants or a person who is not directly involved in the study but 

who can influence the study such as managers or heads of departments 

(Gopichandran et al., 2016).  In an implementation study it is essential to engage 

the stakeholders throughout the study as this relationship can affect the success of 

the study (Goodyear-Smith, Jackson, & Greenhalgh, 2015).  In this study the 

researcher referred to the stakeholders as the NICU managers and heads of 

departments.  These stakeholders were not directly involved in the planning of the 

study but the researcher needed their buy-in and support to conduct the study.  Buy-

in was obtained through the pre-innovation session which provided information on 

the purpose of the study, details on what the study entailed and the benefits for the 

preterm infants and their families.  Stakeholders were informed of the different 

phases of the study initially, prior to the commencement of the study, but also 

throughout the duration of the study.  The stakeholders had to approve the various 

phases of the study including the participation of the MDT at different stages in the 

study.            

4.10.2 The implementation phase 

In this study autonomy, informed consent, privacy and confidentiality were not only 

limited to the implementation phase but rather applicable to all phases and steps of 

the study.   

4.10.2.1 Autonomy and informed consent 

Autonomy also refers to respect for persons and every person’s right to self-

determination.  A person can exercise their rights in research through informed 

consent (Gopichandran et al., 2016).  Although it can sometimes be difficult to 

operationalise informed consent in implementation research (Hutton, Eccles, & 

Grimshaw, 2008), this was not the case in this study.  Permission and ethical 

clearance were, first of all, obtained from the University of the Witwatersrand Human 

Research Ethics Committee (Appendix B).  Anonymity was maintained throughout 

the study which also facilitated the autonomy of subordinates.  Multidisciplinary 

team members were provided with information letters and invited to participate in 
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the various phases and steps of the study.  Informed consent was therefore 

obtained from the participants for every step of the study apart from the pre- and 

post-implementation surveys.  This was due to the potential Hawthorn effect and to 

limit observation bias as discussed earlier.  Permission for the pre- and post-

implementation surveys was, however, obtained from the sister in charge at both 

units on both occasions.    

4.10.2.2 Privacy and confidentiality 

Confidentiality was maintained at all times by making use of subject codes on all 

demographic forms, questionnaires and transcripts.  In the audio-recordings of the 

focus groups, participants were prompted to use the provided subject codes rather 

than names when referring to another participant.  Subject names and codes were 

stored in a password protected file on the researcher’s computer.  The iPads used 

in Phase 1 of the study were also password protected.   

4.10.2.3 Health system strengthening 

The aim of implementation research is to strengthen the health system where the 

study was conducted (Gopichandran et al., 2016).  Through increased knowledge 

of NDSC, following the implementation of the training programme, the MDT can 

apply the developmental care approach in their day-to-day practice.  This change 

in practice should benefit the preterm infants and their families and ultimately 

translate to better infant outcomes (Østergaard et al., 2008).  The research findings 

should further inform public health policies to improve patient care (Pratt & Hyder, 

2015) although this was outside the scope of this study.   

4.10.3 Post-research phase 
4.10.3.1 Dissemination of research findings 

Implementation research directly affects the public health system and it is therefore 

important to disseminate the research findings by feeding back to the stakeholders 

and participants of the study (Wyber et al., 2015).  The results should be presented, 

irrespective of the positive or negative impact it had in a specific context 

(Gopichandran et al., 2016).  Research findings were disseminated through 

presentations at national conferences and an international congress.  The 

researcher is further in the process of preparing various articles for publication.  The 
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researcher plans to provide feedback to the various departments at the two 

hospitals and the final thesis will be made available to all participants and 

stakeholders following the examination process. The thesis will be published on the 

university repository.  

4.10.3.2 Translating findings into public health action 

It is ultimately the purpose of implementation research to translate research findings 

into practice and this links to the duty of social justice.  The researcher should 

continue to engage with the participants, champions, key stakeholders and policy-

makers to ensure uptake of the intervention through continued training and 

development (Gopichandran et al., 2016).  The researcher has planned meetings, 

post-implementation, with the champions at the two hospitals to discuss the next 

course of action.     

4.10.3.3 Scalability and sustainability 

The researcher cannot solely take responsibility for the scalability and sustainability 

of the implementation process and participants need to be engaged throughout the 

study (Gopichandran et al., 2016).  Various possibilities to sustain the 

implementation of the training programme and to translate the knowledge to 

practice, have been discussed with the champions at the two hospitals.  These 

include aspects such as training for new staff members, inclusion of best-practice 

guidelines as part of the information pack, manufacturing of Kangaroo Mother Care 

wraps for parents to use or buy, and increased MDT collaboration to limit handling 

of preterm infants.    

4.11 CONCLUSION 
Implementation research is deemed the best way to bridge the gap between 

research and practice to improve patient care.  The researcher used an 

implementation research approach and a multiphase design to implement the 

intervention, namely a training programme for healthcare professionals on 

neurodevelopmental supportive care, in two public hospital NICUs.  The Quality 

Implementation Framework (QIF) was used to guide this study as it provided a clear 

plan with distinct phases and detailed steps on of how to implement the intervention.  

The researcher painted a picture of the NICU environment of the two hospitals which 

provided the necessary contextual background for the study.  The methodology for 
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the phases of the study has been outlined and the researcher indicated how the QIF 

was adapted to fit this study.  The specific measurement strategies for each phase 

and objective of the study have been presented and justified.  These strategies 

included the population, sampling, inclusion/exclusion criteria, the measurement 

tools used, the data collection procedure as well as the analysis of the data.  Ethical 

considerations, specifically associated with implementation studies, have been 

discussed.  In the next three chapters the results of Phase 1 of the study will be 

presented.       
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  TRAINING NEEDS OF THE MULTIDISCIPLINARY 
TEAM 

5.1 INTRODUCTION 

This chapter forms part of Phase 1 of the study which aimed to assess the current 

state of the neonatal intensive care unit (NICU) with regard to neurodevelopmental 

supportive care (NDSC) in two public sector hospitals (Figure 1.1).  The results of 

Objective 1.1, the training needs of the multidisciplinary team (MDT), are presented 

in this chapter.  The MDT’s training needs were determined through a self-reported 

survey on their adherence to the NDSC principles in the NICU.  The survey 

consisted of both quantitative and qualitative elements; the quantitative results are 

presented in the form of a manuscript (Paragraph 5.2) while the qualitative results, 

discussion and summary are presented separately in Paragraph 5.3.    

5.2 MANUSCRIPT 1: ADHERENCE TO NEURODEVELOPMENTAL 
SUPPORTIVE CARE IN THE NEONATAL INTENSIVE CARE UNIT: 
A SURVEY AMONG THE MULTIDISCIPLINARY TEAM 

For the purpose of this PhD study, the researcher was interested in the overall 

training needs of the MDT at both hospitals, as this formed the foundation for 

creating a structure for implementation of the NDSC training programme (Phase 2) 

and the implementation of the programme (Phase 3).  The results are presented in 

the form of a manuscript, titled: Adherence to neurodevelopmental supportive care 

in the neonatal intensive care unit: A survey among the multidisciplinary team.  At 

the time of the submission of this thesis for examination, this manuscript was 

submitted to The Journal of Evaluation in Clinical Practice.  The format of the 

manuscript is based on the author’s guidelines for the journal and therefore includes 

the title page, abstract, key messages, manuscript and references.    
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ABSTRACT 

The Neurodevelopmental Supportive Care (NDSC) Approach is deemed the best 

evidence-based practice when caring for the preterm infant and various studies 

highlighted the importance of the nine developmental care categories as the basis 

for developmental care. 

The aim of this study was to determine the self-reported adherence to 

neurodevelopmental supportive care principles of the multidisciplinary team (MDT), 

providing services to preterm infants and their families, in the Neonatal Intensive 

Care Unit (NICU).     

A descriptive, cross-sectional survey was conducted at two academic public sector 

hospitals in Gauteng, South Africa.  Doctors, nurses, physiotherapists, dietitians, 

speech therapists and occupational therapists, providing services to preterm 

infants, were invited to participate in the study.  A self-report questionnaire based 

on the Implementation of Neurodevelopmental Supportive Care audit tool was used.  

Fifty-nine participants completed the questionnaire.  
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Staff highlighted five NDSC categories as high-risk practice areas in their NICUs 

including: the NICU design; environmental manipulation (noise, light and smell); 

handling techniques; feeding; and pain management.  Mixed results were obtained 

for four NDSC categories, namely individualised care, family-centred care, 

positioning and knowledge of infant development.  Although there were individual 

items staff highlighted as optimal practice, majority of the items were identified as 

either high-risk practice or staff indicated they had no knowledge of the NDSC 

principles.      

Staff were able to identify the risk areas in their NICUs and therefore acknowledge 

the NICU environment as not being optimal for the development of preterm infants.  

This realisation will support the need for neurodevelopmental supportive care 

training.  The results of this study firstly confirmed the need for a training programme 

on developmental care.  Secondly, the results, together with a pre-implementation 

survey on the operationalisation of NDSC in the NICU, could be used to develop a 

neurodevelopmental supportive care training programme to address the specific 

identified needs of the staff.    

KEY MESSAGES 

• Needs assessments, as a precursor to training programmes, provide 

valuable information for successful implementation of the programme.  In this 

study it was done through the self-reported adherence of the multidisciplinary 

team (MDT) to neurodevelopmental supportive care (NDSC) principles.  

• The MDT identified five of the nine NDSC categories as high-risk practice.  

These included the neonatal intensive care unit (NICU) design; 

environmental manipulation (noise, light and smell); handling techniques; 

feeding; and pain management. Not one of the NDSC categories was 

identified as optimal practice.         

• These self-identified risk areas of practice together with a pre-implementation 

survey on the operationalisation of NDSC in the NICU, can be used as the 

foundation to develop a contextually sensitive training programme specific to 

the needs of the MDT. 

 



84 
 

INTRODUCTION 

Mortality and morbidity of the preterm infant (born < 37 weeks gestation) is an 

ongoing concern worldwide (Howson et al., 2012; Liu et al., 2016).  In the safety of 

the intrauterine environment, unborn foetuses are protected from bright lights, 

noise, noxious smells, excessive handling, poor positioning as well as pain whereas 

in the neonatal intensive care unit (NICU), preterm infants are constantly subjected 

to a variety of unpleasant and often harmful stimuli (Waitzman, 2007; Holsti, 

Grunau, & Shany, 2011; Goldstein, 2012).  Preterm infants are at great risk for 

various health and developmental problems due to their prematurity.     

It was recommended the NICU environment should imitate the intrauterine 

environment to decrease the stress levels of the preterm infant.  These 

recommendations led to the development of the Neurodevelopmental Supportive 

Care (NDSC) Approach (Symington & Pinelli, 2006). Various studies have been 

conducted on the effect of developmental supportive care and results confirmed 

that, to date, it is the best approach to use when caring for the preterm infant in the 

NICU (McAnulty et al., 2010; Legendre et al., 2011; Montirosso, Del Prete, Bellù, 

Tronick, Borgatti, et al., 2012; Altimier & Phillips, 2016).  

Developmental care should be a collaborative, multidisciplinary team (MDT) 

approach (Lubbe et al., 2012).  It is further essential for all medical, allied health 

professionals (physiotherapists, speech therapists, dietitians and occupational 

therapists) and support staff, providing a service in the NICU, to have sufficient 

knowledge of effective care for the preterm infant (Lubbe, 2009; Rheeder et al., 

2017).  Limited evidence of the application of the NDSC approach in South African 

NICUs was found.  It was determined the poor implementation of NDSC was directly 

related to the lack of training on NDSC and that health care workers who did not 

attend training on developmental care, were less likely to apply the basic NDSC 

principles (Lubbe, 2009; Lawn, Davidge, Paul, von Xylander, de Graft Johnson, et 

al., 2013).  

Training of the MDT is described as one of the key aspects needed for 

developmental care to be successfully implemented in the NICU (Als, 2008).  

Training, however, does not necessarily translate to the implementation of 

developmental care in practice and can be ineffective if the needs of staff are not 
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taken into consideration (Brown, 2002; Burke & Hutchins, 2007).  Assessing the 

needs of staff is important to ensure the proposed training is relevant and addresses 

the needs of staff (Ratnapalan & Hilliard, 2002).  Brown (2002) also highlights the 

importance of a needs assessment for the success of any training.  When planning 

and implementing training, it is important for staff to understand the need for training 

(Meyers, Durlak, et al., 2012).  If staff are unable to identify the risks in their units, 

they might also not see the need for training.  A training needs analysis aims to 

assess current knowledge and practice, to identify the gap therein, and to guide the 

development of a suitable training programme (Cekada, 2010; Salas et al., 2012). 

The aim of this study was to determine the self-reported adherence to 

neurodevelopmental supportive care principles of the multidisciplinary team, 

providing services to preterm infants and their families.     

METHODOLOGY 

A descriptive, cross-sectional survey was conducted at two academic, public sector 

hospitals in Gauteng.  These two tertiary hospitals have a high population of preterm 

infants and would be representative of the public healthcare sector in Gauteng.  At 

one of the main public hospitals in South Africa an estimated 3120 infants are born 

preterm every year (Dramowski et al., 2017).         

Purposive sampling was used and all doctors, nurses, physiotherapists, dietitians, 

speech therapists and occupational therapists (a total of 255 participants) were 

invited to participate in the study.  Inclusion criteria stated that healthcare workers 

had to provide a service in the NICU or to preterm infants, be full-time staff with any 

level of expertise or years of experience, including community service staff.  

Neonatal Intensive Care Unit managers and heads of departments of the above-

mentioned disciplines were also invited to participate.  Parents form a vital part of 

the developmental care team but were excluded for the purpose of this study as it 

focused on the training needs of the MDT. 

An existing audit tool, the Implementation of Neurodevelopmental Supportive Care 

tool (INDeSC tool) was adapted into a self-report questionnaire with the permission 

of the author (Lubbe, 2009).  The tool was previously used in 12 South African (SA) 

public and 25 private sector NICUs and has shown good content validity, construct 
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validity and face validity (Lubbe, 2009; Rheeder et al., 2017).  The questionnaire 

consisted of a demographic section and a section with questions on the nine NDSC 

categories: the NICU design, individualised care, family-centred approach, 

positioning, handling techniques, environmental manipulation, pain management, 

knowledge of infant development, and feeding.  A 5-point rating scale was used to 

indicate whether NDSC principles were adhered to (never, 25% of the time, 50% of 

the time, 75% of the time and always).  Participants further had the option to indicate 

if they had no knowledge of the specific NDSC principles.  Participants completed 

the questionnaire independently.   

Research Electronic Data Capture (REDCap), a web-based software programme 

was used to collect and manage the data.  Consent was assumed through the 

completion of the questionnaire and questionnaires were coded to maintain 

confidentiality.  

Descriptive statistics were used to analyse the data. Responses from participants 

were grouped into 3 categories: high-risk practice (NDSC principles were applied 

25% of the time or never), average application of NDSC principles (50% of the time) 

and optimum application of NDSC principles (75% of the time or always).  

Frequency distributions were used to indicate participants’ perceptions on optimum 

application, average application, high-risk practice or no knowledge of NDSC 

principles in the NICU. Only items where 50% or more of the participants were in 

agreement on high-risk practice/no knowledge, average application or optimal 

application, are presented in this paper.      

Ethical approval (M160120) was obtained from the Human Research Ethics 

Committee of the University of the Witwatersrand as well as the hospital CEOs and 

heads of departments.    

RESULTS 

Demographics 

From the potential 255 participants, 59 participants (23%) from the two hospitals 

completed the questionnaire (Table 1).  Sixty-two percent (n=36) and 80% (n=47) 

of the participants respectively stated they received no NDSC training on an 
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undergraduate or post-graduate level.  The years of experience in the NICU and 

with preterm infants varied greatly and ranged from one month to 24 years.   

Table 1: Participant demographics  

PROFESSION (n=59) TOTAL 
n=59 (%) 

HOSPITAL A 
n=30 (%) 

HOSPITAL B 
n=29 (%) 

Nurses 21 (35.59%) 10 (33.33%) 11 (37.93%) 

Doctors 1 (18.64%) 6 (20.00%) 5 (17.24%) 

Speech therapists 8 (13.56%) 5 (16.67%) 3 (10.35%) 

Occupational therapists 8 (13.56%) 6 (20.00%) 2 (6.90%) 

Dietitians 6 (10.17%) 2 (6.67%) 4 (13.79%) 

Physiotherapists 5 (8.48%) 1 (3.33%) 4 (13.79%) 

NDSC TRAINING YES NO YES NO YES NO 

Undergraduate training 
(n=58) 

22 
(37.93%) 

36 
(62.07%) 

6 
(20.00%) 

24 
(80.00%) 

16 
(57.14%) 

12 
(42.86%) 

Postgraduate training 
(n=59) 

12 
(20.34%) 

47 
(79.66%) 

5 
(16.67%) 

25 
(83.33%) 

7 
(24.14%) 

22 
(75.86%) 

YEARS’ EXPERIENCE 
IN THE NICU (n=58) 

TOTAL 
n (%) 

HOSPITAL A 
n=30 (%) 

HOSPITAL B 
n=28 (%) 

1 - 4 years 34 (58.62%)  19 (63.33%)  15 (53.57%) 

5 - 10 years 16 (27.59%) 8 (26.67%) 8 (28.57%) 

11 years and more 8 (13.79%) 3 (10.00%) 5 (17.86%) 
 
Neurodevelopmental Supportive Care Categories 

The results of the study are discussed according to the nine neurodevelopmental 
supportive care categories (Table 2) as identified by Lubbe  (2009) and Lubbe et al. 
(2012).  
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Table 2: Description of the neurodevelopmental supportive care categories 

NO NEURODEVELOPMENTAL 
SUPPORTIVE CARE 

DESCRIPTION  

1. Neonatal Intensive Care Unit 
(NICU) Design 

The NICU environment should be a uterine-like 
environment: quiet, dim and warm, with minimal 
activity as this promotes growth and development of 
the preterm infant (Lubbe, 2009). 

2. Individualised Care An important aspect to consider is the individuality of 
the infant and being aware of infant cues and 
behaviours.   Interventions from both parents and 
staff should be adapted according to the infant’s 
individual needs (Lubbe, 2009). 

3. Family-Centred Philosophy Family-centred care (FCC) provides parents the 
opportunity to take responsibility for their child’s care 
(Smith, Desai, Sira, & Engelke, 2014). 

4. Positioning Positioning of the preterm infant is vital as these 
infants do not have the necessary muscle tone to 
maintain physiological flexion (Waitzman, 2007; 
Zarem et al., 2013).  It includes aspects such the 
position of the body, neck, shoulders, arms, hips and 
knees. 

5. Handling Techniques Handling refers to a variety of techniques such as a 
specific way of touch, care-giving to promote rest, 
tactile stimulation, swaddling, skin-to-skin care, 
movement, co-bedding and the support of self-
regulation (Lubbe, 2009). 

6. Environmental Manipulation The reduction of noise and light has been found to be 
beneficial for the development of the infant (Byers, 
2003; Lubbe, 2009).   

7. Pain Management Non-pharmacological pain management for preterm 
infants includes the use of oral sucrose and the 
provision of opportunities for non-nutritive sucking 
(NNS) (Lubbe, 2009). 

8. Knowledge of Infant 
Development 

NICU professionals should have training on infant 
cues and behaviours, knowledge should be shared 
between professionals, and a multidisciplinary team 
approach should be applied.  Staff should further 
teach parents to recognise infant cues and 
behaviours, and to interact accordingly (Aita & 
Snider, 2003; Lubbe, 2009).   

9. Feeding Feeding includes non-nutritive sucking during 
gavage feeding as well as preparation of the infant 
and the environment for feeding (Lubbe, 2009).   

 

 



89 
 

Neonatal Intensive Care Unit Design 

The first NDSC category related to the first impression on entering the NICU which 

should be uterine-like.  Of the 59 participants, 61% (n=36) indicated the NICU 

design was not conducive to the development of the preterm infant.  The NICU did 

not represent a uterine-like atmosphere and therefore did not meet the gestational 

developmental level needs of the preterm infant.    

Individualised Care 

This category consisted of six questions related to the observation and care of the 

preterm infant.  Participants were only in agreement on the question related to the 

use of autonomic, motoric and behavioural cues to support individualised 

caregiving.  Half (50%, n=29) of the 58 participants indicated that when observing 

individualised care of the preterm infant, the autonomic, motoric and behavioural 

cues were not identified by the MDT to support individualised caregiving.  This can 

be seen as high-risk practice as infant cues are missed and appropriate care, to 

prevent infant stress, is not provided.   

Family-Centred Philosophy 

The family-centred philosophy category included questions on parents as active 

participants, privacy and comfort in the NICU environment, visitation and parent 

support groups.  Positive results included parents' involvement in the care of their 

infants (57%, n=33), the fact that parents could see their infants immediately after 

birth (60%, n=35), mothers being encouraged to breast feed or express milk for their 

infants (95%, n=55) and information being shared between professionals and 

parents (54%, n=31) (Figure 1). 

High-risk areas included that parents are not allowed to personalise their infant’s 

bed space; the nursery is not homelike, warm, comfortable or soothing; privacy is 

not provided for parents; siblings are not allowed to visit; and parents are not 

allowed to visit at any time (Figure 1).  Although 42% of participants (n=24) indicated 

their facility does not have parent support groups, a further 23% (n=13) indicated 

they had no knowledge of support groups contributing to this aspect as high-risk 

practice.  
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Figure 1: Family-centred philosophy 

Positioning 

Positioning constitutes the anatomical position of the infant in the NICU and includes 

aspects such as containment and individualised bedding.  Of the 12 questions 

related to positioning, no agreement was achieved on five of the questions while 

participants indicated high-risk practice on seven of the questions (high-risk or no 

knowledge of these NDSC principles).  These high-risk areas included aspects such 

as the absence of firm boundaries, not maintaining the anatomical positioning of the 

infants (protraction of the shoulders, arms in midline, adduction and flexion of the 

hips, flexion of the knees), not providing postural supporting during positioning and 

positioning infants mainly in supine.        
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Handling Techniques 

Most of the items under this NDSC category were highlighted as high-risk practice 

areas as between 51% (n=29) and 84% (n=47) of participants indicated these 

individual principles were not adhered to (Figure 2). 

 

Figure 2: Handling techniques  

Environmental Manipulation 

This NDSC category included questions on noise, light and smell in the NICU 

environment.  For almost all questions related to noise and light, more than 50% of 

participants indicated these as high-risk practice areas (Figure 3; Figure 4).  

Regarding positive olfactory stimulation, 75% (n=42) of the 56 participants indicated 

no positive olfactory stimulation was provided in the NICU which also highlighted 

this as high-risk practice.  
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Participants were, however, aware of the risks of phototherapy and 93% of 

participants (n=53) stated eye protection was optimally applied during phototherapy 

(Figure 4).      

 

Figure 3: Environmental manipulation: Noise 
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Figure 4: Environmental manipulation: Light 
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Pain Management 

More than 50% of participants indicated oral sucrose and/or non-nutritive sucking 

were not being used during minor or painful procedures or they had no knowledge 

of these NDSC principles (Figure 5).   

 

Figure 5: Pain management (n=58) 
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Knowledge of Infant Development 

This NDSC category referred to the knowledge of staff and parents on the 

development of preterm infants.  Regarding the MDT approach, 67% of the 

participants (n=38) felt an MDT approach is applied in the NICU (Figure 6).  With 

regard to knowledge of infant cues and behaviour, 48% of the participants (n=28) 

indicated they had not attended training on this topic and a further 26% (n=15) 

indicated they had no knowledge of what this entails.  This related to the results on 

parents being taught preterm infant cues and behaviours with 43% (n=25) of 

participants indicating this was not practiced and another 10% (n=6) of participants 

indicating they had no knowledge of this.     

 

Figure 6: Knowledge of infant development 

Feeding 

The last NDSC category related to aspects such as preparing the environment as 

well as the infant for feeding (wrapping the infant to provide containment, positioning 

the infant to avoid repositioning after feeding, reducing light and noise during 

feeding and providing non-nutritive sucking during gavage feeding).  The results for 

the preparation for feeding indicated that 47% of the participants (n=27) highlighted 

this as a high-risk area while a further 14% of the participants (n=8) indicated they 

had no knowledge of these principles which also indicates high-risk practice (61%; 

n=35).  The positioning of preterm infants prior to gavage feeding (50%; n=29) and 

providing non-nutritive sucking during gavage feeding (88%; n=51) were also 

identified as high-risk practice/no knowledge areas.  
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DISCUSSION   

Five of the nine NDSC categories were highlighted by the NICU staff as high-risk 

practice which indicated poor application of neurodevelopmental supportive care in 

the NICU environment.  These five high-risk categories were: the NICU design, 

handling techniques, environmental manipulation, feeding and pain.    

Staff identified the NICU environment as being not uterine-like and therefore not an 

optimal environment for preterm infant development (Symington & Pinelli, 2006; 

Van den Berg, 2007).  Aspects such as bright lights and no blinds or incubator 

covers contributed to this environment not being optimal.  Staff further 

acknowledged aspects such as excessive background noise, loud monitor alarms, 

items being placed on top of incubators, staff conversations at normal frequency 

range and high traffic between incubators affecting the ideal noise levels in the 

NICU.  Evidence of the negative effect of excessive noise (McMahon, Wintermark, 

& Lahav, 2012) and bright lights (Rodríguez & Pattini, 2016) on the preterm infant 

in the NICU is clear, and in this study, staff also highlighted these aspects as risk 

areas in their own units.  This could be due to a lack of knowledge of how ideal 

NICU environments should be designed.  Staff members might not have access to 

the necessary research evidence or training, demonstrating the multiple benefits of 

a uterine-like environment as well as the potential harm an overstimulating 

environment may cause (McMahon et al., 2012; Rodríguez & Pattini, 2016).    

Out of the 19 subcategories under the handling techniques category, staff identified 

12 of these as high-risk areas.  According to the literature, preterm infants should 

receive periods of uninterrupted sleep as sleep is important for growth and 

development (Calciolari & Montirosso, 2011).  From the results, it seemed that there 

was no policy related to uninterrupted sleep, time out or quiet times for these 

preterm infants.  It appeared MDT members attended to these infants at various 

times throughout the day and night without considering the infants’ behavioural state 

or previous interventions.  Promotion of self-regulation was another important 

principle of handling techniques.  If infants are not positioned with shoulder 

protraction and midline orientation, they would not be able to touch their face or 

suck their thumb to self-sooth (Browne & Talmi, 2012; Zarem et al., 2013).  

According to the results, these infants further did not have something to hold onto 
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or suck to self-regulate which links to the family-centred philosophy.  As part of this 

philosophy, parents should be allowed to personalise the infant’s bed space (Lubbe, 

2009).  In this study parents were not allowed to use any personal blankets or toys 

in the incubators possibly due to strict infection control protocols in the NICUs.   

There appears to be a fine balance in the NICU between infection control and 

providing developmental care.  Objects in the incubator can potentially put the infant 

at risk of infection while according to the NDSC approach, the infant needs 

something like a blanket or soft toy to self-sooth especially when the parent is not 

available for kangaroo mother care (KMC).     

In South Africa, feeding falls mainly within the scope of the nurse, speech therapist 

and the dietitian but this NDSC principle entails more than just the intake of breast 

milk.  It also includes aspects such as the infant’s readiness to feed as well as 

preparation of the environment and infant for feeding.  This requires wrapping and 

positioning the infant inside the incubator in a manner that will decrease the need 

for repositioning after the feed (Lubbe, 2009).  Light and noise also need to be 

reduced to create an optimum environment for feeding.  More than 50% of staff 

either identified this as a high-risk area or had no knowledge of this principle which 

also indicates risk in itself.  Research suggests that all professionals involved in the 

care of preterm infants should have training on feeding (Nyqvist et al., 2013).     

Regarding pain management, more than 80% of participants indicated oral sucrose 

or non-nutritive sucking is either not being used in the NICU or they had no 

knowledge of these pain management principles.  Research indicates an infant born 

before 29 weeks gestational age can experience as many as 300 painful procedures 

such as heel sticks, in the first few months in the NICU (Holsti et al., 2011).  

Evidence further confirms an association between an increase in procedural pain 

and (Brummelte et al., 2012) the potential change in brain microstructure and 

function, stress systems, neurodevelopment, and stress-sensitive behaviours which 

could lead to neurodevelopmental and behavioural problems (Brummelte et al., 

2012; Grunau, 2013).  Although medication is often needed, there are also various 

non-pharmacological ways of managing the preterm infant's pain.  These include 

oral sucrose (Stevens, Yamada, Lee, & Ohlsson, 2013), skin-to-skin contact (Cong 

et al., 2012), breast feeding (Shah, Herbozo, Aliwalas, & Shah, 2012) and non-

nutritive sucking (Liaw et al., 2010) which all form part of the developmental care 



98 
 

approach.  Considering the potentially devastating effects of pain on the developing 

brain of the preterm infant, this important developmental care principle cannot be 

ignored.   

Mixed results (optimal and high-risk practice) were obtained for four NDSC 

categories, namely individualised care, family-centred care, positioning as well as 

knowledge of infant development.  It is possible that staff did not have a clear 

understanding of what individualised care entails which might account for the mixed 

results.  According to the NDSC approach, individualised care is comprehensive 

and linked to the maturity of the infant, cues and behaviours and adapting care to 

each individual infant (Symington & Pinelli, 2006; Van den Berg, 2007; Lubbe, 

2009).  Another possible reason for the discrepancy in the results of individualised 

care is that some staff members felt they were doing their best, despite institutional 

limitations such as staff shortages (Lala, Lala, & Dangor, 2017).  Institutional 

limitations are important potential barriers for implementation of developmental care 

in the NICU which need to be considered.     

Regarding the family-centred philosophy it is vital for parents to be involved in the 

care of their infants as this reduces infant and parent stress (Als, 1986; De Bernardo 

et al., 2017).  Although the staff in this study supported parents to be involved in the 

care of their infants, encouraged mothers to breast feed and shared information with 

parents, the parents' involvement was often limited due to strict visiting hours, a 

negative aspect highlighted by staff.  Parents and siblings should be able to visit the 

infants at any time (Lubbe, 2009; Craig et al., 2015; De Bernardo et al., 2017).  This 

is, however, not always possible due to limited space in the NICU to accommodate 

all parents simultaneously or strict infection control policies related to siblings 

visiting.  It is further challenging to create a home-like atmosphere and to provide 

privacy for parents, two other important family-centred principles which were 

highlighted as high-risk practice.  The lack of parental support groups was 

highlighted by staff.  Parents find it stressful to care for their preterm infants and 

support groups can provide a valuable platform for parents to discuss their feelings 

and concerns (Gooding et al., 2011).  Although there are some positive aspects of 

the family-centred philosophy it appears that these are overshadowed by the 

negative aspects as highlighted by staff.  
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The positioning category too presented mixed results.  The flexion posture of the 

preterm infant is important for the development of aspects such as head control and 

midline orientation which is eventually necessary for tasks such as eating, dressing, 

play and education.  The correct positioning is described as the neck in a neutral 

position, shoulders protracted, a symmetric body, knees flexed with hips and arms 

in the midline (Aucott, Donohue, Atkins, & Allen, 2002; Madlinger-Lewis et al., 2014) 

and is achieved through firm boundaries (Altimier & Phillips, 2016).  From 

observation, the infants were contained with individualised bedding but the 

boundaries were not firm and snug (Madlinger-Lewis et al., 2014) and did not 

support the correct anatomical position.  It is possible that participants did not have 

a clear understanding of what the correct positioning of the preterm infant entails. 

Knowledge of infant development would contribute to the optimal practice of other 

NDSC principles such as individualised care, family-centred care, positioning, 

handling techniques, environmental manipulation, pain management as well as 

feeding.  With sufficient knowledge of infant development, staff should be able to 

provide evidence-based, developmentally appropriate care which have various 

neurodevelopmental, clinical, cost-effective and social benefits (Rheeder et al., 

2017).  Staff would further be able to support and teach parents how to care for their 

preterm infants based on developmental care principles.  

Staff highlighted mixed opinions on knowledge of infant development.  A positive 

aspect identified by staff was the use of a multidisciplinary team approach.  The 

need for a collaborative, efficient team, to provide the necessary care these infants 

and their families need (Van den Berg, 2007; Barbosa, 2013), is essential for 

improved infant outcomes and supporting families (Barbosa, 2013).  Well-

coordinated, multidisciplinary services are important to avoid duplication of services, 

limit excessive handling of infants and to prevent complications (Limperopoulos & 

Majnemer, 2002; Barbosa, 2013).  A negative aspect highlighted by staff related to 

the limited training they had on infant cues and behaviours.  This most probably 

links to the MDT’s undergraduate and postgraduate training on preterm infants 

where between 62% and 80% of participants indicated they had no training on 

neurodevelopmental supportive care (Table 1).  It is possible that staff learn 

practical developmental care skills while on duty or through in-service training but 
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this self-identified potential gap in their knowledge, should be considered in the 

development of a training programme.  

One of the known limitations for a survey design is the poor response rate (Baruch 

& Holtom, 2008).  Despite various efforts from the researcher, the response rate 

remained very low at only 23% (n=58) which is below the predicted 52.7% for data 

collected from individuals (Baruch & Holtom, 2008).  Another limitation was the 

lengthy measurement tool and it is recommended for the INDeSC tool to be used 

as an audit tool rather than a questionnaire.    

Caring for the preterm infant is a specialised area and there is sufficient evidence 

to support the application of the NDSC approach in the NICU (Lubbe, 2009; White, 

Smith, & Shepley, 2013; Altimier & Phillips, 2016).  This study provided valuable 

insight into the self-reported adherence to NDSC principles of staff who deliver 

services to preterm infants and their families in the public sector NICUs in Gauteng.  

The results indicate preterm infants and their families are not currently receiving the 

best evidence-based care in the NICU according to the staff.   

Based on the results of this study a training programme will have to include all 

aspects of the developmental care approach as not one of the NDSC categories 

was identified by staff as optimal practice.  This realisation will help staff to 

understand the need for neurodevelopmental supportive care training which can 

ultimately lead to improved neonatal outcomes through the use of research-based 

knowledge (Wallin, Ewald, Wikblad, Scott‐Findlay, & Arnetz, 2006; Altimier & 

Phillips, 2016).  
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5.3 QUALITATIVE RESULTS OF THE MULTIDISCIPLINARY SURVEY  

As previously mentioned, the self-reported survey on the MDT’s adherence to 

NDSC included both quantitative and qualitative elements.  For each NDSC 

subcategory on the INDeSC questionnaire, a comment box was provided for 

participants to add any additional thoughts, opinions or information relating to the 

questions in each specific NDSC subcategory.  These qualitative results were not 

included in the manuscript presented in Paragraph 5.2 above.  The researcher 

analysed the qualitative data and presents the results below in Paragraph 5.3.1.  

The methodology for these qualitative results was described in Chapter 4: 

Methodology (Paragraph 4.6.1).   

5.3.1 Results 

The demographic information of the participants was presented in the previous 

Manuscript 1: Adherence to neurodevelopmental supportive care in the neonatal 

intensive care unit: A survey among the multidisciplinary team (Paragraph 5.2, 

Table 1). 

Four themes relating to the adherence of NDSC principles in the NICU were derived 

from the thematic analysis: the medical model, knowledge of NDSC, the 

multidisciplinary team (MDT) approach and facility limitations (Table 5.1).  These 

themes are described and supported below with direct quotes from the participants.  

5.3.1.1 The medical model 

Participants felt some MDT members prioritise routine procedures, medical 

conditions or medical protocols in the NICU above the application of developmental 

care.  This could be seen in comments such as “care is not individualized according 

to the infant’s needs. Staff are more concerned about doing the job than providing 

developmentally appropriate care”.  Another participant noted “…procedures are 

done without regard for the developmental and sensory needs of the infant which in 

turn over stimulates the infant even more”.  Medical conditions and protocols further 

impacted on developmental care as seen from the comments: “holding them is not 

possible when a baby is on a machine, e.g. a ventilator, where we sometimes 

operate on minimal touch regime” and “most of the noise reducing equipment is not 

used as it creates a risk for infection”. 
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5.3.1.2 Knowledge of neurodevelopmental supportive care 

Knowledge of NDSC was one of the salient themes identified which potentially also 

impacted on some of the other themes such as the MDT approach and the medical 

model.  This theme included the lack of knowledge of both staff and parents, and it 

was clear this impacted on the application of developmental care in the NICU.  One 

participant suggested: “…generally, only the therapy staff who are trained in NDSC 

respond to cues and provide interventions according to the gestational age of the 

infant”.  With regard to parent knowledge, this also seemed to be limited as a 

participant noted “…parents have very limited training and time to spend with the 

infant in the facility…”. 

5.3.1.3 The multidisciplinary approach 

Various participants commented on the limited training of the MDT on NDSC and 

inconsistent or limited services as a result of this.  Some of the comments from 

participants included: “not all staff are trained”, “more training is required” and “they 

don't train us”.  This was linked to aspects such as parent involved in the NICU: 

“…mothers are not encouraged to hold their babies and be involved in their care” 

and “… a few of the infants are referred for therapy.  These mothers receive a bit 

more education than the other mothers”.  Other participants noted “some nursing 

staff will nest children” and “it (developmental care) is not always encouraged by 

the staff as they also do not see the necessity of it”. 

5.3.1.4 Facility limitations 

Facility limitations included aspects such as staff shortages, insufficient equipment, 

structural limitations of the units and policies such as visitation by parents which 

impeded the operationalisation of developmental care.  The NICUs are often 

overcrowded with patients and staff which contribute to excessive noise and 

overstimulation in these units.  One participant stated “infants are also very close to 

one another and if one is crying, it disturbs the others”.  Several participants 

commented on the limited equipment in these units: “Lack of bedding and 

positioning tools”, “bedding is not always available” while others noted the effect of 

staff shortages: “Short staff doesn't allow for continuous care and assessment of 

infant needs”.  The shortages of staff can further potentially explain limited services 

as one participant said “I haven't heard about any support groups for parents”.  
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Policies seemed to further limit developmental care as can be seen from the 

statement “The step-down neonate ward attempted to do no visiting hours but this 

was stopped shortly after due to infection control problems”. 
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Table 5.1: Qualitative analysis of the Implementation of Neurodevelopmental Supportive Care (INDeSC) questionnaire 

Themes Subthemes Quote examples 
Knowledge of NDSC  Staff knowledge Doctors and nurses are usually not aware of transitional touch (P12) 

Procedures are done without regard for the developmental and sensory needs 
of the infant (P3) 

Parent knowledge Parents are given health education most of the time (P5) 
Mothers are more aware of the infants’ cues but do not always respond to 
them in the appropriate manner (P35) 
Often the infants are left crying, moving and fussing with no interaction or 
response from the parents (P18). 

Facility limitations Staff shortages Nurses have a high load and cannot see to each infants positioning (P10) 
Wards are under-staffed and staff cannot respond to all infants’ cues and 
behaviours due to high loads (P23) 

Insufficient equipment No dedicated positioning tools are available (P1) 
Staff use sheets found in cots to position which usually is not sufficient (P5) 

Structural limitations The noise in the unit is fairly loud with the overcrowding of people (P17) 
All infants’ things are placed on top of incubators (P3) 
There are no curtains on the windows, no dimmers on the lights (P22) 
There's no blinds or curtains at our windows (P19) 

The multidisciplinary team 
(MDT) approach  
 
 

Limited training on 
neurodevelopmental supportive care 
(NDSC) 

Doctors and nurses are usually not aware of transitional touch (P14) 
Procedures carried out quickly and no pain reduction strategies observed (P5) 
Developmental care is not seen as a priority (P9) 

Parent involvement  In NICU the parents have to stand next to the incubators during visiting times 
which discourages handling (P18) 
Parents are only allowed in to the unit during feeding times (P39) 

Limited services No support groups to my knowledge (P23) 
We only refer to psychology or social workers when we realise the parents 
need extra support (P20) 

Inconsistent services Follow up clinic for certain premature infants (P31) 
Kangaroo Mother Care is allowed but only a select few mothers are taught 
about this (P27) 
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Themes Subthemes Quote examples 
The medical model 
 
 
 

Prioritise routine medical practice  Care is standard for all infants as development is not a priority for majority of 
the staff (P3) 
They are usually in a hurry to complete the procedure then they ignore the 
state of the infant (P9) 
Cues not identified by medical staff as infants seen in bed sequence and not 
according to individual states (P11) 
Routine oriented not individual care (P6) 

Medical protocols The step-down neonate ward attempted to do no visiting hours but this was 
stopped shortly after due to infection control problems (P15) 
Strict policy due to infection control (P9) 
No personal items are allowed and due to infection control (P12) 

 

 

 

 

 

 

 

 



111 
 

5.3.2 Discussion 

As part of the MDT self-reported survey, participants provided qualitative comments 

on the NDSC subcategories related to the adherence of the NICUs to the 

developmental care approach.  Various barriers have been highlighted by the MDT 

as potentially impacting on the operationalisation of developmental care in the 

NICU.   

The medical model is one of the themes identified in the survey which potentially 

affects the operationalisation of NDSC in the NICU.  The medical or biomedical 

model of care focuses mainly on illness and disease (Farre & Rapley, 2017) and 

although it is vitally important to, first of all, save the lives of these preterm infants 

(Howson et al., 2012), it is also important to consider their quality of life going 

forward (Symington & Pinelli, 2006; Van den Berg, 2007; Lubbe, 2009).  The busy, 

noisy, bright NICU environment has been identified as a stressful environment, 

negatively affecting the development of these infants’ brain structure and function 

(Smith et al., 2011) potentially leading to conditions such as severe developmental 

disability, cerebral palsy, cognitive impairment, and speech and hearing 

impediments (Post & Maree, 2009; Mwaniki, Atieno, Lawn, & C, 2012; Chang, 

2015).  Regardless of this evidence, it appears the medical model is still dominating 

in these public sector NICUs focusing on standard, routine care and procedures 

where medical conditions are prioritised regardless of the maturation, state or 

behaviour of the preterm infants.  Parent information or education often also focuses 

on medical aspects such as the infant’s diagnosis, prognosis and medication, and 

include very little on their developmental care needs.  This theme can probably also 

link back to the knowledge of NDSC.  MDT members practice within the framework 

they know, how they were trained and what they feel most comfortable with.  For 

change to occur in these units, there will have to be a paradigm shift towards a 

preemie-friendly and family-centred model of care which forms the foundation of the 

NDSC approach (Post & Maree, 2009).   

Knowledge of neurodevelopmental supportive care was another theme identified by 

the participants as a potential barrier to the application of NDSC principles in the 

NICU.  This related not only to the knowledge of staff but also to the knowledge of 
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parents.  If staff do not have knowledge of NDSC, it is impossible to implement this 

foundational approach in the NICU (Lubbe, 2009; Altimier & Phillips, 2013).  

Furthermore, staff would not be able to train parents on the importance of aspects 

such as positioning, handling and kangaroo mother care (KMC) without having the 

necessary knowledge themselves (Rheeder et al., 2017).  Similarly to a country 

such as Spain, it seems NDSC is not always included in the curricula of healthcare 

professionals working in the NICU, on an under- or postgraduate level (Mosqueda-

Peña et al., 2016; Butler, 2018).  Training of both staff and parents is vital in the 

successful implementation of developmental care (Lawn, Davidge, Paul, von 

Xylander, Johnson, et al., 2013; Milette et al., 2017).  Parents play an essential role 

in neurodevelopmental supportive care and are described as collaborators in the 

care of these infants (Craig et al., 2015).  In fact, one of the key categories of 

developmental care is the family-centred philosophy which promotes long-term 

parent-infant relationships and contributes to the development of these infants on a 

physical, psychological and cognitive level (Lubbe, 2009; Craig et al., 2015).  In 

studies where parents were actively involved in the care of their infants, these 

infants presented with improved breast feeding, increased weight gain and 

decreased length of stay in the hospital (Mörelius, Broström, Westrup, Sarman, & 

Örtenstrand, 2012; O’Brien et al., 2013; De Bernardo et al., 2017).  

A third theme identified by participants affecting NDSC in the NICU, was the MDT 

approach.  This approach requires healthcare professionals from all disciplines to 

provide a collaborative service to preterm infants and their families (Altimier et al., 

2015).  From the results, it appears not all MDT members are involved with every 

preterm infant in the NICU.  Not all infants are referred to the various disciplines 

such as the physiotherapist, dietitian or speech therapist which seems to cause 

inconsistencies in service delivery in the public sector NICU.  Infants and parents 

who are referred to allied health professionals tend to get the essential information 

and training related to developmental care.  It is likely that these infants have more 

overt medical or neurological conditions requiring additional support services and 

are therefore referred to the other disciplines.  It does not, however, mean preterm 

infants with less severe medical conditions do not need developmental care and the 

support from the rest of the MDT.  NDSC needs to be a high-quality, multidisciplinary 

approach applied to the entire NICU and benefiting each and every infant in the 
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NICU (Montirosso, Del Prete, Bellù, Tronick, & Borgatti, 2012).  Such a 

multidisciplinary collaboration can, not only lead to continuity of care, but also to 

improved patient outcomes (Welch, Check, & O’Shea, 2017).  The MDT approach 

theme also links with the second theme, namely knowledge of NDSC, which can 

further impact on inconsistent services in the NICU (Rheeder et al., 2017).  Those 

MDT members who have knowledge of NDSC tend to apply this MDT approach in 

the NICU, where those who don’t, are likely to provide standard care.     

The last theme identified which can impact on the operationalisation of NDSC in the 

NICU related to facility limitations which included the physical structure of the units, 

resources (staff, equipment and time), available services and current policies.  The 

units in this study have limited space and are, most of the time, overcrowded with 

patients and staff, contributing to the noise levels in the NICU.  In another South 

African study, conducted in a public sector NICU, reasons for poor 

operationalisation of developmental care in the NICU also included availability and 

maintenance of equipment, ward routine and the shortage of staff (Rakhetla & 

Lubbe, 2016).  Shortages of staff and equipment is an ongoing concern in the public 

healthcare sector which further impact on the delivery of services (Manyisa & van 

Aswegen, 2017; Mokoena, 2017).  Not all preterm infants and their families receive 

the necessary services they need, such as parent support groups.  Policies in the 

units, such as visitation of parents, are often further driven by a lack of space and 

privacy in these units making it difficult to apply all NDSC principles in the NICU.  

5.3.3 Conclusion 

The themes identified in the qualitative analysis provided insight into the need for 

training of the MDT on the NDSC approach.  A lack of knowledge of 

neurodevelopmental supportive care was one of the main reasons for insufficient 

developmental care operationalisation in the NICU, while aspects such as facility 

limitations, an inadequate MDT approach and the dominance of the medical model 

in these units, can be considered as potential reasons for why the MDTs do not 

adhere to NDSC principles.  These potential barriers will have to be considered 

when planning and implementing a training programme, as some of these aspects 

are unlikely to change in the public healthcare sector, in the short term.     
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5.4 SUMMARY 

In this chapter the training needs of the MDT, providing services in the selected 

NICUs, were determined as part of Phase 1 of the study.  Determining training 

needs is seen as a critical first step in the implementation process.  This was done 

through a survey on the MDT’s self-reported adherence to NDSC principles in the 

NICU. Participants completed the INDeSC questionnaire which included both 

quantitative and qualitative elements.  The quantitative results confirmed the MDT 

at both hospitals did not adhere to the NDSC approach and would benefit from a 

training programme on all nine NDSC categories.  The qualitative results supported 

the identified need of the MDT for training but also highlighted potential barriers for 

why the MDTs did not adhere to developmental care principles.  These contextual 

factors can potentially influence the successful implementation of the training 

programme and need to be considered in the planning of the implementation.  The 

next chapter will focus on the rest of the objectives of Phase 1 of the study.  
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 NEURODEVELOPMENTAL SUPPORTIVE CARE IN 
THE NEONATAL INTENSIVE CARE UNIT  

6.1 INTRODUCTION 

This chapter forms part of Phase 1 of the study and addresses the results and 

discussion of Objective 1.2 to Objective 1.5 (Figure 1.1).  Objective 1.2 aimed to 

determine the operationalisation of neurodevelopmental supportive care (NDSC) in 

the neonatal intensive care unit (NICU) before implementation of the intervention.  

The next step in the implementation process was to conduct an intervention fit 

assessment (Objective 1.3).  The purpose of this step was to ensure the 

intervention, the Little Steps® Introduction to NDSC training programme, met the 

needs of the multidisciplinary team (MDT) as identified in Objective 1.1.  Following 

this, the readiness of the MDT, for the implementation of a NDSC training 

programme, was determined (Objective 1.4).  The last part of Phase 1 of the study 

was to develop a pre-innovation session for the critical stakeholders (Objective 1.5).  

The results of Objective 1.4 are presented in the form of a manuscript (Paragraph 

6.4) while Objective 1.2, Objective 1.3 and Objective 1.5 are presented separately 

in Paragraphs 6.2, 6.3 and 6.5.   

6.2 THE CURRENT OPERATIONALISATION OF 
NEURODEVELOPMENTAL SUPPORTIVE CARE IN THE 
NEONATAL INTENSIVE CARE UNIT 

Prior to the implementation of a NDSC training programme it is important to 

determine the current state of operationalisation of NDSC in two public sector 

NICUs.  The researcher conducted a pre-implementation survey in the two NICUs 

and the results are presented below.        

6.2.1 Results 
An existing structured observation checklist, the Implementation of 

Neurodevelopmental Supportive Care (INDeSC) tool was used (Lubbe, 2009).   The 

adherence to the nine NDSC categories, are presented as a percentage per 

category for the two NICUs (Figure 6.1).  For both hospitals, on eight of the nine 

NDSC categories, an adherence of 40% or less was demonstrated.  These results 

indicated high-risk practice relating to developmental care and a definite need for 

change was indicated for both NICUs.  Positioning was the only NDSC category 
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where both hospitals demonstrated more than 50% adherence (Hospital A: 59%; 

Hospital B: 54%).  Although the operationalisation of NDSC, in both units, were 

deemed to be below standard (36% for both hospitals), there were some individual 

items on the INDeSC tool which were highlighted as optimal practice (Table 6.1).  

Individual items highlighted as optimal practice for Hospital A included: infants’ eyes 

are covered for phototherapy; mothers are encouraged to express milk for their 

infants, or to breastfeed; infant beds are positioned away from traffic and 

appropriate soft bedding is used.  Optimal practice items identified for Hospital B 

included: the unit has quiet times where all routine care and interventions are 

delayed; bottoms of trash cans are padded/lids with peddle bins padded; eye 

protection is used with phototherapy; and mothers are encouraged to express milk 

for their infants, or to breastfeed.   

 

Figure 6.1: Adherence to Neurodevelopmental Supportive Care categories 
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Table 6.1: Pre-implementation survey: Implementation of Neurodevelopmental Supportive Care (INDeSC) tool 

Score of 4: All the criteria for a certain item are met and it is deemed to be highly relevant to the criteria. 
Score of 3: Most of the requirements are met, but there is room for improvement and it is quite relevant.  
Score of 2: Very little criteria are met and it is somewhat relevant.  
Score of 1: No criteria are met and the item is not relevant.  H

os
pi

ta
l 

A
 

H
os

pi
ta

l 
B

 

No Guideline Measurement Criteria   
1. NICU Design 1/4 1/4 
1 

 
Is a uterine-like environment created for each infant to support and environment conducive to growth and 
optimum development 

1 1 

2. Individualised care 6/24 6/24 
2.1 Observation  The caregiver reads the infant's cues and behaviours 1 1 

The staff respond to infant cues and behaviours 1 1 
The caregiver continuously and systematically assesses and evaluates the infant's developmental needs 1 1 
Care is adapted according to cues and behaviours 1 1 

2.2 Care Care is provided according to the infant's individual developmental maturity 1 1 
Autonomic, motoric, and behavioural cues are identified and used to support individualised caregiving 1 1 

3. Family centred philosophy 19/48 17/44 
3.1 Parents as active 

participants  
Parents see their infant immediately after birth 2 N/A 
Parents touch their infant immediately after birth 2 N/A 
Parents hold their infant 1 1 
Parents are involved with care, e.g. feeding, bath, KMC 3 1 
Parents are allowed to personalise their infant's bed space 1 1 
Mothers are encouraged to express milk for their infant, or to breastfeed 4 4 
Discharge training commenced N/A 1 

3.2 Privacy and comfort  Nursery atmosphere is warm, comfortable and soothing with a homelike appearance 1 1 
Privacy is provided for parents 1 1 
Information is shared between professionals and parents regarding their infant's developmental needs. 1 1 

3.3 Visitation Parents are allowed to visit at any time 1 3 
Siblings may visit 1 1 

3.4 Parent support 
groups 

The facility has parent support groups 1 2 
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4. Positioning 26/44 26/48 
4.1 Anatomical infant 

positioning 
Is the preterm infant positioned anatomically? 1 2 

Containment The infants are contained 3 2 
The infants have firm boundaries that fit snugly 2 2 

Midline The body position is symmetric 3 2 
The neck is in neutral position with the head in midline in line with the body 2 2 
The shoulders are protracted 2 2 
The arms are in midline 2 2 

Flexion The knees are flexed 3 3 
The hips are flexed in a neutral position with some adduction 3 3 
Infants are kept in flexion (limbs and shoulders) during positioning and postural support N/A 1 

4.2 Orientation  Prone or side-lying positions are rather used than supine, especially in acutely ill infants 2 2 
4.3 Individualised 

 
Individualised bedding is used to position infants 3 3 

5. Handling Techniques (transition support) 21/72 28/76 
5.1 Care according to 

maturation 
Care changes as infants mature 1 1 

5.2 State changes  The caregiver supports gradual state changes by using transitional touch 1 1 
5.3 Promotion of rest 

and sleep 
The infants receive at least 2-3 hours uninterrupted sleep 1 3 
The unit has quiet times where all routine cares and interventions are delayed 1 3 

5.4 Modified hands-on 
care-giving  

Care interventions are clustered around sleep 1 3 
Calm, gentle containment and facilitation is provided during handling procedures to support flexion. 1 1 
The infant is provided with "time-out" or rest periods according to his/her cues 1 1 
Direct hands-on-caregiving is modified by providing positive tactile stimulation 1 1 

5.5 Positive tactile 
stimulation 

Positive tactile stimulation is provided, including stroking or gentle massage if applicable 1 1 
Containment or still hold is provided 1 1 
Parents are allowed to do skin-to skin care with their infants within 24-48 hours (2), after 48 hours (1) 
never or no proof of skin-to-skin (0) 

N/A 1 

Preterm infants are swaddled 1 2 
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5.6 Movement 
(Kinaesthetic 
stimulation)  

Preterm infants are moved slowly, as a whole, keeping the body and head aligned and limbs tucked in. 1 1 
Appropriate soft bedding is used 4 3 
Multiples are co-bedded. Always (2) if stable (1) never (0) 1 1 

5.7 Self-regulation Self-regulation of infants is promoted. 1 1 
Infants are provided with opportunities for grasping. 1 1 
State regulation is promoted. 1 1 
Non-nutritive sucking is provided to support self-regulation 1 1 

6. Environmental manipulation 39/116 38/120 
6.1 Reduction of noise    

Ambient 
environment 

No radio or stereo equipment used in the unit, telephones away and rings softly. 2 1 
Doors and drawers are padded to reduce noise 2 1 
Bottoms of trash cans are padded/lids with peddle bins padded 1 4 
Sound levels are measured and kept below 45dB 1 1 
Soft music is used where appropriate. N/A 1 
Infant beds are placed away from traffic 3 1 
There is effective sound absorption in infant spaces e.g. curtains, wall hangings or padding. 1 1 
Monitor alarms are kept at a safe minimum volume or set to vibrate/flashing 1 1 
Staff respond to alarms quickly 1 1 

Immediate infant 
environment 

Noise reduction incubator covers are used. 1 1 
Soft ear plugs or covers are used. 1 1 
Closed incubator portholes are closed quietly by using the latch N/A 1 
Sound levels are measured in the incubator 1 1 
Ventilator tubes are emptied regularly, no water build-up 4 N/A 
Minimal background noise at the infant 1 1 

Staff generated 
noise 

Charts and stock items are placed next to incubators, not on top. 1 1 
Staff keep their voices down and away from the infant's bedside 1 1 

6.2 Reduction of light    
Ambient light  Ambient light is reduced/dimmed 1 1 

Blinds are closed during daylight hours 1 1 
Activity levels are kept as low as possible 1 1 
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Immediate infant bed 
space  

Incubator covers are used with closed incubators 1 1 
Direct bright light is avoided 1 1 
Bedside lights are titrated/controlled 1 N/A 
Light levels inside incubators are measured 1 1 
Eye protection is used with phototherapy 4 4 
One source of daylight is used with a shading device 1 1 
Overhead lights are dimmed N/A 1 
Procedures are kept to a minimum to ensure minimum handling 1 1 
Toys, pictures and appropriate music used to reduce sensory monotony 1 1 

Cycled light The unit provides cycled light 1 2 
Day/night cycle is provided with 12 hours of low light and sound at night 1 2 

6.3 Olfactory simulation    
Positive olfactory stimulation is provided, such as mom's smell inside the incubator. 1 1 

7. Pain management 2/8 2/8 
7 

 
Oral glucose is effectively and correctly administered as pain management option 1 1 
Non-nutritive sucking is provided during painful minor procedures 1 1 

8. Knowledge of infant development 8/20 6/20 
8.1 Staff Staff attended training and are able to read infant cues and behaviours 2 1 

Knowledge is shared between professionals 1 1 
The unit applies a multidisciplinary team approach  3 2 

8.2 Parental education  Parents are taught preterm infant behavioural cues and stress signs. 1 1 
Parents are taught how to interact with their preterm infant based on the cues and behaviours. 1 1 

9. Feeding 3/12 3/12 
9 

 
Preterm infants are prepared for feeding. 1 1 
Preterm infants are positioned in a way that prevents the need for repositioning after a gavage feed. 1 1 
Non-nutritive sucking is provided during gavage feeding. 1 1 

Overall compliance with 
neurodevelopmental 
supportive care (NDSC) 
principles 

Grand total for unit 
125/ 
348 

127/ 
356 

Compliance in percentage 
35.9% 35.6% 
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6.2.2 Discussion 
Neurodevelopmental supportive care has been identified as the best evidence-

based practice when caring for preterm infants and their families (Legendre et al., 

2011; Montirosso, Del Prete, Bellù, Tronick, Borgatti, et al., 2012; Altimier & Phillips, 

2016).  The results of the pre-implementation survey confirmed the 

operationalisation of NDSC was not optimal in two public sector hospital NICUs in 

Gauteng.  Eight of the nine NDSC categories were identified as areas of high-risk 

practice and in need of change (Figure 6.1).   

The only NDSC category with more than 50% adherence for both hospitals, was 

positioning.  Majority of the preterm infants in the two NICUs had individualised 

bedding and were positioned with their hips and knees in a flexed position which 

aligns with  the NDSC guidelines (Consensus Committee of the Standards et al., 

2020).  The infants from Hospital A were further more contained in a symmetrical 

position which facilitates better physiological flexion. and self-soothing (Zarem et 

al., 2013).  Although the units adhered to some of the positioning principles, other 

items within the positioning category were highlighted as high-risk practice and 

included aspects such as: infants being positioned in supine, positioning boundaries 

are not firm, shoulders are retracted and arms are not in the midline.  Poor 

positioning of the preterm infants affects self-regulation and self-soothing and need 

to be considered as part of the NDSC approach (Browne & Talmi, 2012).           

A few other individual positive aspects were identified at both hospitals under the 

nine NDSC categories such as: infants’ eyes being covered for phototherapy, mums 

breastfeeding or being involved in feeding their infants, quiet times being provided 

on the ward or beds positioned away from traffic (Table 6.1), but the overall findings 

indicated poor compliance to the NDSC approach (36% for both hospitals) and a 

clear need for a change in practice.   

The overcrowded NICUs, lack of individualised and family-centred care, 

inappropriate handling of infants, excessive environmental stimuli, insufficient 

management of infants’ pain, inadequate feeding support and knowledge of infant 

development all contribute to an environment which is not conducive to the 

development of preterm infants.  These findings are similar to the findings from 

previous studies on developmental care conducted in South African NICUs.  The 
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authors used the same measurement tool as in this study and found poor 

compliance on all nine NDSC categories in SA NICUs in both the public and private 

sectors (Lubbe, 2009; Rheeder et al., 2017).  In Lubbe’s (2009) study poor 

compliance were stated as less than 70%.   Various barriers have been identified in 

these studies which influenced the operationalisation of NDSC in the NICU and 

included aspects such as: resources, physical facilities, staff attitude, 

multidisciplinary teams, communication, policies and the family-centred care.  

Similar barriers or reasons for poor adherence to NDSC have also been identified 

as part of Objective 1.1 of this study but the lack of knowledge of infant development 

was also highlighted as a barrier.  Considering these barriers and addressing all 

nine NDSC categories as part of a training intervention should contribute to 

improved practice in the NICU and better care for preterm infants and their families. 

6.2.3 Conclusion 
The results of the pre-implementation survey provide background information on 

the current state of NDSC operationalisation in the two NICUs, prior to the 

implementation of the training intervention.  Items in all nine NDSC categories were 

highlighted as high-risk practice.  The pre-implementation survey results confirmed 

the self-reported poor adherence to the NDSC approach of the MDT as part of 

Objective 1.1 and justify the need for training on neurodevelopmental supportive 

care in the two NICUs.  The pre-implementation survey results are discussed in 

more detail and compared to the post-implementation survey results in Chapter 10, 

following the implementation of the training intervention. 

6.3 INTERVENTION FIT ASSESSMENT 

As part of the implementation process, an intervention fit assessment is 

recommended (Meyers et al., 2012a).  This assessment aims to determine if the 

intervention, due to be implemented, matches the identified needs of the 

organisation and its members, if it fits the setting and if changes to the intervention 

are needed (Castro, Barrera Jr, & Holleran Steiker, 2010; Meyers, Katz, et al., 

2012).  In Objective 1.1 and Objective 1.2 (Phase1), the training needs of the MDT 

have been determined.  This was done through a survey of the MDT’s self-reported 

adherence to NDSC principles as well as a pre-implementation survey on the 

operationalisation of NDSC in the NICUs.  All nine NDSC categories were identified 
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as high-risk practice in the two NICUs in this study and information on these 

categories should therefore be included in the training intervention.  The objectives 

of the existing Little Steps® Introduction to NDSC training programme were 

compared to the nine NDSC categories and it was clear that the nine NDSC 

categories would be addressed by the training programme objectives ( 

Table 6.2).  The only two NDSC categories which did not have specific matched 

objectives were pain management and feeding.  These two NDSC areas, however, 

overlap with most of the other NDSC categories such as individualised care, family-

centred philosophy, positioning, handling, environmental manipulation and 

knowledge of the infant.  For example, the infant’s experience of pain is addressed 

in the lecture on the development of the infant’s sensory systems while the 

management of the infant’s pain is addressed in lectures on kangaroo mother care 

(KMC), handling (containment hold) and positioning (swaddling).  Feeding is 

addressed in lectures on individualised care (considering the infant’s behavioural 

states and readiness to feed), family-centred philosophy (including parents), 

positioning (ideal positioning when providing gavage feed), manipulation of the 

environment (decreasing noise and light during feeding) and knowledge of infant 

development.            

Table 6.2: Fit assessment between the identified training needs and the 
objectives of the Little Steps® training programme 

NO IDENTIFIED TRAINING 
NEEDS OF THE 
MULTIDISCIPLINARY 
TEAM 

LITTLE STEPS® TRAINING PROGRAMME OBJECTIVES 

1. NICU design • Explain the importance of the intrauterine environment to 
support fetal development 

• Understand the impact of the NICU environment on the 
extrauterine fetus 

2. 

 

 

 

 

 

 

Individualised care • Describe what neurodevelopmentally supportive care is 
• Understand the Model of Synactive Organization of 

Behavioural Development as developed by Dr. Heidelise 
Als 

• Describe the three stages of neurosocial behaviour 
according to Peter Gorski 

• Recognise an organised/self-regulated infant 
• Identify when an infant needs protection and when 

stimulation 
• Demonstrate the ability to identify stress signals in the 

preterm infant 
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NO IDENTIFIED TRAINING 
NEEDS OF THE 
MULTIDISCIPLINARY 
TEAM 

LITTLE STEPS® TRAINING PROGRAMME OBJECTIVES 

2. • Know how to prevent disorganisation in the fragile infant 
• Demonstrate how to support the infant to a level of self-

regulation by means of changes in care 

3. Family-centred 
philosophy 

• Know what skin-to-skin/Kangaroo Mother Care (KMC)/ 
Kangaroo Father Care (KFC) is 

• Understand the history of KMC/KFC 
• Describe the benefits of KMC/KFC 
• Understand the physiology behind KMC/KFC 

4. Positioning • Demonstrate how to support the infant to a level of self-
regulation by means of positioning 

• Model appropriate positioning techniques to colleagues 

5. Handling techniques • Demonstrate how to support the infant to a level of self-
regulation by means of handling 

• Model appropriate handling techniques to colleagues 

6. Environmental 
manipulation 

• Describe the different sensory systems and the impact of 
the environment on the extrauterine fetus 

7. Pain management Addressed through individualised care, family-centred 
philosophy and handling techniques   

8. Knowledge of infant 
development 

• Understand the process of development of the sensory 
systems in utero 

• Identify the role and function of myelination in the 
maturation of the nervous system 

• Identify the normal values for vital signs in the premature 
infant 

• Identify the five subsystems of infant development and 
their defining characteristics 

• Understand how stressful events may influence the 
infant’s short- and long-term development 

9. Feeding Addressed through individualised care, family-centred 
philosophy, positioning, handling techniques environmental 
manipulation and knowledge of the infant development   

Time and financial support for educational activities are often limited, especially in 

the public healthcare sector  (Ratnapalan & Hilliard, 2002; Naranjee, Sibiya, & 

Ngxongo, 2019).  It was necessary, in this study, to consider if the training 

intervention fitted the busy public healthcare sector setting, taking into account 

practical aspects such as the time available for training, workload of staff, staff 

shortages and the cost of the training programme.   

A one-day course was more practical for the MDT to attend than a four-day course 

due to work pressures and staff shortages.  The one-day Little Steps® training 

programme was not an all-encompassing training programme on NDSC but a good 
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introduction to the developmental care approach.  Knowing the basic principles of 

NDSC and applying it in practice, should already make a significant difference in 

the day-to-day operationalisation of developmental care in the NICU.  The 

researcher further considered how the training programme could potentially be 

adapted to fit the practical or real-world needs of the various disciplines.  It was 

possible for the one-day programme to be split into shorter daily sessions instead 

of a full day.  It was further possible to condense the programme into a 2-2½-hour 

session with only the most important, core information being presented.  This would, 

however, not be ideal as time for the practical aspects of the course would be 

limited.  

The cost of the one-day Little Steps® training programme was minimal in 

comparison to other available international courses.  For the purpose of this study, 

the researcher presented the training herself which absorbed majority of the cost.  

The Faculty Research Committee Individual Research Grant (University of the 

Witwatersrand) was used to print the training manuals and to buy the necessary 

stationery.  It will, however, be necessary to consider the costs of a training 

programme for future training initiatives.        

In conclusion, the one-day Little Steps® training programme was deemed most 

appropriate and realistic to be implemented in the public hospital NICUs for the 

purpose of this study.  The one-day training programme will meet the training needs 

of the MDT, can be adapted if necessary and fits the time and financial resources 

of the setting. 

6.4 MANUSCRIPT 2: A READINESS FOR CHANGE ASSESSMENT OF 
TWO TERTIARY HOSPITALS IN PREPARATION FOR A 
NEURODEVELOPMENTAL SUPPORTIVE CARE TRAINING 
INTERVENTION 

The results of the readiness assessment are presented in a manuscript titled: A 

readiness for change assessment of two tertiary hospitals in preparation for a 

neurodevelopmental supportive care training intervention.  This manuscript has 

been prepared for submission to the Journal of Change Management.  The format 

of the manuscript is based on the author’s guidelines for this journal. 
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ABSTRACT 

Introducing a new intervention into a healthcare setting is often challenging.  The 

organisation’s readiness for change is an important aspect to consider for the 

successful implementation of any intervention.  This study aimed to determine the 

readiness of the multidisciplinary team (MDT) prior to the implementation of a 

neurodevelopmental supportive care training programme in the public sector 

neonatal intensive care unit in Gauteng, South Africa.  A quantitative, survey design 

was used and all MDT members, providing services to preterm infants and their 

families at these two hospitals, were invited to participate in the study.  The 

Organizational Readiness for Implementation Change (ORIC) questionnaire was 

used to collect data on the teams’ change commitment and change efficacy.  The 

results confirmed the readiness for change of the MDTs at both hospitals as more 

than half of the participants from both hospitals indicated commitment to change 

and believed in their organisation’s capacity to change.  Task knowledge, resource 

availability and situational factors were considered as aspects potentially affecting 

the MDTs’ readiness for change.  Readiness for change can, however, be 
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strengthened through joint implementation goals, provision of resources to support 

the implementation process, building individual capacity, increasing knowledge and 

supporting open communication between concerned individuals. 

INTRODUCTION       

Neurodevelopmental supportive care training (NDSC) has been globally introduced 

since the 1980s.  The NDSC approach is described as a  group of interventions with 

the goal to reduce the stress of the neonatal intensive care unit (NICU) environment 

(Symington & Pinelli, 2006; Kaye, 2016).  Numerous short- and long-term benefits 

of the NDSC approach have been identified such as: improved feeding, 

physiological regulation, muscle tone, attachment and bonding, neurobehavioural 

functioning, motor development, visual-motor functioning and better school 

performance, to name but a few (Ullenhag et al., 2009; Pickler et al., 2010; March 

of Dimes, PMNCH, Save the Children, & WHO, 2012; McAnulty et al., 2013; 

Rheeder et al., 2017).   

Neurodevelopmental supportive care is the recommended multidisciplinary 

approach for the management of preterm infants in the NICU (Legendre et al., 2011; 

Montirosso, Del Prete, Bellù, Tronick, Borgatti, et al., 2012; Altimier & Phillips, 

2016).  The NDSC approach is, however, not currently implemented as standard 

practice of care in South African NICUs (Lubbe, 2009; Rheeder et al., 2017).  As 

part of a larger implementation study, a training programme on NDSC for the 

multidisciplinary team (MDT), who provides services to preterm infants, was 

identified as a necessary intervention to be implemented.  The purpose of this 

training intervention was to improve the care of preterm infants and their families in 

two public sector NICUs in Gauteng, South Africa.     

Introducing a new intervention into a healthcare setting is often challenging and an  

important aspect for successful implementation, is the organisation’s readiness for 

change (Alexander & Hearld, 2012; Holt & Vardaman, 2013; Shea et al., 2014; 

Scaccia et al., 2015).  Organisational readiness relates to the level of psychological 

and behavioural readiness of individual members, to implement organisational 

change (Weiner, Amick, et al., 2008, p. 381).  If an organisation is deemed ready 

for change, its individual members are more likely to successfully implement the 
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change (Weiner, Amick, et al., 2008; Weiner, 2009) while resistance to change can 

be experienced if members are not ready for the suggested change (Shea et al., 

2014).  Both organisational- and individual-level readiness can affect successful 

implementation (Attieh et al., 2013; Bosch et al., 2016; Benzer, Charns, Hamdan, & 

Afable, 2017).  It is therefore essential to determine the readiness, on an individual 

level as well as on a supra-individual level, which can include the readiness of the 

team, the department or the organisation (Shea et al., 2014; Vakola, 2014).  

Apart from the different levels of readiness for change, two facets of readiness have 

further been identified: change commitment and change efficacy (Weiner, 2009; 

Shea et al., 2014).  One of the main determinants of change commitment is change 

valence, which is how much individuals value the suggested change (Weiner, 2009; 

Shea et al., 2014) or their motivation to change (Scaccia et al., 2015).  Team 

members may have various reasons why they value the suggested change or why 

they are motivated to change.  Possible reasons can include a self-identified need 

for change, solving  problems through change, potential benefits brought on by 

change or the change relates to core values (Weiner, 2009).  The reasons why the 

change is valued are not as important as how much the change is valued (Shea et 

al., 2014).   

Change efficacy relates to the shared belief of the organisational members to bring 

about change (Weiner, Amick, et al., 2008; Weiner, 2009; Shea et al., 2014).  

Factors affecting change efficacy include: task knowledge, resource availability and 

situational factors (Shea et al., 2014) or as described by Scaccia (2015): the 

capacities of the organisation (context, culture, current infrastructure, organisational 

processes) and intervention specific capacities (human, technical and financial 

conditions) (Scaccia et al., 2015). 

All factors of readiness interact with each other, affect each other, and are 

necessary for successful implementation of an intervention.  It is consequently 

proposed that if any of the factors related to readiness are zero, or close to zero, 

the organisation is not ready for the change (Scaccia et al., 2015).  It is, however, 

suggested an organisation which appears not to be ready for change, may have the 

greatest need for change (Scaccia et al., 2015).  Ultimately organisational readiness 

for change is needed to bridge the gap between new interventions and the 
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implementation of these in practice (Wandersman et al., 2008; Scaccia et al., 2015).  

The aim of this study was to determine the readiness of the MDT for the suggested 

change, namely the implementation of a training programme on NDSC in two public 

sector NICUs in Gauteng, South Africa. 

METHODOLOGY 

Study context  

In South African public sector hospitals, the NICU is a busy, technological and noisy 

environment with a medical model focusing on saving the lives of vulnerable preterm 

infants.  Various healthcare professionals are involved in the care of these infants.  

Healthcare professionals from different disciplines often have their own schedules 

and ward rounds, which lead to the MDT members constantly moving in and out of 

the NICU environment.  The two tertiary hospitals, included in this study, each has 

a neonatal intensive care unit.  Hospital A’s NICU has on average 12 NICU beds 

and an additional 43 neonatal high care beds.  Hospital B has a small paediatric 

intensive care unit (PICU) with 10 beds: six NICU beds and four high care beds.  

Due to the limited number of NICU beds at Hospital B, the overflow of preterm 

infants is admitted to general paediatric wards.  For the purpose of this study 

Hospital B’s neonatal ward has therefore been included.  This ward consists of an 

additional 32 beds.  The MDT in this study included the doctors, nurses and allied 

health professionals, who provided services in these NICUs or neonatal wards.  The 

MDT from Hospital A consisted of: four speech therapists/audiologists, six dietitians, 

six occupational therapists, 18 physiotherapists, 28 doctors and 63 nurses.  The 

MDT from Hospital B consisted of: three occupational therapists, four 

physiotherapists, four speech therapists/audiologists, six dietitians, 52 doctors and 

61 nurses.  The total sample consisted of 255 participants. 

Study design and measurement tool 

A quantitative, survey design was used to determine the readiness of the MDT for 

change to be implemented.  Total population sampling was used as all MDT 

members, providing services to preterm infants and their families at these two 

hospitals, were invited to participate in the study.  The Organizational Readiness for 

Implementation Change (ORIC) questionnaire was used to collect data on the 
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teams’ readiness (Shea et al., 2014).  The ORIC is a brief instrument which is 

suitable for busy environments such as healthcare settings.  It consisted of 10 

questions: the first five questions related to the staff’s commitment to change while 

the last five questions related to change efficacy.  The tool’s psychometric properties 

were assessed in four studies including a field study and it was determined the 

ORIC had good content validity and inter-rater reliability (Shea et al., 2014).  The 

questionnaire was either emailed to the participants, or made available on an iPad 

for participants who did not have access to computers or the internet.  Completion 

of the questionnaire was assumed as consent and no identifying information was 

included in the questionnaire, to maintain anonymity.  The iPads were password 

protected. 

For the data analysis, descriptive and inferential statistics were used to determine 

if Hospital A and Hospital B’s demographic factors were comparable.  Percentages 

were used to analyse the data from the readiness for change assessment.  The chi-

square test was used to determine if there was a statistically significant difference 

between the two hospitals’ change commitment and change efficacy.  The Human 

Research Ethics Committee of the University of the Witwatersrand, the hospital 

chief executive officers and heads of departments granted ethical approval 

(M160120) and permission for the study. 

RESULTS 

Forty-nine (19%) participants completed the ORIC questionnaire: 23 (18.40%) 

participants from Hospital A and 26 (20.00%) participants from Hospital B (Table 1).  

The two hospitals were comparable regarding the different multidisciplinary team 

members (p=0.26).  There were, however, statistically significant differences 

between Hospital A and Hospital B related to training on neurodevelopmental 

supportive care (p=0.03) and years’ experience in the NICUs (p=0.00).  Participants 

from Hospital B received more training on an undergraduate level than participants 

from Hospital A.  Hospital B had more participants with zero to two years’ experience 

and more participants with seven to ten plus years’ experience while Hospital A had 

more participants with three to six years’ experience.        
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Table 1: Comparison of participant demographics of Hospitals A and B 
MULTIDISCIPLINARY TEAM 
MEMBERS 

TOTAL 
n=49 

HOSPITAL A 
n=23 

HOSPITAL B 
n=26 

p- 
VALUE 

Doctors 5 (10.20%) 2 (8.70%) 3 (11.54%) 0.26 

Nurses 19 (38.78%) 9 (39.13%) 10 (38.46%) 

Occupational therapists 8 (16.33%) 6 (26.09%) 2 (7.69%) 

Physiotherapists 5 (10.20%) 1 (4.35%) 4 (15.39%) 

Speech therapists 6 (12.25%) 3 (13.04%) 3 (11.54%) 

Dietitians 6 (12.25%) 2 (8.70%) 4 (15.39%) 

TRAINING ON 
NEURODEVELOPMENTAL 
SUPPORTIVE 
DEVELOPMENTAL CARE 

TOTAL 
n=31 

HOSPITAL A 
n=10 

HOSPITAL B 
n=21 

p- 
VALUE 

Undergraduate level 20 (64.52%) 5 (50.00%) 15 (71.43%) 0.03* 

Postgraduate level 11 (35.48%) 5 (50.00%) 6 (28.57%) 

NUMBER OF YEARS’ 
EXPERIENCE IN THE NICU 

TOTAL 
n=48 

HOSPITAL A 
n=23 

HOSPITAL B 
n=25 

p- 
VALUE 

Less than 1 year 11 (22.92%) 5 (21.74%) 6 (24.00%) 0.00* 

1-2 years 11 (22.92%) 4 (17.39%) 7 (28.00%) 

3-4 years 5 (10.42%) 4 (17.39%) 1 (4.00%) 

5-6 years 4 (8.33%) 3 (13.04%) 1 (4.00%) 

7-10 years 10 (20.83%) 4 (17.39%) 6 (24.00%) 

More than 10 years 7 (14.58%) 3 (13.04%) 4 (16.00%) 

p ≤ 0.05 statistical significance* 

Change Commitment 

The first facet of readiness is change commitment which reflected organisational 

members’ shared determination to change and included the following five aspects: 

people are committed to implementing this change; people will do whatever it takes 

to implement this change; people want to implement this change; people are 

determined to implement this change; and people are motivated to implement this 

change.   Between 57% and 78% of Hospital A participants indicated they agree or 

somewhat agree on the commitment to change, while between 69% and 85% of 

Hospital B participants indicated they agree or somewhat agree on this facet of 

change (Figure 1).  Statistically significant differences were found on three of the 

five questions related to change commitment: people are committed to 

implementing this change (p=0.01), people will do whatever it takes to implement 

this change (0.00); and people want to implement this change (p=0.00).  Therefore, 

Hospital B appears to be more committed to change than Hospital A. 
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Figure 1: Change commitment (Hospital A: n=23; Hospital B: n=26) 

Change Efficacy 

The second facet of readiness is change efficacy which reflected organisational 

members’ shared belief in their collective capability to implement a change.  Change 

efficacy included the following five aspects: people can handle the challenges that 

might arise in implementing this change; people can keep track of progress in 

implementing this change; people can coordinate tasks so that implementation goes 

smoothly; the organisation can support people as they adjust to this change; and 

people can manage the politics of implementing this change.  For Hospital A, 

between 52% and 61% of participants indicated they agree or somewhat agree on 

the individual’s and organisation’s capability to implement change while 69% of 

participants for Hospital B indicated agreement on four of the items for this facet 

(Figure 2).  The only item, which less than 60% of participants from Hospital B 

agreed on, related to the management of politics of implementing the change (58%).  

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%100%

People are committed to implementing this
change: Hospital A

People are committed to implementing this
change: Hospital B

People will do whatever it takes to implement this
change: Hospital A

People will do whatever it takes to implement this
change: Hospital B

People want to implement this
change: Hospital A

People want to implement this
change: Hospital B

People are determined to implement this
change: Hospital A

People are determined to implement this
change: Hospital B

People are motivated to implement this
change: Hospital A

People are motivated to implement this
change: Hospital B

Percentage Agreement

Change Commitment: Hospital A and Hospital B

Agree Somewhat agree Neither agree nor disagree Somewhat disagree Disagree
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Statistically significant differences between the two hospitals were found on each of 

the five questions related to change efficacy, indicating Hospital B participants felt 

they are more capable to implement change than Hospital A participants (p=0.04; 

p=0.00; p=0.00; p=0.01 and p=0.00). 

 

Figure 2: Change efficacy (Hospital A: n=23; Hospital B: n=26) 

In summary, although there were significant differences on some of the individual 

items for change commitment and change efficacy between Hospital A and Hospital 

B, more than half of the participants, from both hospitals, indicated they were 

determined to change and they believed in their organisation’s capability to change.   

 

 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%100%

People can handle the challenges that might
arise in implementing this change: Hospital A

People can handle the challenges that might
arise in implementing this change: Hospital B

People can keep track of progress in
implementing this change: Hospital A

People can keep track of progress in
implementing this change: Hospital B

People can coordinate tasks so that
implementation goes smoothly: Hospital A

People can coordinate tasks so that
implementation goes smoothly: Hospital B

The organisation can support people as they
adjust to this change: Hospital A

The organisation can support people as they
adjust to this change: Hospital B

People can manage the politics of implementing
this change: Hospital A

People can manage the politics of implementing
this change: Hospital B

Percentage Agreement

Change Efficacy: Hospital A and Hospital B

Agree Somewhat agree Neither agree nor disagree Somewhat disagree Disagree
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DISCUSSION 

Introducing training is one way to facilitate the implementation of a new intervention, 

such as neurodevelopmental supportive care training, in practice (Lubbe, 2009; 

Lawn, Davidge, Paul, von Xylander, de Graft Johnson, et al., 2013).  Training 

transfer in itself is, however, likely to fail in the implementation of an intervention, if 

a team is not ready for change (Burke & Hutchins, 2007).  Prior to the introduction 

of an intervention such as a training programme, it is important to determine the 

readiness of the organisation and the individuals’ readiness for change (Shea et al., 

2014; Scaccia et al., 2015).  The results from this study confirmed the readiness for 

change of the MDTs at both hospitals.  Between 52% and 61% of the participants 

from both hospitals indicated commitment to change and believed in their 

organisation’s capacity to change.   

Neurodevelopmental supportive care is an MDT approach which requires a 

collective effort (Van den Berg, 2007; Barbosa, 2013).  Every team member, 

working with the preterm infant, needs to apply the same NDSC principles for 

efficient neuroprotection of the infant.  An example would be the management of 

noise in the NICU.  All members need to adhere to the WHO’s recommended noise 

levels of less than 40 decibels during the day and less than 35 decibels at night 

(WHO, 2002) and need to be aware of the noise created by aspects such as talking 

to each other, placing objects on top of incubators, slamming doors or bins, 

telephones ringing and alarms sounding (Fortes-Garrido, Velez-Pereira, Gázquez, 

Hidalgo-Hidalgo, & Bolívar, 2014).  This change cannot be implemented by only one 

member of the team and collective motivation for the intervention is needed (Weiner, 

2009; Scaccia et al., 2015).  Another example is the number of times preterm infants 

are handled or undergoing painful procedures on a daily basis while admitted to the 

NICU.  It has been reported that  preterm infants are handled between 14 and 71 

times in a 24-hour period (Pereira et al., 2013) and they undergo as many as 300 

painful procedures in the first 3 months of their lives (Holsti et al., 2011).  If each 

team member does not take this into account, preterm infants can easily be 

overstimulated and are at risk of a multitude of medical complications and long-term 

developmental deficits (Lyngstad, Tandberg, Storm, Ekeberg, & Moen, 2014; 

Altimier, 2015).         
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Organisational readiness for change is described as a multi-levelled (individual, 

team, department, and organisation) and multi-faceted construct (change 

commitment and change efficacy) and various aspects can affect readiness 

(Weiner, 2009; Shea et al., 2014).  For the implementation of the proposed NDSC 

training programme, it is imperative to consider the participants’ change 

commitment (motivation) and change efficacy (organisation and intervention 

capacity) (Shea et al., 2014; Scaccia et al., 2015) as these factors will ultimately 

impact on the successful implementation of the training programme.   

Change commitment indicates the level of motivation of the participants to change 

and this individual motivation is crucial for successful change (Benzer et al., 2017).  

It is only through the collective actions of individuals that organisational change can 

occur (Vakola, 2013).  According to Weiner (2009), the ‘want to’ item of the ORIC: 

Change commitment questionnaire indicates the highest level of change 

commitment.  In this study 81% of participants from Hospital B indicated ‘people 

want to implement the change’ while 65% of participants from Hospital A indicated 

this change commitment.  It is possible that team members have vested interest as 

they want what is best for the preterm infants and their families.  The reasons for 

the change commitment might be very different for each participant (Weiner, 2009).  

Participants’ motivation might be driven by health-related factors such as: better 

feeding, weight gain, decreased infection rates, reaching developmental milestones 

or cost-related factors such as: shorter length of hospital stay and increased 

discharge rates.   

The degree of motivation can also be based on previous experience (Benzer et al., 

2017).  It was clear that there was a difference between the motivation of the two 

hospitals with Hospital B participants being more motivated than Hospital A 

participants.  A possible reason for this difference can be the percentage of 

participants who had training on developmental care on an undergraduate level 

(Table 1), as motivation can be influenced by a person’s capacity (Benzer et al., 

2017).  More participants from Hospital B had training on neurodevelopmental 

supportive care which probably contributes to their understanding of the need for a 

change in practice.  The reasons for the motivation are, however, not as important 

as the level of the motivation (Shea et al., 2014).        
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Change efficacy refers to the belief in the collective abilities of the organisation to 

bring about change (Weiner, Amick, et al., 2008).  Between 52% and 69% of 

participants from both hospitals believed in the organisation’s ability to implement 

change (Figure 2).  Factors affecting change efficacy include task knowledge, 

resource availability and situational factors (Weiner, 2009; Shea et al., 2014).  

Decreased adherence to the NDSC approach in the NICU does not necessarily 

indicate lack of knowledge (Burke & Hutchins, 2007), but this potentially links to the 

limited NDSC training MDT members had on an undergraduate and postgraduate 

level (Table 1).  Similarly to change commitment, the difference between the two 

hospitals on the change efficacy, can also be due to Hospital B participants who 

had more training on NDSC on an undergraduate level.  According to Benzer 

(2017), a person cannot drive change if he/she does not have sufficient skill or 

knowledge.  It is further possible participants who felt the organisation was not ready 

for change, considered some of the known implementation barriers such as 

resource availability (Weiner, 2009).   

Human and financial resources can influence change and can be seen as barriers 

(Benzer et al., 2017).  Typical barriers in the implementation of a programme include 

shortages of staff and resources (Weiner, 2009; Chan et al., 2017) but NDSC does 

not necessarily have to be resource intensive (staff or equipment).  

Neurodevelopmental supportive care can be achieved if each team member is 

aware of his/her behaviour related to the preterm infant as well as the effect the 

environment has on the development of preterm infants.  In fact, practices such as 

Kangaroo Mother Care (KMC), one component of NDSC, was developed in 

Columbia, a resource-poor country (Whitelaw & Sleath, 1985; Campbell‐Yeo et al., 

2017).  Similarly, the promotion of breastfeeding, another component of NDSC, will 

also be an advantage in a resource-poor country where parents often cannot afford 

formula milk (Ball & Wright, 1999).  Regarding staff resources, the inclusion of 

parents in the care of their infants (family-centred care) can potentially decrease 

nurses stress by relieving them of the additional day-to-day care responsibilities 

(Fowlie & McHaffie, 2004; Ramezani, Shirazi, Sarvestani, & Moattari, 2014).  

Parents can take on part of this caring responsibility which does not only support 

the nurses but also empower parents (Gooding et al., 2011; Maastrup, Weis, 

Engsig, Johannsen, & Zoffmann, 2018).  Management of the NICU environment 
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related to excessive light and noise, similarly does not have to be resource 

intensive.  Simple adjustments can be made in the NICU, to limit noise and light by 

simple techniques such as: using daylight instead of fluorescent lights, partially 

covering incubators, covering infants’ ears and positioning infants away from light 

and noise (Lubbe, 2009; Fortes-Garrido et al., 2014; Rodríguez & Pattini, 2016).  

Prior to the implementation of an intervention it will be important to consider these 

typical barriers which can impact on successful implementation and ultimately on 

change.      

Situational factors that can affect change efficacy include aspects such as time 

needed to implement the change and the support provided by the organisation’s 

political environment (Weiner, 2009).  The only change efficacy item which less than 

60% of participants from Hospital B agreed on, related to the management of politics 

of implementing the change (Figure 2).  It seems these participants were concerned 

about the politics of their organisation and how this could potentially affect change.   

Readiness for change is multi-levelled.  In this study it was not only the individual 

who needed to be considered but also the team, the department and the 

organisation (Weiner, 2009; Shea et al., 2014).  If an individual feels unsupported 

in the change process, it can affect individual and organisational readiness for 

change (Vakola, 2013).  It will be essential to get the necessary buy-in from 

management (departments and organisation) in the implementation process to 

create a supportive political environment as this can increase staff’s motivation 

(Meyers, Durlak, et al., 2012; Scaccia et al., 2015).  The psychological and 

behavioural readiness of the individual will impact on the organisational readiness 

for change (Weiner, Amick, et al., 2008).   Management should understand and 

agree with the need for the change, be convinced the intervention will benefit the 

organisation and be involved in the implementation of the intervention (Meyers, 

Durlak, et al., 2012).   

Although the change commitment agreement and change efficacy agreement were 

more than 50% for both Hospital A and Hospital B, the participants who were not 

ready for change due to decreased motivation or perceived lack of capability, cannot 

be ignored.  Readiness should be seen as a degree of readiness rather than a 

category of ready versus not ready (Flaspohler, Meehan, Maras, & Keller, 2012; 
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Scaccia et al., 2015).  It might be necessary to recognise stress and support 

employees through the change process as this can impact on the successful 

implementation of the training programme (McCrae, Scannapieco, Leake, Potter, & 

Menefee, 2014).  Aspects such as open communication, clear goals and including 

staff in the decision-making process, can all contribute to increased motivation of 

the individuals to embrace the suggested change (Teo, Pick, Newton, Yeung, & 

Chang, 2013; McCrae et al., 2014).   

Support strategies such as training and technical assistance can further be used to 

increase knowledge, build individual capacity and increase organisational readiness 

(Wandersman, Chien, & Katz, 2012; Scaccia et al., 2015).  The training should 

include aspects such as theory, ethics and skill-based competencies which should 

facilitate proper application of the intervention (Meyers, Durlak, et al., 2012).  

Technical assistance can be provided by champions who would drive the change 

process.  A champion is described as an individual who uses their connections, 

expertise and social influence to support an intervention (Scaccia et al., 2015).  It 

will be important to identify champions in the implementation process to ensure 

successful implementation of a NDSC training programme in the two public sector 

NICUs.  When organisational readiness is high, members are more likely to initiate 

change, put greater effort in and exhibit greater persistence when there are 

obstacles. This overall results in more effective implementation of the proposed 

change (Weiner, 2009). 

The main limitation of this study was the relatively small sample size as only 49 from 

a possible 255 participants (19%) from both hospitals completed the ORIC 

questionnaire.  Completion of the questionnaire was voluntary.  It is, however, 

possible that participants who agreed to complete the questionnaire, have a better 

understanding of the need for change in their NICU and the importance of the 

suggested intervention, namely the implementation of a multidisciplinary training 

programme on neurodevelopmental supportive care.    
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CONCLUSION  

Organisational readiness for change is an important part of the implementation 

process and ultimately affects successful implementation of an intervention. Both 

change commitment and change efficacy are needed for organisational readiness 

for change.  In this study both hospitals’ change commitment agreement was 

between 57% and 85% on all items.  Change efficacy agreement for Hospital A was 

52% and above on all items and 69% and above for Hospital B.  The only aspect 

which was highlighted as a potential concern for Hospital B was the management 

of politics of implementing the change.  Readiness for change can be strengthened 

through joint implementation goals, provision of resources to support the 

implementation process, building individual capacity, increasing knowledge and 

supporting open communication between concerned individuals. 
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6.5 THE PRE-INNOVATION SESSION 

Obtaining the buy-in from stakeholders and staff can facilitate the implementation 

of an intervention (Burke et al., 2012; Powell et al., 2015; Kirchner et al., 2020).  In 

this study the critical stakeholders referred to the NICU managers and the various 

MDT heads of departments of the two public sector hospitals.  As mentioned in the 

methodology chapter, the PhD protocol was sent to all stakeholders for their 

approval prior to the start of the study.  As they were aware of the details, most of 

the stakeholders supported this implementation study and agreed for their staff to 

participate in the different phases and steps including the training programme.  It 

was therefore not necessary to present the pre-innovation session to all 

stakeholders.  The pre-innovation session was mainly presented to the nursing 

matrons and heads of the NICUs at both research sites to get their necessary buy-

in.  This was possibly due to the fact that the developmental care approach was not 

yet standard practice in South African NICUs and the heads of departments did not 

have sufficient knowledge of what exactly this approach or the training entailed or 

how it would impact on their staff and departments (Lubbe, 2009; Rheeder et al., 

2017; Butler, 2018).  The nursing staff and doctors form a vital part of the MDT in 

the NICU and it was therefore crucial to gain the necessary support from their 

managers, for the staff to attend the training programme  

A one-hour pre-innovation session was developed by the researcher and presented 

to the stakeholders in meeting rooms at the two hospitals.  The pre-innovation 

session was in the format of a PowerPoint presentation and included information on 

the following:  

• The intrauterine environment versus the NICU environment;  

• The risks and long-term developmental complications related to prematurity 

and the NICU environment;   

• NDSC and the benefits of this approach for preterm infants and their families; 

• Information on implementation research;  

• The methodology of the PhD study including an outline of the different 

phases of the study; 

• Information on the MDT’s training needs and readiness for change; 
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• The importance of an MDT approach when providing developmental care in 

the NICU;   

• The continuing professional development (CPD) benefits for the organisation 

and staff, in attending the training programme;  

• Details of the training programme and the different topics to be included; and 

• Details on the various dates and times the training programme would be 

presented. 

Following the pre-innovation session, the required buy-in from the unit managers 

and heads of departments was obtained in the form verbal consent.  The researcher 

was able to make the necessary arrangements with the different disciplines of the 

MDT, at both hospitals, for the implementation of the NDSC training programme. 

6.6 SUMMARY  

The pre-implementation survey confirmed the operationalisation of NDSC was not 

optimal in the two, public sector NICUs.  Risk-practice, related to items on all nine 

NDSC categories, was identified.  The results of this step supported the results of 

the first step of the implementation process (Objective 1.1) and thereby confirmed 

the need for the implementation of a training programme on developmental care for 

the MDT, who provided services to preterm infants in the NICU.  The proposed 

training programme needs to include information on all nine NDSC categories.    

The next step in the implementation process was to assess the readiness of the 

MDT for change.  By determining the readiness of the individuals as well as the 

organisation, prior to the implementation of such a programme, can contribute to 

successful implementation.  The results of the readiness assessment highlighted 

the readiness of the MDT, at both hospitals, for implementation of the training 

programme.  Both hospitals presented with more than 50% agreement on change 

commitment and change efficacy indicating the MDT was motivated to change and 

they believed in the collective abilities of the organisation, to bring about change. 

In the intervention fit assessment, the content of the training programme was 

compared to the identified training needs of the MDT.  It was determined the Little 

Steps® Introduction on NDSC training programme would address all nine NDSC 

categories and would therefore meet the training needs of the MDT.   
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The pre-innovation session was further developed to ensure buy-in from all critical 

stakeholders, namely the heads of department and the NICU managers.  The 

programme was presented mainly to the nursing staff and the doctors, at both 

hospitals.  The pre-innovation session provided the stakeholders with the necessary 

information to justify the need for training on developmental care and for the 

stakeholders to support the study.  This enabled the researcher to continue with the 

implementation of the multidisciplinary NDSC training programme at both public 

sector hospitals.  The next chapter will focus on Phase 2 of the study: Preparation 

for Implementation.   
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  PREPARATION FOR IMPLEMENTATION 

7.1 INTRODUCTION 

In this chapter Phase 2 of the study is presented which focuses on creating a 

structure for implementation of the neurodevelopmental supportive care (NDSC) 

training programme for the multidisciplinary team (MDT) and preparing for 

implementation.  This phase consists of one step: the development of the 

implementation plan (Figure 1.1).      

7.2 DEVELOPMENT OF AN IMPLEMENTATION PLAN 

Prior to the implementation of the MDT NDSC training programme, it was necessary 

to prepare for implementation of the training programme by developing an 

implementation plan.  As discussed in the methodology chapter, the implementation 

plan should include the specific implementation tasks, identify the team members 

responsible for these tasks, determine the timeline associated with these tasks as 

well as identify the expected outcome for each task.  The Essential Newborn Care 

Course planning documents were used as a guide in this PhD study (WHO, 2010).  

Majority of the planning tasks were allocated to the researcher and included duties 

such as preparing the course material, purchasing the necessary supplies, 

stationery and refreshments and printing the training manuals, attendance registers 

and continuing professional development (CPD) certificates.  The champions at 

both hospitals assisted with tasks such as arranging suitable dates and times, 

booking the training venues and organising a projector for the PowerPoint 

presentations.  Table 7.1 below outlines the plan for the implementation of the 

NDSC training programme at the two public hospitals.   
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Table 7.1: Neurodevelopmental Supportive Care (NDSC) training programme: Implementation plan 

NO TASK PERSON 
RESPONSIBLE 

TIMELINE EXPECTED OUTCOME 

1 Review the Little Steps® training 
material and update if necessary 

Researcher January & February 
2019 

Researcher was familiar with the training material and recent, 
relevant literature was included to support the content of the 
course. 

2 Accreditation of the training 
programme 

Researcher January 2019 The course was accredited by the South African Medical 
Association (SAMA). Seven continuing professional 
development (CPD) points were allocated to participants who 
attended the full-day training programme. 

3 Arrange training for the trainer Little Steps® master 
trainers 

February 2019 The researcher met with the Little Steps master trainers to 
ensure the Little Steps® training programme was presented 
according to their guidelines and specifications. 

4 Print training manuals Researcher March 2019 Training manuals were provided to all participants.  These 
provided additional information and supported the training 
process. 

5 Decide on the time table for the 
training programme 

Researcher March 2019 The time table was presented on the first page of the training 
manual.  

6 Obtain a training kit Researcher N/A The researcher had a training kit which was used for the 
practical sessions during the training.  The kit consisted of 
preterm infant size dolls, positioning equipment, swaddle 
blankets, Kangaroo Mother Care (KMC) wraps, preterm 
pacifiers and nappies. 

7 Arrange training dates and times Researcher liaised 
with the champions 
and heads of 
departments 

March 2019 The various heads of departments agreed to specific dates 
and times for staff to attend the training programme. 

8 Send invitation emails to all MDT 
members including reminder 
emails the day before the training 

Researcher March 2019 All MDT members of the two NICUs were invited to attend 
the training programme. 

9 Book venues for the training Champions March 2019 Training venues were booked at both hospitals by the 
champions. 
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Table 7.1: Neurodevelopmental Supportive Care Training Programme: Implementation Plan (continue) 

NO TASK PERSON 
RESPONSIBLE 

TIMELINE EXPECTED OUTCOME 

10 Develop a quiz on 
neurodevelopmental supportive 
care  

Researcher April 2019 The quiz was used as a warm-up activity at the start of the 
training programme. 

11 Develop and print attendance 
registers 

Researcher April 2019 Attendance registers were important to determine how many 
participants from the different disciplines attended the training 
programme.  These were also used to print CPD certificates 
for the participants. 

12 Obtain the necessary supplies 
and stationery 

Researcher April 2019 The researcher bought pens and stickers to use as name 
tags. 

13 Buy refreshments (snacks and 
drinks) 

Researcher April 2019 Snacks and drinks were provided during the training. 
Participants were responsible for their own lunch due to 
financial constraints. 

14 Arrange projector for PowerPoint 
presentations 

Researcher or 
champions 

May 2019 The researcher used the hospitals’ projectors or borrowed a 
projector from the Occupational Therapy Department, 
University of the Witwatersrand. 

15 Send reminder emails to all 
participants  

Researcher One day prior to 
each training session 

The researcher was able to confirm attendance and 
participant numbers.  

16 Print continuing professional 
development (CPD) certificates  

Researcher This was done 
following attendance 
of the training 
programme  

CPD certificates were delivered or sent to all participants. 

17 Prepare course evaluation forms Researcher This was done 
following attendance 
of the training 
programme 

The course evaluation forms were emailed to participants to 
complete.  



150 
 

7.3 SUMMARY 

In this chapter the development of the implementation plan was presented.  The 

implementation plan entailed the listing of specific implementation tasks and the 

relevant timelines.  The plan further indicated the person responsible for the various 

tasks and what the outcome of each task was.  In the next two chapters, Phase 3 of 

the study will be presented which entails the implementation of the NDSC training 

programme as well as identifying facilitators and barriers in the implementation 

process.  
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 IMPLEMENTATION OF THE INTERVENTION 

8.1 INTRODUCTION 

This chapter describes the actual implementation of the multidisciplinary 

neurodevelopmental supportive care training programme (Objective 3.1) (Figure 

1.1).  The implementation plan is outlined in Paragraph 7.2.    

8.2 IMPLEMENTATION OF THE TRAINING PROGRAMME 

A major criticism of implementation studies, is the poor reporting of the details of the 

intervention (Glasziou et al., 2008; Hoffmann et al., 2014). Phillips and colleagues 

(2016) developed the guideline for reporting evidence-based practice educational 

interventions and teaching (GREET) to assist researchers with the reporting of 

evidence-based practice (EBP) educational interventions.  The GREET was used in 

this study to report the implementation of the intervention and in Table 8.1 an extract 

of the GREET is provided.  Further details of the GREET are included in Appendix 

M.   

The one-day Little Steps® Introduction to NDSC training programme, which was 

implemented in this study, is a training programme based on the best available 

evidence on the care preterm infants’ needs while they are in the NICU as discussed 

in Chapter 2 the literature review. 
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Table 8.1: The Guideline for Reporting Evidence-based Practice Educational 
Interventions and Teaching (GREET) checklist 

INTERVENTION  

Little Steps® Introduction to neurodevelopmental supportive care (NDSC) training programme  

WHY? - this educational process 

1. Intervention:  

An existing one-day Little Steps® Introduction to NDSC training programme, was adapted and 

presented to the multidisciplinary team (MDT), who provide services to preterm infants and their 

families, in two public sector NICUs. The course fit the training needs of the MDT as identified 

from Phase 1 of the implementation study.  The course includes information on all NDSC 

categories but is brief enough to fit the workload and schedules of the MDT.    

2. Theory:  

This course is based on Als’ Synactive Theory (Als, 1986) and the developmental care approach 

(Symington & Pinelli, 2006). 

3. Evidence-based practice content:  

The content of this course is based on the best evidence-based practice for preterm infants and 

their families in the NICU.  Information on nine essential components of the NDSC approach, 

based on an integrative literature review, are included in the course (Lubbe et al., 2012). 

WHAT? 

4. Materials:  

Little Steps® One-Day Introduction on NDSC training programme focusing on: the NICU, Fetal 

Development, Neurosocial Development, Disorganised Infant, Introduction to the management of 

the preterm infant and the role of the MDT in the NICU.  PowerPoint presentations and manuals 

were provided.  

More information on the course can be obtained from the Little Steps® website: 

http://www.littlesteps.co.za 

8.2.1 Results and discussion 

The course was presented on site for both hospitals making it easier for the MDT to 

attend the training.  Fit for purpose training venues were used for most of the 

sessions apart from the training for Hospital A’s nurses which was conducted in the 

NICU at the nursing station due to limited staff available to cover clinical work (as 

requested by the nurse in charge).   

http://www.littlesteps.co.za/
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A total of 272 participants attended the multidisciplinary training programme on 

NDSC, 142 participants from Hospital A and 130 participants from Hospital B.   

Table 8.2 provides details on the number of participants from the different disciplines 

who attended the training.  These participants included four heads of departments 

or unit managers who also participated in the training programme (two from Hospital 

A and three from Hospital B).  The doctors and the nurses from both hospitals 

attended the 2-2½-hour training sessions while the allied health professionals 

attended the full-day training.  It is important to note that of the 63 Hospital A nurses 

who attended the training, only 24 attended the full 2-2½-hour training programme.  

For these nurses the training was split into five 30-minute sessions.  It is further 

important to note that although 18 physiotherapists from Hospital A attended the 

training, not all of these physiotherapists provide services in the NICU at the same 

time.  The physiotherapists rotate every 3 months to gain experience in different 

practice areas or specialities.  This does, however, mean if new physiotherapists 

rotate to the NICU, they already received the training on NDSC.      

Table 8.2: Participants who attended the neurodevelopmental supportive 
care (NDSC) training programme 

PROFESSION TOTAL 
n (%)  

HOSPITAL A 
n (%) 

HOSPITAL B 
n (%) 

Doctors 80 (31.37%) 28 (22.40%) 52 (40.00%) 

Nurses (all categories) 124 (48.63%) 63 (50.40%) 61 (46.92%) 

Physiotherapists 22 (8.63%) 18 (14.40%) 4 (3.08%) 

Dietitians 12 (4.71%) 6 (4.80%) 6 (4.62%) 

Speech therapists/Audiologists 8 (3.14%) 4 (3.20%) 4 (3.08%) 

Occupational therapists 9 (3.53%) 6 (4.80%) 3 (2.31%) 

TOTAL 255 (100%) 125 (100%) 130 (100%) 

As NDSC is a multidisciplinary approach, participants of the different disciplines 

were invited to attend the training together.  This was, however, not always possible 

due to discipline specific work schedules and staff shortages.  The nurses and 

doctors, at both hospitals attended the training in separate groups, per their 

profession, while the rest of the allied health professionals, at both hospitals, 

attended the training in mixed groups. 
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All training sessions were presented face-to-face by the researcher which ensured 

consistency of the delivery method and content of the course.  The format of the 

training was PowerPoint lectures which included the following topics:  Fetal 

development and the NICU, neurosocial development, the disorganised infant, 

developmentally supportive management and skin-to-skin care (refer to Appendix 

M for more details on the objectives of the course).  The training further included 

educational strategies such as quizzes, discussion groups, demonstrations, videos 

as well as practical sessions to practice new skills.  Participants received a training 

manual which contained the course objectives and the most important course 

information.  

The one-day training programme was deemed the most appropriate for the public 

sector hospitals.  It was, again due to workload and staff shortages, not possible for 

all multidisciplinary teams to attend a full-day training.  The training programme was 

adapted and a condensed training programme was presented for those who were 

unable to attend the full day.  Details on the different training schedules and which 

disciplines attended these are provided in Appendix M.     

As an incentive, continuing professional development (CPD) points were offered to 

participants who attended the training and CPD certificates were provided following 

the training.  This may have motivated participation in the training programme.    

8.3 SUMMARY 

In this chapter the implementation of the intervention was reported by using the 

guideline for reporting evidence-based practice educational interventions and 

teaching (GREET).  This provided the reader with a clear picture of what, where, 

how and by whom the training programme was implemented.  More detail on the 

implementation of the training intervention is provided in Appendix M.  The next two 

chapters will focus on the evaluation of the implementation process.  Chapter 9 will 

present the facilitators and barriers which impacted on the implementation process 

while Chapter 10 will present the effect of the implementation of the NDSC training 

programme.  
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  IMPLEMENTATION PROCESS EVALUATION 

9.1 INTRODUCTION 

This chapter describes Objective 3.2 of Phase 3 of this study which aimed to identify 

the facilitators and barriers in the implementation process (Figure 1.1).  In 

implementation studies it is just as important to analyse the implementation process 

as it is to implement the intervention.  By investigating contextual factors in the 

implementation process, it is possible to identify specific facilitators and barriers 

which supported or prevented the successful implementation of the intervention.  

The results of Objective 3.2 are presented in the form of two manuscripts 

(Paragraph 9.2 and 9.3). 

9.2 MANUSCRIPT 3: PERCEIVED FACILITATORS AND BARRIERS IN 
THE IMPLEMENTATION OF A NEURODEVELOPMENTAL 
SUPPORTIVE CARE TRAINING PROGRAMME IN THE SOUTH 
AFRICAN PUBLIC SECTOR HOSPITALS: A FOCUS GROUP 
STUDY  

The first manuscript focuses on facilitators and barriers related to the 

neurodevelopmental supportive care (NDSC) training programme itself.  This 

manuscript has been prepared for submission to the Implementation Science 

Journal.  The format of the manuscript is according to the journal’s author guidelines. 
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TITLE 

Perceived facilitators and barriers in the implementation of a neurodevelopmental 
supportive care training programme in the South African public sector hospitals: A 
focus group study  

AUTHORS 

Lizelle Jacobs, Daleen Casteleijn, Welma Lubbe 

ABSTRACT 

Background: Neurodevelopmental supportive care is the best evidence-based 

approach when caring for preterm infants in the neonatal intensive care unit.  This 

multidisciplinary approach is not currently the standard of care in all private and 

public healthcare NICUs in South Africa.  A one-day neurodevelopmental supportive 

care training programme was implemented as part of a larger implementation study 

at two public sector hospitals in Gauteng, South Africa.  An important part of the 

implementation of any intervention is to evaluate the process of implementation.  

The purpose of this study was to identify facilitators and barriers which impacted on 

the successful implementation of the training intervention. 

Methods: All multidisciplinary team members who attended the training programme 

were invited to participate in the study.  Eight focus groups were conducted and fifty 

staff, across the two hospitals, participated.  The different disciplines were 

represented in the groups.  Data were analysed using the Framework Method. 

Results: Six main themes, related to facilitators and barriers, were identified: 

general feelings on the neurodevelopmental supportive care training; duration and 

time of training; content of the training; training methods; training environment; and 

training participants. Facilitators included aspects such as: availability of different 

training options (2 ½ hour or full-day), on-site training, the inclusion of all disciplines 

in the training, simple and practical information, inclusion of practical sessions, the 

use of a reflective tool to evaluate an increase in knowledge (quiz) and the use of a 

training manual.   Barriers included: not all staff attended the training impacting on 

team morale, a lack of mixed discipline groups, frequent rotation of staff, one-off 

short training sessions, more advanced training required for experienced staff, 
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limited access to additional information on neurodevelopmental supportive care, no 

real-world practice in the neonatal intensive care unit environment and a lack of 

support from some senior staff and managers. 

Conclusions: Various contextual factors, impacting on the successful 

implementation of the neurodevelopmental supportive care training programme in 

the public healthcare sector, have been identified.  The implementation of any 

intervention is a lengthy process but the training programme was experienced as 

beneficial and a good starting point for further training initiatives. 

Key words: neurodevelopmental supportive care, training, facilitators, barriers, 

contextual factors, neonatal intensive care unit  

INTRODUCTION 

Neurodevelopmental supportive care (NDSC) has been identified as the best 

evidence-based approach to use when caring for preterm infants in the neonatal 

intensive care unit (NICU) (Legendre et al., 2011; Barbosa, 2013; Sturdivant, 2013; 

Altimier & Phillips, 2016).  It is described as a multidisciplinary team (MDT) approach 

where team members recognise and respect each other, take collective 

responsibility for the care of infants and their families and demonstrate good 

communication and sharing of knowledge (Lubbe et al., 2012; Barbosa, 2013).  For 

NDSC to be successfully implemented, training of all healthcare professionals, who 

provide services in the NICU, is essential (Als, 2008; Lubbe, 2009; Barbosa, 2013).  

Nationally and internationally, a lack of training has been identified as one of the 

reasons for poor implementation of NDSC in the NICU (Lubbe, 2009; Post & Maree, 

2009; Galarza-Winton et al., 2013; Zhang et al., 2014; Rheeder et al., 2017).      

There are a few well recognised training programmes internationally but training on 

NDSC is not freely available in South Africa.  This is possibly one of the reasons 

why developmental care is not currently the standard of care in all private and public 

healthcare NICUs in South Africa (Lubbe, 2009; Rheeder et al., 2017).  It further 

does not necessarily form part of the medical, nursing and allied health professional 

curriculums on either an undergraduate- or postgraduate level in South Africa 

(Breier, Wildschut, & Mgqolozana, 2015; Butler, 2018).  The only NDSC training 

programmes, currently available in South Africa, are the Little Steps® training 
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programmes presented by the North-West University as an accredited short learning 

programme.  The content of the courses is based on the nine NDSC categories of 

developmental care, as determined in an integrative literature review (Lubbe et al., 

2012).  The one-day Little Steps® Introduction to NDSC training programme was 

implemented as part of a larger implementation study at two academic, public sector 

hospitals in Gauteng, South Africa.  The training programme included both 

theoretical and practical aspects.  More details on the Little Steps® training 

programme and how it was implemented are presented in Additional File 1: The 

Guideline for Reporting Evidence-based Practice Educational Interventions and 

Teaching (GREET) checklist (Appendix M in this thesis). 

When implementing training programmes, specifically in the South African public 

healthcare sector, it is necessary to identify potential contextual factors, also 

referred to as facilitators and barriers, which can affect the success of an 

intervention.  The public healthcare sector in South Africa is a complex and busy 

environment that caters for approximately 80% of the population (African Institute of 

Health & Leadership Development, 2015), often with insufficient staff, time and 

equipment (Manyisa & van Aswegen, 2017; Maphumulo & Bhengu, 2019).  Service 

delivery in public sector NICUs is severely affected by these constraints and by 

identifying facilitators and barriers it can ultimately support or prevent a change in 

practice in the NICU (Wensing et al., 2011; Flottorp et al., 2013; Geerligs et al., 

2018).   

Facilitators and barriers can be divided into three categories: system, staff and 

intervention factors.  System factors include aspects such as resources, staff 

turnover, communication processes and organisation level support, while staff 

factors are aspects such as staff commitment, awareness, knowledge, ability, skill 

and confidence.  Intervention factors relate to the complexity, flexibility and 

acceptability of the intervention and the fit between the intervention and the system 

(Burke et al., 2012; Geerligs et al., 2018; Nilsen & Bernhardsson, 2019).  

An important part of the implementation of any intervention is to evaluate the 

process of implementation.  As a result, this paper aimed to identify facilitators and 

barriers which impacted on the successful implementation of the one-day Little 

Steps® NDSC training programme in two public sector NICUs in Gauteng, South 
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Africa.  Understanding the impact of these contextual factors on the implementation 

process can guide future training intervention initiatives in the public healthcare 

sector.      

METHODOLOGY 

The design of the larger study was a multiphase implementation study guided by 

the Quality Implementation Framework (QIF) (Meyers, Durlak, et al., 2012).  The 

NDSC training intervention was offered to all MDT members at the two hospitals.  

Focus groups were conducted approximately six months after the implementation 

of the training intervention to determine the MDT’s perception of the one-day NDSC 

introductory course as well as to identify implementation facilitators and barriers.  

Purposive sampling was used as all staff who attended the training programme on 

NDSC, and who, at the time, provided services to preterm infants in the NICU, were 

invited to participate.  In this study the MDT, who attended the training, consisted 

of: 124 nurses, 80 doctors, 22 physiotherapists, 12 dietitians, 9 occupational 

therapists and 8 speech therapists/audiologists.   

The researcher used brief questions pertaining to the NDSC training programme.  

Additional prompt questions were used when necessary (Table 1).  Data were 

gathered until saturation was achieved (eight focus groups).  Most of the groups 

consisted of a combination of the different disciplines and between four and 10 

participants.  Audio recordings were transcribed and the Framework Method of Gale 

et al. (2013) was used to analyse the data.  A predetermined list of codes on 

implementation facilitators and barriers, as derived from the literature, were used to 

code the transcripts line-by-line.  Open coding was also used to ensure important 

information was not missed.  A second reviewer independently confirmed the codes 

and after a consensus discussion between the first author and the reviewer, an 

analytical framework was developed which included the final codes and categories 

(Additional file 1 - Appendix J in this thesis).  MAXQDA 2019 (VERBI Software, 

2018) was used to apply the analytical framework and the data were summarised 

by category.  The researcher identified themes and subthemes supported by 

illustrative quotes which were classified as facilitators and/or barriers. 



160 
 

Ethical permission (M160120) to conduct the study was obtained and participants 

provided written consent for their participation in the study and for conversations to 

be recorded.     

Table 1: Focus group questions and prompts 

Training 
questions 

So, let’s start by talking about the training…. 

What were the highlights of the training for you?  

What were lowlights of the training? 

Prompt 
questions 

Enjoyable/useful/interesting aspects or NOT 

Duration of the training 

Complexity of the information 

Lectures versus practical sessions 

Recommendations 

RESULTS 

A total of 50 MDT members participated in the focus groups: 27 (54%) participants 

from Hospital A and 23 (46%) participants from Hospital B.  All disciplines who 

attended the NDSC training were represented in the focus groups: 10 (20%) nurses, 

nine (18%) doctors, nine (18%) physiotherapists, eight (16%) dietitians, eight (16%) 

speech therapists/audiologists and six (12%) occupational therapists.      

The results are presented according to the six identified themes: general feelings 

on the NDSC training; duration and time of training; content of the training; training 

methods; training environment; and training participants. The themes, subthemes 

and corresponding participant quotes are presented in Additional File 1.   

General feelings on the neurodevelopmental supportive care training  

The NDSC training programme in itself was experienced as a facilitator.  The overall 

feeling was positive and participants enjoyed the training.  The MDT described the 

training as: useful, interesting, enjoyable, applicable, informative, valuable, helping 

them with their thinking and reasoning, and easy to understand.   

I absolutely enjoyed it, so much… it was so useful, … the information     

 (FG 1). 
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I think the training was good. I personally enjoyed it; it made me think of things 

differently when I went back into the unit (FG 8).  

Participants described it as an eye-opener, even though some members of the MDT 

have been working in the NICU, or with preterm infants, for many years.  The training 

created a general awareness of not only the NICU environment, but also of the 

participants’ own behaviour in the NICU environment and the impact of this on the 

preterm infants. 

There were just so many things that I wasn't aware of, like, how the infant 

experiences the world …. and of how the infant can be stressed by you 

simply, like, putting down a file or simple things like that (FG 1). 

Although some participants had training on NDSC on an undergraduate or 

postgraduate level, they still felt it was a good reminder as they often become 

complacent and are not always aware of their own behaviour in the NICU.  

A lot of the things that we covered, from my perspective, we covered in 

undergrad. So, it was a great refresher course and it was very thorough      

(FG 3). 

It was not always possible, due to work pressure, for all team members of a specific 

discipline, to attend the training.  The team members who attended the training, 

however, took it upon themselves to relate the information to the rest of their teams.  

Participants felt everyone, providing services to preterm infants, should be aware of 

the NDSC principles.  This further included the training of students or new staff in 

some of the departments.  

We are, also trying to do training when new staff are coming in and making 

them more aware of developmental care and all of that (FG 2).  

The one-off training, especially the 2-hour sessions, was experienced as a barrier.  

Participants felt it was not sufficient for every team member to remember all the 

necessary detail of developmental care and some therefore found it difficult to apply 

in their day-to-day practice.  It was felt continuous training would be better to 

facilitate a change in practice.  Participants who attended the full-day training, had 

more time to practice the practical aspects of developmental care. 



162 
 

It lasted for about a week or two because then I couldn't remember some of 

the small things that you told us … So, I think it should be on-going, so that 

we make it part of our practice.  Because it was just a one-off and then I think 

it was lost in translation (FG 8). 

Duration and time of the training 

Various times and dates, for the NDSC training, was made available to the teams 

at both hospitals.  The researcher was flexible and presented the training when it 

suited the MDT’s schedules.  The duration of the training, was identified as either a 

facilitator or a barrier.  Some participants felt the one-day training was sufficient and 

would allow more NICU staff to attend the training.  Participants who attended the 

one-day training, believed the full-day provided more time for consolidation and an 

opportunity for practical sessions. 

I found the one-day course, like basic knowledge, fantastic (FG 3). 

More experienced staff, who were familiar with preterm infants and the environment, 

were further able to link the information of the one-day training with their clinical 

experience.  This potentially made it easier to grasp some of the new concepts.  

We could almost understand, so that one day, for me, was ok.  I managed to 

do everything you were saying, I could just ... take it in but it is because I 

have that experience of being up there (in the NICU), all the time (FG 2).   

The 2-hour training sessions were also seen as either a facilitator or a barrier as 

participants experienced mixed feelings.  Some participants who attended the 2-

hour sessions, felt they needed more time.  Others felt they would not be able to 

attend full-day training due to the busy, often understaffed, public healthcare sector 

environment and that the 2-hour sessions were ideal.   

I don't think the full-day training is going to work for us (FG 8). 

The one hospital’s nurses attended five, 30-minutes training sessions adding up to 

2½-hours of training.  Team members felt these in-service sessions were too short 

and were seen as a barrier.  Some of the disciplines were further of the opinion the 
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nurses should have more extensive training as they spend the most time with the 

preterm infants in the NICU.  

I don’t think what you’re trying to teach us, … we can't really retain it as well 

as having the full-day where you know you are going to focus on what's being 

discussed and not have little bit here, little bit there and trying to bring it 

together.  I think it's very difficult (FG 7). 

One of the participants highlighted the benefits of having different duration courses 

to suit individual needs which can be a facilitator. 

But I think also the fact that you've got the options. You've got a full one-day 

training session and you've got a shortened version for those that don't have 

the time. So, I think that is nice (FG 5). 

Another facilitator identified was allocated time for continuing professional 

development.  Some departments already have a set time for training which can be 

utilised in future.  

If it's an afternoon, you can actually make it a departmental thing because we 

already have afternoons set aside for CPD (continuing professional 

development) (FG 7). 

Content of the training 

The content of the one-day training was experienced as a facilitator.  Participants 

mentioned the sheer volume of information presented in the one-day but 

nonetheless, experienced it as positive.  They reported that the most important 

information was included and were presented in sufficient detail.  The information 

was simple enough to understand and team members could easily relate the 

information to other staff members or parents.   

I must say the amount of the knowledge, that you, in that one day, that we 

gained, just from that one day, was phenomenal. (FG 1) 

Participants who attended the two-hour training sessions voiced mixed feelings on 

the depth of information.  Some felt it was a barrier as too much information was 

presented.   One of the allied health professionals, however, attended the 2-hour 
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training session with the doctors and felt that the content was sufficient and that she 

was not at a disadvantage for not attending the full day.  It was, however, mentioned 

it would have been better to rather spread the sessions over a day, with regular 

breaks. 

It was too much. I think if we can do like session one, then take a break, then 

chapter two and then take a break (FG 6). 

… despite it being a condensed training, I still felt like the information, when 

the other team members presented to the rest of the group, I felt I got the 

same type of information, and if certain aspects weren’t in-depth, it was still 

provided in the manual which supplemented that. So, I didn't feel like I was 

at a disadvantage because I didn't attend the full training (FG 2). 

For me I would not say it was actually a bit too much. I would say just that, 

we did so many things at once, I think maybe if we, like the other participant 

said, maybe in a day, we have many chapters and then we separate maybe 

the hours (FG 6). 

Participants felt the information provided in the NDSC training was a facilitator and 

essential for healthcare professionals working in the NICU or with preterm infants. 

They mentioned undergraduate students should receive the necessary information 

on developmental care before they are expected to work in the NICU environment.  

Participants were further of the opinion the training should form part of an induction 

programme especially for junior staff such as the doctors or community service 

therapists, who rotate on a regular basis.  The constant rotation of staff can be a 

barrier in the implementation process if not addressed.     

It must be like a rule, a part of orientation. When you start working at this 

hospital, maybe part of orientation, where you have to do the test and you 

have to do this course, to be able to work at this hospital (FG 4).   

For participants who received training on NDSC on an undergraduate level, the 

content of the one-day training can be a barrier as they felt they might need more 

in-depth, follow-up training. 
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I would have just preferred maybe more, hmm, advanced stuff, so to speak, 

because we had covered the stuff in undergrad (undergraduate training) (FG 

3). 

The training programme was based on the best available evidence related to NDSC.  

The researcher included recent and relevant literature in the training, supporting the 

content of the course which was seen as a facilitator. 

You had evidence and all of that as well … So, what you teach and what you 

implement has to be evidence-based especially when you try and convince 

somebody to change their practice… I think you brought that through nicely 

(FG 7).  

Training methods  

The one-day training consisted of various teaching methods including 

presentations, practical demonstrations, simulation sessions, quizzes, photos, 

videos and group discussions.  The two-hour training session also included the 

essential components (based on the nine NDSC categories) of the presentations 

and practical sessions.  The practical part was seen as a facilitator and participants 

thought it was a vital component of the training.  They even recommended more 

hands-on practise in the NICU environment.  

It was a very nice balance. We often just get knowledge, knowledge and 

knowledge thrown at us. So, it's nice to actually apply and see if we are doing 

it correctly because I mean, we’ve been doing it for so long, you want to make 

sure that you are doing the right thing (FG 3). 

The practical training is better … shorter sessions with more practical. When 

we leave a classroom, we actually need to know how to put it into practice 

(FG 7). 

The training manual was provided at the start of the training as a resource and was 

also experienced as a facilitator.  Participants appreciated having a training manual, 

not only for making additional notes during the training session but also to refer back 

to after the training.  Some staff even used it to train new staff or students.   



166 
 

The book that we had, was really helpful, just to wrap my head around 

everything and then also something to refer back to if it's something you’re 

unsure of (FG 4). 

People learn differently and it is therefore necessary to include diverse methods of 

teaching as part of the training programme.  The lack of diverse teaching methods 

can be seen as a barrier as some participants, who attended the 2-hour course, 

voiced the need for the inclusion of more videos in the training programme.  

Everything stuck a lot more, with the practical and with the videos that we … 

or the pictures that we watched of the sleep states (FG 3). 

A simple 10-question quiz on developmental care was used at the start of the 

training as a warm-up activity to highlight potential gaps in participants’ knowledge 

of NDSC.  Participants valued the use of this as part of the teaching methods and it 

can be seen as a facilitator.  

That test before, it was a really useful reflective tool because you could look 

at what you've said and then think about it and it really made sense (FG 4). 

Some participants requested additional resources for further self-study following the 

training, including access to recent and relevant literature on NDSC which was seen 

as a barrier.   

I think maybe just, if we were given, some resources where we could look, 

keep looking up or like journal articles, references. Somewhere where we 

can just keep referring back and updating our knowledge (FG 3). 

Training environment 

The training environment can be seen as the location as well as the actual rooms 

where the training was presented.  The training was presented at the two hospitals 

which made it easier for participants to attend and therefore a facilitator.   

I think that, the training, the fact that it was here, made it easier for us … that 

there was better access to the training (FG 7).  

Participants did not have many comments on the training venues.  This was possibly 

due to the use of appropriate or fit for purpose training venues.  Only one participant, 
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who attended the shorter session with the doctors, felt the environment was not 

conducive to learning and experienced the behaviour of some members of the MDT 

as disruptive which can be seen as a barrier. 

You don't really have control of it but I felt like the environment that we were 

in when the training was done, was a little bit disruptive because there were 

a few doctors that kept sitting on their phones and going in and out (FG 2). 

Participants felt it would have been beneficial to go into the NICU or for the presenter 

to join the ward rounds.  The lack of hands-on practical sessions in the NICU is 

experienced as a barrier.  These sessions could have provided an opportunity for 

real-life demonstrations and discussions. 

Hmm, but what I would want to still do is, it's lovely to hear about the NICU 

but …, to actually go in and do the actual positioning with the children (FG 

5).  

Training participants  

The initial plan, for the training, was for different members of the MDT to be trained 

together.  This was, however, not possible as the training needed to be modified to 

suit the nurses’ and doctors’ workload and schedules.  Three different training 

sessions were offered: one full-day training, one 2-2½-hour sessions and five 30-

minute sessions (adding up to 2½-hours).  Accommodating the needs of the various 

disciplines and participants was seen as a facilitator. 

I think what was really nice is, the attempt to then, do the training with 

everybody across, so you were doing it with the doctors, you were doing it 

with the nurses and you were doing it with Allieds (allied health professionals) 

which I think, the only way it's going to work, is as if everybody works together 

and everybody is, working towards a common goal (FG 2). 

Participants, however, believed joint training sessions would have been beneficial 

to promote better teamwork which highlighted this aspect as a barrier. 

What would actually be nice, … is trying to get the doctor and the Allieds 

(allied health professionals) and the nurses in one session. So, I think that 
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might work better and also help communications with us, and the doctors, 

and the nurses and then I think that might help to implement all of this better 

within the hospital (FG 3). 

The training was offered to all staff working in the two hospitals’ NICUs but not all 

staff were able to attend the training.  This was experienced as a barrier and 

problematic especially related to implementation of the training in practice. 

We managed to gather most of the important information from the training 

but it's, in terms of implementing it, becomes a bit of a challenge, if not 

everyone is trained and then, if not everyone is willing to implement it (FG 4). 

It was felt senior or experienced staff should also attend the training as junior or new 

staff often follow their example. 

Table 2 provides a summary of the various facilitators and barriers identified by the 

participants in the focus groups.  Some themes were seen as both a facilitator and 

a barrier such as the duration of the training.    
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Table 2: Contextual factors related to the implementation of a training 
programme 

THEMES FACILITATORS BARRIERS 
Neurodevelopmental 
supportive care 
(NDSC) training 

• Opportunity to receive training 
on NDSC 

• One-off training is not 
sufficient 

Duration and time of 
the training  

• One-day training allows for 
more multidisciplinary team 
members to attend and more 
time for practical sessions and 
consolidation  

• Two-hour session more 
practical for some disciplines 

• Availability of different training 
options (2½-hours or full-day)   

• Allocated time for continuing 
professional development 

• One-day training – not 
appropriate for all to attend 

• Two-hour session – more time 
needed 

• Short in-service training 
sessions 

Content of the 
training 

• Amount of information was 
sufficient for the one-day 
training 

• Content was clear and simple  
• Essential for students, new 

staff and rotating staff  
• Recent and relevant literature 

was included 

• Too much information for the 
2-hour training sessions 

• Experienced staff require 
more advanced training 

Training methods • Practical sessions 
• Training manual 
• Quiz as a reflective tool 
 

• Two-hour session had limited 
opportunity for diverse training 
methods such as practical 
sessions and videos 

• Lack of additional resources 
following the training 

Training 
environment 

• On-site training • Disruptive participant 
behaviour 

• Lack of real-life 
demonstrations in the NICU 

Training participants • Accommodating different 
needs of participants 

• Lack of mixed multidisciplinary 
groups 

• Not all staff were trained 
• Senior and experienced staff 

should also attend training 

DISCUSSION 

The MDT had an overall positive experience of the Little Steps® Introduction to 

NDSC training programme and described it as enjoyable, informative and useful.  

This is possibly due to the fact that the training needs of the participants were taken 

into consideration prior to the implementation of the training programme (Østergaard 

et al., 2008; Meyers, Durlak, et al., 2012). As part of the pre-implementation phase, 

it was determined the MDT required training on all nine NDSC categories.  The 

content of the one-day introduction training programme was not all-encompassing 
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but still included the essential information of the NDSC approach (Lubbe et al., 

2012).  The course further created a general awareness of the MDT’s behaviour, 

related to preterm infants in the NICU.  According to the NICU guidelines, an 

awareness and knowledge of what needs to change, is seen as important first steps 

to change practice (NICE: National Institute for Health and Care Excellence, 2007).  

There are various ways to create awareness and training is one of them.  Even for 

staff who received previous training on developmental care, the content of the 

course was experienced as a good refresher and therefore a facilitator.   

Another facilitator was the flexibility of the training programme (Geerligs et al., 

2018).  Initially the Little Steps®, one-day introductory training programme was 

deemed the most feasible for the MDT to attend and therefore an appropriate 

programme to implement, in two public hospitals, where services are provided to 

preterm infants and their families.  Regardless of the shorter, more practical, one-

day course, it was still necessary to further adapt the course to accommodate the 

work schedules of the doctors and the nurses.  If the 2-hour sessions were not 

available, doctors and nurses would not have been able to attend the training.  This 

could have had serious implications if only some disciplines attended the training, 

as NDSC is an MDT approach aiming to improve the outcomes of preterm infants 

(Barbosa, 2013; Milette et al., 2017).  It was therefore necessary to take into 

consideration individual disciplines’ availability for training and adapting the 

programme accordingly.  While the original one-day training programme was 

adapted to a 2-hour session, the essential content of the course remained the same 

which relates to the fidelity of the training intervention (Altimier et al., 2015; Geerligs 

et al., 2018).  To save time the practical aspects of the course were reduced.      

The inclusion of all disciplines, forming part of the MDT in the NICU, in the 

implementation of the training was another facilitator.  By including as many team 

members as possible, it is likely to increase the buy-in and sustainability of the 

implementation of the intervention (Altimier et al., 2015; Milette et al., 2017).  

Although there was no consensus on the ideal duration of the course, shorter 

sessions in general, were seen as a facilitator, as more MDT members, in the busy, 

public hospitals, would be able to attend the training.  Conducting the training on-

site was also beneficial allowing more team members to attend.      
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Another facilitator to the successful implementation of the training programme was 

that the information was not too complex (Geerligs et al., 2018).  The MDT members 

easily understood the content and were able to relate information, not only to their 

colleagues, new staff and students, but also to the parents of the preterm infants.  

Parents are a vital part of the MDT in developmental care and it is important to 

include them in the implementation process (D'Agata & McGrath, 2016; Milette et 

al., 2017).     

Adult learners have different learning styles, usually benefitting from a variety of 

learning activities in addition to lectures (Bertram et al., 2011; Anderson, 2016).  The 

NDSC training programme included a variety of different teaching methods.  The 

one-day training, although not suitable for all disciplines, allowed sufficient time for 

the amount of theory presented as well as practical activities such as watching 

videos, analysing and discussing photos of infant stress signs and sleep/awake 

states, and practicing skills such as positioning, swaddling and kangaroo mother 

care (KMC).  The practical components of the course assisted with consolidation of 

knowledge (Milette et al., 2017).  Having a training manual, during the training 

procedure, but also after the training as a reference, was experienced as a 

facilitator.  The quiz was mainly used as a warm-up activity at the start of the training.  

At the end of each training session the researcher handed out the previously 

completed quizzes and asked the participants to complete the quiz again.  The 

researcher provided the correct answers and participants were able to see the 

difference between their initial scores and their scores after the training.  The MDT 

experienced this as a useful reflective tool evaluating their knowledge before and 

after the training session.  This can be further developed for future training sessions 

and used as an evaluative tool to determine a change in knowledge as was done in 

a study in Spain (Mosqueda-Peña et al., 2016).  The inclusion of recent and relevant 

literature, providing the necessary evidence to support the use of the NDSC 

approach in the NICU, was experienced as beneficial.  Access to a variety of 

educational resources can assist with changing practice (Phillips, 2015).     

Various barriers related to the implementation of the NDSC training programme, 

were also identified by the MDT.  For NDSC to be successfully implemented, 

effective team work is required (Armstrong, Ball, & Leatherbarrow, 2012; Barbosa, 
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2013).  One of the barriers of the training programme, identified by the MDT, was 

that each training group did not include all the different disciplines which formed part 

of the MDT.  The allied health professionals attended the training together but the 

doctors and the nurses received their training separately.  It was felt that this was a 

missed opportunity as it could have facilitated better working relationships between 

the different disciplines.  Due to staff workloads and work schedules this was, 

however, not possible as the doctors and nurses were only able to attend a 2-hour 

training session.  This needs to be taken into consideration for future MDT training 

on NDSC as effective teamwork in the NICU is essential and joint sessions can 

contribute to mutual respect and better communication between MDT members 

(Altimier et al., 2015; Milette et al., 2017).     

Another barrier identified, was that not all staff working in the NICU, were trained.  

Due to this, participants felt it was difficult to implement some of the NDSC principles 

in the NICU.  Although all staff were invited to participate in the training, it was not 

always possible due to work pressure and shortage of staff.  It will be the ideal for 

all staff to be trained but it is recommended that an initial 30% of staff should be 

trained in large NICUs (Milette et al., 2017).  In this study a total of 61% and 68% of 

staff at the two respective hospitals were trained which should in theory support a 

change in practice in the NICU.  

One of the biggest barriers in the implementation of a training programme in an 

academic hospital, which links with the training of all staff, is the constant rotation of 

junior staff.  Junior doctors rotate every 3-6 months while community service 

therapists usually rotate every year.  This means continuous training will be needed 

to ensure sufficient knowledge of all staff, at all times, in the NICU (Wilson, Allen, & 

Pfalzer, 1996).  The inclusion of NDSC in an induction programme for all new staff, 

providing services to preterm infants, has been recommended (Rheeder et al., 

2017).        

Some MDT members noted they were unable to remember all the information and 

a one-off training programme, on developmental care, can therefore be seen as a 

barrier, especially for individuals who only attended the 2-hour sessions.  Some of 

these team members felt too much information was provided in the available time 

but at the same time highlighted the need for the inclusion of more videos and 
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hands-on practice.  Participants felt the five, 30-minute sessions for the nurses were 

not ideal as it is difficult to consolidate the information over a period of time.   It is 

recommended to have continuous follow-up training sessions or refresher courses 

on a regular basis to promote sound knowledge of developmental care.  This further 

relates to the need expressed by some team members to have access to additional 

resources.  A variety of educational material should be available to staff to retain 

information and to change their practice, especially in an academic hospital where 

students are trained (Phillips, 2015).     

Another barrier, as identified by the MDT, was the need for the inclusion of the real-

world NICU as part of the practical sessions.  The team felt the practical sessions 

should have extended into the NICU environment, in the form of demonstration of 

practical aspects, on the preterm infants or through ward round discussions.  

Ethically it will not be possible to use preterm infants in demonstrations, as they are 

already handled too much in the NICU environment.  Champions, who had the 

training and who already provide services in the NICU, can however, facilitate 

bedside activities and be role models for other staff members (Bertram et al., 2011; 

Altimier, 2015; Milette et al., 2017).    

The MDT felt senior and experienced staff should also attend the training as this 

can potentially be a barrier in the implementation of the training into practice.  A pre-

innovation session can create an awareness of what the intervention entails which 

can contribute to successful implementation (Meyers, Durlak, et al., 2012; NCEC, 

2018).  Although some senior staff members and managers attended either the pre-

innovation session or the NDSC training itself, this was not consistent across all 

disciplines.  Support is required for successful developmental care practice (Altimier 

et al., 2015) and NICU staff would benefit from managerial support as well as 

support groups (Lubbe, 2009; Milette et al., 2017; Rheeder et al., 2017).  Full 

implementation of developmental care is a lengthy process which requires strong 

leadership, patience, endurance and persistence (McGrath & Valenzuela, 1994; 

Milette et al., 2017).  

Transferability of the results of this study is possible if the context resembles the two 

public health care settings of this study.  The barriers and facilitators that emerged 

from this study often impact on the busy public healthcare sector environment.  
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Aspects such as the duration of the training, the content of the training and the 

training environment need to be considered in the implementation of any training 

programme and it would be beneficial for researchers to consider these contextual 

factors in similar training intervention studies. 

A limitation of this study can be social desirability bias as the researcher presented 

the training programme as well as conducted the focus groups (Bergen & Labonté, 

2020).  One way to limit this potential bias was for the researcher to build a rapport 

with the participants (Bergen & Labonté, 2020).  This relationship prompted 

participants to be open and honest in their responses.  The participants were further 

aware that the purpose of the study was to inform future training initiatives in the 

public healthcare sector which they could potentially benefit from.  Another limitation 

was that although all MDT members who attended the NDSC training programme 

were invited to participate in the focus groups, only some staff chose to participate.  

This was likely due to staff rotations and the different work schedules of the MDT.   

CONCLUSION 

Various contextual factors (barriers and facilitators), impacting on the successful 

implementation of the one-day Little Steps® introductory training programme on 

NDSC in the public healthcare sector, have been identified.  The training programme 

was experienced as beneficial and a good starting point for further training 

initiatives.  The identified facilitators and barriers in the implementation of the NDSC 

training programme can guide the formulation of recommendations for future NDSC 

training initiatives in the public sector NICUs.  The implementation of any 

intervention is a lengthy process, but from the results of this study it seems 

awareness has been created, and as Eckhart Tolle said: “Awareness is the greatest 

agent for change” (Tolle, 2005).  It is, however, unclear if an awareness is sufficient 

for the MDT to change their practice in the NICU.   
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Additional File 1: Facilitator and barriers in the implementation of a training programme on neurodevelopmental 
supportive care 
Themes Subthemes Quote examples 
General feelings on the 
neurodevelopmental 
supportive care training 

Positive feelings So, it was very interesting and it helped me, personally, a lot with my thinking 
and reasoning (FG 1). 
It is not often you leave a course and you feel like, this was so useful, so 
helpful, and you really wanted to go further and make differences (FG 4). 

An awareness I never knew the different ways of soothing a neonate, so that it's not just 
swaddling … even just a containment-hold, that works beautifully, so just 
knowing the different types (FG 3). 
… you go in, and you think that you know, and be like, we've been working 
here for so many years, but just the, … that one day, it makes you so much, 
… so you become a lot more aware of the environment (FG 1). 

A refresher So, having come for the training, you start going back to the way that you 
were trained and doing that holistic treatment for the patient and attending to 
some of the things that you wouldn't usually… (FG 2). 

Training of other staff and students We did a feedback session with the rest of the paediatric speech team 
because, … again, we need everybody in the team involved, even if they just 
seeing a neonate or, you know, it might not necessarily be in the NICU but 
seeing a neonate in another ward, whatever it is, then they also had access to 
that information (FG 7). 
So, when students, 4th year students, come in for their block, it helped us 
make them aware of what they need to do and their role in developmental 
care in the NICU (FG 2). 

Duration and time of the 
training 
 

One-day versus two-hours 
 

I think the fact that we had the opportunity to have the full day, gave it that 
space to, to really focus on the theory but as well as the practical component 
of it which I think was also so valuable as most people also said (FG 2). 
Keeping it to one day might help in a sense that more people might be able to 
attend it (FG 1). 
If we do practical in the actual wards, where the nursing staff can watch 
exactly what you’re teaching us, because I know there is a problem of short 
staff and if you tell them to come for a day, it's not going to happen (FG 4). 
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Themes Subthemes Quote examples 
Duration and time of the 
training (continue) 

One-day versus two-hours (continue) The time was too short for everything, to grasp (FG 6). 
Most of the nurses should have lot more training … I think that one half a day 
or two hours isn't enough (FG 3). 

Departmental training … cause, I know on Wednesday mornings, they do have a staff meeting and 
that's when the sister-in-charge says to me, come and do your training, every 
staff meeting, like in-service (FG 3). 

Content of the training Depth of information We did a feedback session with the rest of the team because, … again, we 
need everybody in the team involved, even if they’re just seeing a neonate or, 
you know, it might not necessarily be in the NICU but seeing a neonate in 
another ward, whatever it is, then they also had access to that information. 
So, ja, and it was easy enough to share, it was presented in a way that was, 
ja, easy to facilitate that (FG 2). 
So, we've also made the caregivers aware of a lot of the environmental things 
that they can change with their babies (FG 1). 
I did learn a lot on the training and I did find, you know, you did show us 
simple ways to, you know, try and help the babies (FG 8). 

Prerequisite for NICU working So, if the training can be done at the varsity level and on the first day before 
you start with the patient, then it will be much beneficial (FG 4). 

Training methods 
 
 
 
 
 

Theory versus practical sessions So, I think if it were feasible, to actually have small sessions and go to the 
wards and practice (FG 3). 
Maybe the follow-up would have been nice, if it was implemented on the 
wards when we actually go to ICU and we see what is our environment like, 
what changes can we implement from what we've learnt (FG 4). 

Training material We also had a com serve (community service healthcare professional) rotate 
into paeds (paediatrics) after the training. So, I used my manual to go through 
the information with her (FG 2). 
I sometimes refer back to those notes just because I wanna make sure that I 
remember it (FG 3). 
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Themes Subthemes Quote examples 
Training methods (continue) Diverse training methods 

 
 
 
 

Sometimes a picture is worth more than 1000 words. … for some of the other 
things like, don't lie like a star and put it to midline …. I think some of those 
things would have been better with a video (FG 8). 
I enjoyed the practical part, it was a lot of fun but because it was fun, it's stuck, 
it sticks with you, I remember the practical, … the theory, because of the 
practical (FG 3). 

Additional resources We spoke about access, to us having access to journal articles and the 
university’s e-library… I think that would be something we could definitely 
benefit from, in terms of keeping up to date with the current literature (FG 2). 

Training environment Local training sites I think that, the training, the fact that it was here, made it easier for us … that 
there was better access to the training (FG 7). 

The NICU environment I think maybe that's the thing, is to try to put that into a real world situation, 
hmm, so maybe if you, you know, someone could attend a ward round with us 
and then comment on the babies’ positioning and it’s, you know, and then 
suggest things on the ward round (FG 8). 

Training participants The multidisciplinary team I think it's pretty difficult to get the doctors and the nurses to do a full day 
because of the time and everything; they’re under staffed. Obviously, doctors 
need to be there (in the NICU) (FG 3). 
The shorter, more practical sessions are much better for us than the full days. 
It's just not really possible with our workload (FG 8). 

Every team member I think it would be good if all the staff are trained (FG 6). 
You learn a lot from your superiors and I think a lot of the nurses and doctors 
and ourselves get into bad habits, following examples from our superiors and I 
think potentially targeting the group of nurses and doctors that are, that have 
been here for a while that have, you know, had a lot of experience in the 
system … and by making sure that maybe they attend to this (FG 4). 
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9.3 MANUSCRIPT 4: A CHANGE IN PRACTICE FOLLOWING THE 
IMPLEMENTATION OF A NEURODEVELOPMENTAL 
SUPPORTIVE CARE TRAINING PROGRAMME IN THE SOUTH 
AFRICAN PUBLIC HEALTHCARE SECTOR 

The second focus group manuscript focuses on whether the MDT were able to 

translate their NDSC knowledge into their day-to-day practice following the 

implementation of the training programme as well as identifying contextual factors 

which impact on their ability to change their practice.  Manuscript 4 forms part of 

Objective 3.2 of the study:  to identify facilitators and barriers to change practice.  
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ABSTRACT 

Background: Neurodevelopmental supportive care is a recommended, best 

evidence approach applied in various international neonatal intensive care units but 

not in all South African hospitals.  One of the ways to increase the adoption of this 

multidisciplinary approach in practice, is through training which can lead to the 

translation of best evidence into practice and better patient outcomes.  As part of a 

larger implementation study, a one-day neurodevelopmental supportive care 

training programme was implemented at two public sector neonatal intensive care 

units in Gauteng, South Africa.  The purpose of this study was to determine if the 

multidisciplinary team was able to apply the newly acquired knowledge in their day-

to-day practice in the neonatal intensive care unit and to identify contextual factors 

supporting or hindering a change in practice.   

Methods: A descriptive qualitative study design was employed and all 

multidisciplinary team members who attended the training programme were invited 

to participate.  Fifty team members, across the two hospitals, participated in eight 

focus groups. Each discipline was represented in the groups and the Framework 

Method was used to analyse the data. 

Results: Six themes were identified: Multidisciplinary team or no multidisciplinary 

team; despondence; the human aspect - not treating infants like babies; the little 

things; empowering parents - our indirect hands; and baby steps.  For the 

multidisciplinary team to apply their knowledge into their day-to-day practice, was 

experienced as challenging.  The translation of knowledge to practice was affected 

by factors such as teamwork, knowledge, resources, support, attitude, motivation 
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and drive.  Some individual changes in practice were highlighted and by focusing 

on identified facilitators, further change in the neonatal intensive care unit can be 

supported.  It is, however, necessary to consider and address the barriers 

preventing a change in practice.       

Conclusions: From this study it appears there has been a mind shift in the two 

public sector neonatal intensive care units.  The multidisciplinary team became 

more aware of the effect of their behaviour on preterm infants and the effect of 

environmental factors in the neonatal intensive care unit.  They recognised the 

importance of the neurodevelopmental care approach and appeared motivated to 

continue the change process.   

Key words: change in practice, implementation, neurodevelopmental supportive 
care, training, neonatal intensive care unit  

INTRODUCTION 

Neurodevelopmental supportive care (NDSC) is described as a preemie-friendly 

model of care aiming to decrease the negative effect of the stressful NICU 

environment on the preterm infant (Symington & Pinelli, 2006; Post & Maree, 2009; 

Haumont et al., 2013).  This is a recommended, best evidence approach applied in 

various international NICUs (Altimier & Phillips, 2016) but not in South African 

NICUs (Lubbe, 2009; Rheeder et al., 2017).  One of the ways to increase the 

adoption of this approach in practice, is through training which can lead to the 

translation of best evidence into practice and better patient outcomes (Galarza-

Winton et al., 2013; Zhang et al., 2014; Flodgren, O'Brien, Parmelli, & Grimshaw, 

2019).  

The ultimate purpose of any training programme is to improve the knowledge, skills 

and practice of healthcare professionals (Burke & Hutchins, 2007; Mosqueda-Peña 

et al., 2016) but training does not necessarily translate to a change in practice. 

Individual or organisational change is described as a complex, multi-levelled and 

multi-faceted process (Belizán et al., 2011; Shea et al., 2014) which can either be 

supported or hindered by various contextual factors or determinants (Wensing et 

al., 2011; Flottorp et al., 2013).  The most common factors influencing the successful 

adoption of any intervention include the following: individual attitude, behaviour and 
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skill; communication, social relations and teamwork; organisational support, culture, 

climate and readiness for change; leadership; and financial resources (Belizán et 

al., 2011; Burke et al., 2012; Nilsen & Bernhardsson, 2019). 

Two multidisciplinary teams (MDT), providing services to preterm infants in public 

sector NICUs in Gauteng, South Africa attended a one-day Little Steps® NDSC 

training programme with the purpose of increasing their knowledge of NDSC and 

changing their practice in the NICU related to the care of preterm infants.  More 

details on the Little Steps® training programme and how it was implemented are 

presented in Additional File 1: The Guideline for Reporting Evidence-based Practice 

Educational Interventions and Teaching (GREET) checklist (Appendix M in this 

thesis).  

The training programme was well received, and a large percentage of participants 

at the two public hospitals attended the training programme (61% and 68% 

respectively).  Following the implementation of the multidisciplinary NDSC training 

programme the aim was to determine if the MDT was able to apply the newly 

acquired knowledge in their day-to-day practice in the NICU and to identify 

contextual factors supporting or hindering a change in practice.  This article focuses 

on the translation of knowledge into practice following a training programme.   

METHODOLOGY 

The study employed a descriptive qualitative design to determine the MDT’s opinion 

with regard to their change in practice, approximately six months following the 

implementation of a NDSC training programme.  The sampling was purposive (all 

inclusive) and included all MDT members who attended the NDSC training 

programme at two public hospitals in Gauteng.  The MDT consisted of doctors, 

nurses and allied health professionals, who provided services in the NICU, to 

preterm infants and their families.   The population for this study consisted of 255 

MDT members: 125 team members from Hospital A and 130 team members from 

Hospital B.     
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The focus group script used was brief and included the following questions: 

• From your perspective, what changes could you implement and what were 

the facilitators? 

• From your perspective, what changes could you not implement and what 

were the barriers? 

Focus groups were conducted until data saturation was obtained.  A total of 50 MDT 

members participated in eight focus groups which consisted of between two and 10 

participants.  The focus groups were audio recorded and transcribed.  Gale et al.’s 

(2013) Framework Method was employed and a deductive approach was used with 

a pre-established code list to code the transcripts.  The code list was informed by 

literature defining implementation facilitators and barriers.  Open coding was also 

used to ensure important information was not missed and new codes were added 

to develop the final analytical framework (Additional file 1 – Appendix J in this 

thesis).  The analytical framework was applied to the transcripts by using the 

qualitative software program, MAXQDA 2019 (VERBI Software, 2018).  The 

transcripts were independently coded by a second reviewer.  Themes and 

subthemes were identified and summarised with illustrative quotes. Ethical 

permission (M160120) and individual written consent were obtained from the 

participants for their participation in the focus groups as well as the audio 

recordings.      

RESULTS 

Fifty members of the MDT participated in the eight focus groups.  Twenty-seven 

(54%) participants were from Hospital A and 23 (46%) were from Hospital B.  The 

groups consisted of a combination of different disciplines: ten nurses (20%), nine 

doctors (18%), nine physiotherapists (18%), eight speech therapists and/or 

audiologists (16%) and six occupational therapists (12%).             

The following six themes were identified: MDT or no MDT; Despondence; The 

human aspect - not treating infants like babies; The little things; Empowering 

parents - our indirect hands; and Baby steps. The themes and subthemes are 
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presented in Additional File 1.  The themes are discussed below and supported by 

direct participant quotes. 

MDT or no MDT 

Participants voiced mixed feelings about the working of their MDT, as an actual 

team in the NICU.  

 There are those opportunities where we are implementing and working as a 

team and then there are other aspects where you’re trying to implement 

something and someone else is maybe not doing that (FG2). 

This can link to the fact that there appeared to be some divide between the 

doctors/nurses, and the allied health professionals, although not all parties 

experienced it as such.  A possible reason for this, as some participants noted, was 

that the doctors see developmental care as the domain of the allied health 

professionals.  Different priorities of healthcare professionals in the NICU, were also 

highlighted by participants as a possible barrier which can impact on teamwork.  

Doctors tend to focus on the discharge of patients as soon as possible, to prevent 

further risk of infection, whereas allied health professionals are concerned with 

aspects such as feeding, to prevent readmissions.   

Whereas doctors and nurses, I think that they are just there to get the child 

well and anything else around it… Because all they care about is the child 

needs to get medication, the child needs to be on a drip and then my work is 

done (FG1). 

A lack of understanding of other disciplines’ roles, can further affect teamwork.  

Platforms, such as intern and registrar presentations, are often used to convey this 

kind of information, but there is a sense that this is only seen as important when the 

information is presented by senior staff.  Neurodevelopmental supportive care is a 

multidisciplinary approach and for change to occur in the NICU, every team member 

needs to adopt the approach.  Participants felt change is unlikely to occur in the 

NICU, unless it is a team effort and everyone is on board.  On the other hand, 

although NDSC is a team approach, there was also a feeling that for NDSC to work, 

every team member needs to take responsibility for their own actions, making small 

changes and being aware of their own behaviour on a daily basis.  
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I think that to implement it, you'd obviously need buy-in from everyone that's 

actually involved (FG7). 

 I think we are our own internal monitor (FG8). 

Good communication and respect for one another is necessary for efficient 

teamwork.  Participants noted it was important not to assume everyone attended 

the training or knew what developmental care entailed.  Taking the time to explain 

the reasoning behind one’s actions or requests, e.g. silencing the alarm on a monitor 

or closing a bin softly, can influence staff’s attitudes towards change. 

I just explained to her.  And since then she, you know, when I go in there, 

she's always friendly and she's looking at things that she can do.  So, just 

making them aware, does make a big difference (FG1). 

There seems to be good teamwork and a level of trust between some of the 

disciplines when it comes to developmental care and participants referred to 

working as a ‘transdisciplinary team’.  Teamwork can lessen the workload as the 

team has joint goals and every infant does not have to be seen every day, by every 

team member.  Joint goals can further contribute to a better quality of care, as team 

members can spend more time with an infant, if the workload is split between the 

various disciplines.   

… having the ability to actually spend the amount of time that you need with 

that patient instead of rushing between patients (FG2). 

Participants believed training of all team members is needed for NDSC to be 

successfully implemented and it is not possible for this approach to work in the 

NICU, if everyone does not have the necessary knowledge.  If staff do not have the 

necessary information, ignorant behaviour will continue.  Constant rotation of staff 

is a barrier to teamwork in the NICU and can affect the implementation of 

developmental care.  To counter this, participants suggested training needs to start 

at an undergraduate level through interprofessional learning.  

If you don't know how to, then you're not going to change (FG8). 

Let everybody come on the training, so that we can all apply that (FG6). 
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Despondence  

Some participants highlighted that there was so much that needed to change and 

voiced feelings of being overwhelmed.   

I think it's just, when you realise how much should be changed, you become 

a little bit despondent. How are all these changes going to happen? How? 

(FG1) 

A change of practice is impacted by the excessive workload of staff and it was 

sometimes difficult for participants to see beyond this barrier, especially if they 

needed to take on additional responsibilities adding to their workload. 

It becomes a burden, actually, to nurses because we already have enough 

work for us. So, if we have to sit down and counsel the mother, it becomes a 

lot (FG5).    

We are trying our best, we are doing whatever we do, at our best level (FG6). 

Although there is some interdisciplinary blaming, participants specifically 

recognised the extremely high workload of the nurses and doctors and sympathised 

with them.   

I think everyone is just trying to do their best and they're all tired, so, that 

decreases motivation (FG3).  

…the reality is we have one doctor sometimes for 10 babies in the cubicle 

and we have one nurse for 10 babies (FG8). 

Another aspect which negatively affected participants’ feelings towards change, 

was the continuous changing of staff.  Participants see it as a never-ending process 

of constantly training new staff members, who provide services in the NICU.  

Participants further highlighted resistance to change which is associated with a lack 

of knowledge, poor communication regarding the expected change or negative 

attitudes towards change.  Staff are sometimes reluctant to change especially when 

a junior staff member or a staff member from another discipline wants to change 

practice in the ward.    
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Every day you come and you have to re-explain everything. It's just very 

demotivating, I think.  And I don't think you’d want to, every day, have to go 

to someone and be like, please make sure you don't unnecessarily handle 

the patient, or if you’re moving them, please put them back in the same 

position (FG5). 

Firstly, training for everybody about the change. After training, 

communication… everything will be fine (FG6). 

One of the participants felt the ‘older generation’ was often more reluctant to change 

and that continuous training was needed for the newly implemented practice to 

become habit.  Developmental care training of all health care professionals, on an 

undergraduate level, can potentially counter the reluctance of older staff members 

who have been working in the NICU for many years.   

I actually think the older generations are more difficult to change.  It's how 

older generations learned to do it, they’re reluctant to change because it's 

worked for so long, in their perception (FG8).   

The human aspect: not treating preterm infants like babies 

There appeared to be a difference in the sensitivity towards preterm infants and 

their needs.  Participants voiced feelings that not all staff handle or treat preterm 

infants with the necessary care and respect which could be contributed to cultural 

differences.   

We need to get back to the personal aspect, the human aspect of it. I think 

preterm babies are sometimes not handled like babies (FG2). 

And I think also cultural and personal values come into play a lot (FG2). 

Participants noted these staff members would not treat their own infants in such a 

manner, so why would they treat other infants like this.  Participants stated they try 

to use personal examples to explain why certain behaviours are unacceptable or 

they used positive feedback when positive behaviour was noticed.  They said they 

were, in general, unsure how to change this culture.  Some participants felt long-

term consequences of staff behaviour, on the development of preterm infants, are 
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not taken into consideration and there needs to be accountability for inappropriate 

behaviour in the NICU.  This should be enforced by unit or department managers. 

… drawing up something on paper to help with that accountability. To say 

that we’re all agreeing to this, we’ve all signed off on it. That this is our values 

and this is what we’re aiming for in terms of implementation within our unit 

(FG5). 

If there's one thing that, I think, I’d like to change, it would be that culture, 

because you walk into a private ICU and literally, a pin can drop and you 

could hear it (FG8). 

Some participants experienced frustration with their team members as not everyone 

was implementing the NDSC principles even though they attended the training.  

They felt their colleagues had the necessary knowledge and should therefore 

understand the consequences of their behaviour in the NICU.   

So, then it frustrates you even more that they got the training and they are 

not really changing (FG1). 

The little things 

Some participants commented that they felt better equipped to provide services in 

the NICU and were more sensitive to the needs of the infants and families, following 

the training on NDSC.  

It's made me a lot more confident as a therapist and also, it's made me more 

understanding and more patient with the babies that I'm working with (FG3). 

Participants highlighted various ‘little things’ they felt they could do to change their 

practice in the NICU.  This included aspects such as the positioning and 

containment of preterm infants, identifying stress signals, the use of positive touch 

such as containment hold and kangaroo mother care, clustering of care, decreasing 

noise where possible and educating parents.  Participants also indicated they were 

in general more aware of the effect of their behaviour on the infants.  
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So, I didn't know anything about the kangaroo care, but now I was able to 

implement it and show the mother how it's done (FG6). 

… the clustering of doing procedures was also practiced during a round (FG 

8). 

Another thing that I thought was easy to implement in the ward, was the 

nesting of the premature infant, … and putting hands on the preemies when 

they are stressed, that was easy to implement (FG6). 

Although the MDT cannot always control aspects in the NICU environment such as 

light and noise, participants identified some things they can do, to make a difference 

such as hand-to-mouth facilitation for self-soothing and containment.  Participants 

felt if they started with small changes in the unit, it would be more realistic and 

achievable than taking on too much initially. 

I saw it as trying to think of things differently and to change practice on how 

we deal with the premature infant, so that we can improve the 

neurodevelopment and the outcomes of these infants (FG8). 

Champions, across different disciplines, who are passionate, are key to the success 

of the implementation of developmental care.  Participants, in general, recognised 

the need for champions in the change process.  Some participants stated they would 

be able to support the implementation process but needed to be empowered to do 

so and for the rest of the team to recognise them as the champions driving the 

process.   

… you need to have champions. Someone that has, like, a very strong sound 

knowledge, so that you can bring about change (FG8). 

The participants demonstrated resilience by noting it was not worth focusing on what 

didn’t work but rather on what could be done and how to go about making the 

necessary changes. By starting small, limited resources would be taken into 

consideration. 

I think using the equipment that we do have, to the best of our abilities.  And 

getting creative with what we have (FG2). 
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Empowering parents – our indirect hands  

Following the training some participants felt more comfortable to train parents in 

making the necessary changes, e.g. not necessarily waking the infants when they 

are sleeping.  

I think it's (developmental care) fairly easy and I think it's something that the 

caregivers can do once they've been educated on it.  I think it’s quite 

straightforward and logical (FG5). 

Participants were of the opinion there should be more focus on empowering parents 

to recognise and be responsible for the quality treatment their infants receive in the 

NICU.  Parents should be advocates for their infants. 

That would also maybe help in terms of, accountability and the parents 
actually being the voice of their little ones (FG2). 

Including parents in developmental care in the NICU, is seen as a fine balance as 

parents might be too stressed to take in the necessary information.  Participants 

commented information for parents need to be tailored to their specific needs and 

include more basic NDSC principles focusing on aspects such as calming and 

bonding initially.  One participant was of the opinion that providing information to 

parents is one of the main roles of the MDT. 

Waiting for when they're in the right space, to educate them on it (FG5). 

Empowering parents who spend more time with the infants than most of the MDT, 

can further assist with decreasing the workload of staff.  It was felt parents should 

be involved as much as possible. 

… better equipping the parents to be the therapist (FG2). 

Baby steps 

There are still various barriers in the NICU which often cannot be controlled.  

Participants realised it is not possible to change all aspects of developmental care 

simultaneously and a change in practice will take time. One of the participants 

described it as: making a small difference in a big place (FG1).   
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It might be necessary to have short-term as well as long-term goals as part of the 

change process.  

And if you change practice by one thing at a time, so, today I will do this 

better and the next day I'll do that better, then the following, so by the end of 

the week, I would have done five things better (FG8). 

A general awareness of NDSC, however, has been created which seemed to impact 

on the MDT’s behaviour in the NICU.  Participants stated they were also more aware 

of the sleep-awake states of the infants and the need to adapt their interventions 

accordingly.  

…the small little things, just putting your file down gently, not speaking too 

loudly. All the small things that you can easily do to make a change, you just 

have to be conscious of making those changes (FG3). 

Participants experienced a mind shift and realised they sometimes need to take a 

step back and ‘not do’.  Previously participants felt they had to do their job by treating 

all the infants every day, where they now felt it was more important to analyse the 

situation before providing an intervention. 

I always felt that I was not doing my duty if I didn't come in and just treat 

without considering what is actually happening with the infant (FG1). 

Participants felt they had control over their own actions and they were able to make 

small changes in their own practice.  One participant stated the value and 

importance, placed on this approach, will further support a change in practice in the 

NICU. 

If you see its value and you think it's important, you're more likely to do it as 

opposed to not having the time (FG8). 

DISCUSSION 

Various factors can impact on the change of practice such as teamwork, 

communication, individual attitude, motivation, organisational support, leadership 

and financial resources (Belizán et al., 2011; Burke et al., 2012; Nilsen & 

Bernhardsson, 2019).  The participants in this study highlighted similar contextual 

factors impacting on their own change of practice in the NICU.  Overall, there 
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appeared to be a good working relationship between the different MDT members 

based on trust, respect and good communication which can facilitate change and 

the implementation of developmental care in their units (McCrae et al., 2014; Chan 

et al., 2017).  This is, however, not the same for all disciplines and there is room for 

improvement in teamwork.  

Similarly to other studies, teamwork was highlighted as one of the main factors 

which can either facilitate or hinder the implementation of developmental care and 

a change in practice (Macho & Zukowsky, 2017; Godarzi et al., 2018).  In the 

present study, understanding the roles of other disciplines, in the NICU, was 

highlighted as a way to improve teamwork.  Another aspect identified was the buy-

in from the entire MDT and for every individual to take responsibility for changing 

their practice and implementing developmental care in the NICU.  Joint MDT goals 

can further assist to decrease workloads.  The ongoing rotation of staff impacts, not 

only on teamwork, but also on the knowledge of team members related to 

developmental care.  Limited knowledge of developmental care was also 

highlighted as a main implementation barrier in other studies (Zhang et al., 2014; 

Chan et al., 2017).  Knowledge needs to be addressed through induction 

programmes and continuous training (Macho & Zukowsky, 2017).     

Most participants appeared to be motivated and positive, although some 

participants experienced negative feelings towards changing their practice.  These 

feelings related to the extent of the change needed in the NICU, routine practice, 

old habits, and the need for continuous training of staff.  Change is a process and 

the MDT’s practice will have to be altered one step at a time (Belizán et al., 2011).  

Some participants seemed to break it down into ‘the little things’ which makes it 

more manageable to implement, while other participants were overwhelmed by the 

developmental care approach as a whole.  The researcher can provide the 

necessary support to the champions in the units to identify realistic goals.  

Champions can then further drive the process of change, through the provision of 

continuous staff training on developmental care, doing practical demonstration 

sessions in the real-world NICU and providing feedback to team members on their 

performance (Milette et al., 2017; Soleimani, Torkzahrani, Rafiey, Salavati, & Nasiri, 

2017).  Some negative aspects, identified by participants, might require more 
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stringent measures such as the introduction of specific policies to facilitate a change 

in behaviour and practice in the NICUs.  These aspects included infants not being 

handled with the necessary sensitivity (as fragile babies) and inappropriate 

behaviour in the NICU, in contrast to developmental care principles (Robison, 2003; 

Post & Maree, 2009).  It was felt that the MDT needed to be accountable for their 

behaviour and practice, and support from seniors or management will be necessary 

to enforce the relevant policies.  With the necessary support from management, 

staff are more likely to accept and implement the change which will improve the 

quality of care in NICUs (McCrae et al., 2014; Soleimani et al., 2017).    

There were other aspects the MDT felt they had no control over, such as structural 

limitations of the units, lack of equipment, limited staff and excessive workloads, yet 

the teams appeared to be resilient and they make do with what they have.  Limited 

resources in the public sector hospitals is nothing new and is unlikely to change in 

the foreseen future (Manyisa & van Aswegen, 2017; Maphumulo & Bhengu, 2019).  

The efforts and motivation of the staff to change practice and to provide the best 

possible care, often in dire circumstances with limited resources, need to be 

commended.  

Immediate change, following an intervention, is not easy and cannot always be 

expected (Robison, 2003; Zhang et al., 2014).  The MDT, however, felt better 

equipped following the training and started making various small changes in their 

day-to-day practice (Mosqueda-Peña et al., 2016; Park & Kim, 2019).  They have 

seen, for themselves, the effects of their changed behaviour, on preterm infants.  

With the support of the champions, they can be advocates for developmental care 

in their units and set the example for other members of the team.   

Another factor that changed was the awareness of the value of involving parents in 

the NICU. Staff realised that parents can be their “indirect hands”. Parents form an 

integral part of NDSC and apart from the health, developmental and social benefits 

parents provide to preterm infants, staff can also benefit from parents being part of 

the MDT and more involved in the units especially as developmental care can be 

time-consuming (Macho & Zukowsky, 2017; Soleimani et al., 2017).  Parents can 

be empowered to take responsibility for their infants, support staff by reducing their 

workload and be advocates for quality care, for all infants in the NICU.  Parents 
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further support each other in the NICU and assist with the sharing of information on 

NDSC.  Existing policies related to visiting hours might have to be reviewed to 

support the involvement of parents in developmental care (Zhang et al., 2014; Chan 

et al., 2017).          

Change takes time and it will be necessary to consider a phased implementation 

process with short- and long-term goals for full implementation of NDSC in the NICU 

(Post & Maree, 2009; McCrae et al., 2014). Participants realised this when they 

referred to “baby steps”.  It appeared, however, there has been a mind shift in the 

two public healthcare NICUs.  An awareness is needed for change to occur 

(Fonteijn, 2018).  The MDT became more aware of the effect of their behaviour on 

preterm infants as well as the effect of environmental factors in the NICU.  They 

recognised the importance of the NDSC approach in the NICU and appeared 

motivated to continue the change process.  Support from seniors and unit managers 

will be required to support the process (McCrae et al., 2014).     

The study had a few limitations.  The researcher presented the training programme 

on developmental care and conducted the focus groups which can be a limitation 

to this study as it could lead to social desirability bias (Bergen & Labonté, 2020).  

The researcher made an attempt to counteract this by forming a trust relationship 

with the participants (Bergen & Labonté, 2020).  The researcher further encouraged 

participants to be truthful during the focus groups and clearly explaining the purpose 

of the group discussions, i.e. to advise forthcoming training programmes on 

developmental care in the public healthcare sector.  It was therefore in the interest 

of the participants to be genuine in their participation.  Another limitation of this study 

was that not all MDT members, who attended the NDSC training programme, were 

able to participate in the focus groups.  This was due to staff rotations and the 

different work schedules of the MDT. It is possible that the MDT members who 

participated in the focus groups are not representative of the MDT population 

(Etikan et al., 2016).    
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CONCLUSION 

It was clear from the results of this study, a change in practice is a complex process 

which will take time. Various factors impacted on the translation of knowledge into 

practice and included aspects such as teamwork, knowledge, resources, support, 

attitude, motivation and drive.  Some individual changes in practice were highlighted 

and by focusing on identified facilitators, further change in the NICU can be 

supported.  At the same time, it is necessary to consider and address the barriers 

preventing a change in practice.       
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Additional File 1: Change in practice following the implementation of a training programme on neurodevelopmental 
supportive care 
Themes Subthemes Quote examples 
The Multidisciplinary team Mixed feelings I think we've taken steps towards improving our teamwork. FG2 

… then you feel like the team is a bit … not very cohesive and working 
together. FG2 
… we don't have teamwork with them sometimes. FG6 
We do work together quite nicely. FG8 
As the allied team, we are working well together. FG3 
The therapist can maybe do a whole day training because this is their domain. 
FG8 

Staff rotation The rotations are so quick and the staff turnover is so quick that there's no 
continuation of that information. FG3 

Trust, communication and respect I think it's also because we trust each other. FG2 
Decreased workload – joint goals Working towards the same goal…  we’re on the same page. FG5 

They all have the goal of developmental care. So, it doesn't mean then that 
that child gets OT (occupational therapy) and physio (physiotherapy) and 
speech (speech therapy) then on one day.  FG1 
If a ‘speechie’ (speech therapist) has just seen a child, fed them, spoken to 
them, swaddled them, then why do I need to come and ‘unswaddle’ them and 
do my stuff? FG2 

Knowledge of NDSC But with knowledge comes power, so if you show them this is your end point, 
this is what we're trying to prevent, this is where we’re aiming to go, then I 
think things might change a little bit. FG8 
Because what’s the use of implementing something if we don't know anything 
about it? How are we supposed to work now? FG6 
The fact that the allieds (allied health professionals) have the same 
knowledge and then the doctors and nurses have a different knowledge, 
creates a barrier. FG3 
There are one or two nurses where I've actually shown them and they were so 
surprised about the outcome of how the baby now was, calm and relaxed…  
Just because they did not know that this worked. It's the lack of knowledge 
that causes the biggest barrier in our setting. FG3 
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Themes Subthemes Quote examples 
The Multidisciplinary team 
(continue) 

Individual responsibility We’re each a manager of our own selves … FG8 
Knowledge of the roles of other 
disciplines 

We just have to work on making those inroads and sometimes to start would 
be, well, what does a physio do? what does an OT do? It will be a good start. 
FG7 

Despondence Overwhelmed by the extend of change There is so many things happening in that unit, … being shortage of staff, with 
all the problems that's in the neonatal ICU currently …and then new changes 
and stuff that needs to be implemented. It becomes quite overwhelming for 
staff working in there. FG5 
Otherwise, I think it becomes overwhelming and if I bring you something that's 
going to increase the time that you have to spend with one patient or give you 
another 10 admin tasks, you are not… human nature is not to do that and to 
be very resistant. FG7 

Old habits (or routine) die hard  … keep the child in the midline … and I showed people on the round, but I 
haven't done that recently, because we just got into the routine of things. FG8 
… other things you've tried to bring into the unit, old habits die hard. FG8 
It becomes difficult sometimes because now you are used to doing things this 
way and now suddenly this is what we must do. FG6 
You almost have to, for want of a better word, break the most resistant 
person. FG5 

Continuous training So, trying to explain to one nurse but then there's six other nurses that are 
going to come in on a rotation basis… it feels like you're never getting to the 
core of it. FG1 

Workload … but also, the number of patients.  I think it does make a difference if you've 
got, a dedicated nurse in ICU, it's easier to implement. FG8 

NICU design and resources We don’t have space for files and all that. It's also another challenge, we can't 
apply what you taught us FG6 
Our wards, it's very, how can I say, it's crowded. So, hence we limit the 
visitors. FG6 
I think, obviously, with no resources you can't implement all the 
neurodevelopmental care. FG3 
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Themes Subthemes Quote examples 
The human aspect  Levels of sensitivity They really struggle to connect like with the infant as a human being. FG5 

And I think also cultural and personal values come into play a lot. I mean, a lot 
of people think it's fine to just pick up a baby by the arm. FG2 
I just feel like, not everyone is as sensitive as others to how they should be 
behaving. FG1 

Frustration So, then it frustrates you even more that they got the training and they are not 
really changing. FG1 

Accountable for behaviour … it must be a rule that if you don't do it, action will be taken against you 
Managerial or senior support It comes from top management and if you don't have the buy-in of top 

management, from every sector, it's like fighting a pointless battle. FG5 
Little things Better equipped  My take-home message is, what I could have done when I see a patient or 

how to teach the people around me on what to look for, how to contain, how to 
this, how to do that… FG8 

Resilience Resources is always gonna be challenging and it is difficult but, … I think 
there is still some things that are in your control that aren't necessarily 
resource-dependent. FG2 

The role of champions Target the right person, so that person becomes your champion for change or 
your change agent. FG6 

Small changes … the only thing that comes to mind, is the containment, so I think we all found 
that easy to implement. FG8 
I think I've used that a lot more in my therapy - the different ways to sooth. FG3 

Empowering parents – our 
indirect hands  

Sharing of knowledge … empowering our caregivers in knowing what treatment their babies should 
be getting. FG2 
Our main role is providing information. FG2 
You've got someone who's taken it on and is actually implementing it daily … 
and then you get the buy-in from the caregivers also. FG7 

Advocates for their infants/parent 
advocates 

That would also maybe help in terms of, accountability and the parents actually 
being the voice of their little ones. FG2 

Assist with workload ... she should be taught how to recognise the signs of, ok my baby is in trouble 
or he needs a bit of care… Because then we will have many people targeting 
some of the things, we’re trying to attain for the babies. FG8 
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Themes Subthemes Quote examples 
Baby steps Change takes time  It's about unpacking it and making things that are smaller and achievable and 

attainable. FG3 
Short-term versus long-term goals I think when you look at change, we just have to be careful to try to change too 

much at once. FG7 
General awareness It’s not that we didn’t do it before, but you are just more aware, that how just by 

mum holding her baby, that she is providing a lot of that positive touch. FG7 
A mind shift For me it's that that it is doable but we need to realise how important it is. G6 

So, by involving the parents … those times can also be used as treatment. So, 
we don't have to come every time for the patient and wake them up just to 
disturb them from what they need. FG7 
So, I think that one of the things I have done is, not just read the file, but actually 
just look at the child, consider the environment and what the child might be 
thinking or going through, at that time, and then adjust what I planned to do for 
treatment accordingly. FG1 

Recognising the importance of NDSC It's this unseen sort of importance. FG8 
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9.4 SUMMARY  

In this chapter the facilitators and barriers related to the implementation of the 

multidisciplinary, NDSC training programme were discussed.  These contextual 

factors related to the training programme itself but also to the translation of the 

NDSC knowledge into day-to-day practice in the NICU.  These identified facilitators 

and barriers can guide the implementation of future training interventions.  In the 

next chapter the effect of the implementation of the process will be discussed. 
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  THE EFFECT OF THE IMPLEMENTATION OF A 
TRAINING PROGRAMME  

10.1 INTRODUCTION 

In this chapter the researcher presents the results of the last objective of Phase 3 

of the study.  Objective 3.3 focuses on the effect of the implementation of the training 

intervention (Figure 1.1).  A post-implementation survey was conducted and the 

results are compared to the pre-implementation survey results. The pre-

implementation survey was conducted prior to the implementation of the 

neurodevelopmental supportive care (NDSC) training programme (Objective 1.2).      

10.2 COMPARISON OF PRE-IMPLEMENTATION AND POST-
IMPLEMENTATION SURVEY RESULTS 

The pre-implementation survey was conducted as part of Phase 1 of the study which 

focused on the operationalisation of NDSC in the neonatal intensive care unit 

(NICU).  The results of the initial survey were presented in Chapter 6 (Paragraph 

6.2) and confirmed the NDSC approach was not optimally adhered to in the two, 

public hospital NICUs.  In both NICUs, high-risk practice was identified relating to 

eight of the nine categories of the NDSC approach.  Positioning was the only NDSC 

category with more than 50% adherence at both hospitals but even under this 

category individual items were highlighted as high-risk practice.  The 

multidisciplinary team (MDT) training programme, which was subsequently 

implemented, therefore included information on all NDSC categories. 

As part of Phase 3 of the study, the aim was to determine the effect of the 

implementation of the multidisciplinary NDSC training programme.  This was done 

by assessing if there was a change in the day-to-day operationalisation of NDSC in 

the NICUs following the training.  A post-implementation survey was conducted at 

both hospitals and the results were compared to the results of the pre-

implementation survey.  
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10.2.1 Results 

The results, on the 24 NDSC subcategories, confirmed there were no changes in 

14 subcategories, an insignificant change (p>0.05) in seven subcategories and a 

significant change (p≤0.05) on three subcategories for Hospital A (Table 10.1).  The 

significant changes occurred in the following subcategories: parents as active 

participants (p=0.03); visitation (p=0.00) and parent support groups (p=0.01). 

For Hospital B (Table 10.1), the results showed there was no change in 12 NDSC 

subcategories, an insignificant change (p>0.05) in nine subcategories and a 

significant change (p≤0.05) in one subcategory: parents as active participants.  

Negative changes were identified for two subcategories, namely: promotion of rest 

and sleep (p=-0.00), and light (p=-0.09).  

When comparing the total percentages of NDSC adherence for each NICU’s pre- 

and post-implementation survey results, there was no significant or clinically 

significant difference for either Hospital A (p=0.25; d=0.34) or Hospital B (p=0.72; 

d=0.11). 
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Table 10.1: Pre- and post-implementation survey: Hospital A and Hospital B  

NDSC 
Category  
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1. NICU design 25 25 1 25 25 1 
2. 
Individualised 
care 

2.1 Observation  25 31,25 0,50 25 25 1 
2.2 Care 

50 50 1 25 25 1 
3. Family-
centred 
philosophy 

3.1 Parents as 
active participants 46,43 70,83 0,03 25 64,29 0,00 
3.2 Privacy and 
comfort 25 25 1 25 25 1 
3.3 Visitation 25 62,5 0,00 50 37,5 0,24 
3.4 Parent 
support groups 25 50 0,01 50 50 1 

4. Positioning 4.1 Anatomical 
infant positioning 58,33 55,56 1 52,5 58,33 0,70 
4.2 Orientation 50 50 1 50 50 1 
4.3 Individualised 
bedding 75 75 1 75 75 1 

5. Handling 
techniques 

5.1 Care 
according to 
maturation 25 25 1 25 25 1 
5.2 State changes 25 25 1 25 25 1 
5.3 Promotion of 
rest and sleep 25 25 1 75 25 -0,00 
5.4 Modified 
hands-on 
caregiving 25 25 1 37,5 31,25 0,47 
5.5 Positive tactile 
stimulation 25 33,33 0,36 31,25 43,75 0,17 
5.6 Movement 50 62,5 0,26 41,67 50 0,47 
5.7 Self-regulation 25 25 1 25 25 1 

6. Environ-
mental 
manipulation 

6.1 Noise  36,67 35,71 0,98 29,69 30,77 0,99 
6.2 Light 30,77 26,92 0,69 34,62 32,69 -0,90 
6.3 Olfactory 25 25 1 25 25 1 

7. Pain management 25 25 1 25 37,5 0,13 
8. Knowledge 
of infant 
development 

8.1 Staff 50 58,33 0,5 33,33 50,00 0,79 
8.2 Parental 
education 25 37,5 0,13 25 37,5 0,13 

9. Feeding 25 25 1 25 25 1 

* p ≤ 0.05 statistical significance 
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10.2.2 Discussion 

For the majority of the NDSC subcategories, there was no significant change 

between the pre- and post-implementation survey results for either hospital.  The 

few significant changes identified at both hospitals included items related to the 

following subcategories: parents as active participants; visitation; parent support 

groups; and promotion of rest and sleep.  On closer investigation, some of these 

changes could be contributed to a change in practice but also to inconsistencies in 

the understanding and application of policies and procedures in the NICU. 

A change in practice was noticed where the nurse in charge reported support groups 

for parents in the NICU were started by the nurses.  This was, however, not a regular 

service and was dependent on individual nurses driving the process and taking 

responsibility for these groups.  Another possible change in practice related to the 

differences seen in items such as parents holding their infants. The scoring of these 

items was based on observations in the NICU as part of the survey.  During the pre-

implementation survey, no parents were involved in the care of their infants although 

there were various parents present in the NICUs at the time of the observations.  

During the post-implementation survey, most parents present in the NICUs were 

observed to either hold their infants, change nappies or feed their infants.   

Regarding NICU policies and procedures, it appeared staff members potentially 

understand, interpret or apply some of these differently.  This was seen when one 

of the nurses reported the NICU had quiet times and daily protected sleep between 

12:00 and 15:00 (pre-implementation survey) while another nurse, in the post-

implementation survey, reported the unit had no quiet times (Hospital B).  This 

discrepancy resulted in a negative change following the implementation of the 

intervention and will require further investigation.  Conversely, positive change was 

noted on the visitation of parents subcategory for Hospital A.  The nurse in charge 

reported strict visiting times for parents on the pre-implementation survey while, on 

the post-implementation survey, another nurse reported parents could visit their 

infants at any time.  It is possible that this result indicated a change in practice 

although written policies on visitation have not yet been adapted.  

Regardless of some of the small changes noticed between the pre- and post-

implementation survey, overall, there was no clinically significant differences in the 
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NDSC operationalisation of the two NICUs following the implementation of the 

training intervention.  In Chapter 6 of this thesis the readiness of the MDTs for 

change was determined prior to the implementation of the NDSC training 

programme (Objective 1.4).  Readiness for change was highlighted as an important 

factor to consider for the successful implementation of an intervention.  An 

organisation and its individual members who are ready for change, are more likely 

to implement change (Weiner, 2009; Shea et al., 2014).  Although the results of the 

readiness for change assessment in Chapter 6 indicated Hospital B appeared to be 

more committed to change and participants felt more capable to implement change, 

these results did not translate to the post-implementation results.          

Possible reasons for the limited change observed in practice could relate to the 

NICU design, current policies and procedures, the training of all MDT members or 

the sensitivity of the measurement tool.  There was no change in the physical 

structure or the design of the two NICUs from the pre-implementation to the post-

implementation survey.  Space in the units was still limited, lights were still bright 

and the units still had limited equipment to support developmental care principles 

such as the ideal positioning of preterm infants.  Optimally designed NICUs can 

contribute to the health and safety of, not only patients and families, but also that of 

staff (O’Callaghan, Dee, & Philip, 2019).  Benefits relating to infant outcomes include 

aspects such as decreased infection rates, increased breast feeding, increased 

weight gain and decreased length of stay (Domanico, Davis, Coleman, & Davis, 

2011; Stevens et al., 2012).  Benefits of a well-designed NICU further include 

aspects such as increased privacy and involvement of parents and better bonding 

between parents and infants (Beck, Weis, Greisen, Andersen, & Zoffmann, 2009; 

Domanico et al., 2011) while for staff it includes aspects such as decreased fatigue 

and stress, and better communication (Bosch, Bledsoe, & Jenzarli, 2012).  The risk 

of infection further increases in overcrowded units with decreased staffing (Leistner 

et al., 2013).  By changing the design of the NICU long-term costs related to 

extended medical treatment and hospital stay can be reduced.  It is, however, 

important to consider the ongoing financial constraint and limited funding available 

in the public healthcare sector and to be realistic about what can and cannot be 

changed.          
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Similar to the NICU design, policies and procedures in these units have also not 

changed from the pre-implementation to the post-implementation survey.  Although 

the results for Hospital A indicated change in parents visiting their infants, visitation 

was still restricted and infection control policies remained a high medical priority in 

both units.  Visitation policies are affected by overcrowding and the present NICU 

design and this will have to be considered in the long-term.  Infection control policies 

are often in contradiction to developmental care principles, limiting parents in 

aspects such as skin-to-skin contact (or kangaroo mother care), providing positive 

olfactory stimulation or providing opportunities for self-regulation.  The literature 

clearly indicates developmental care reduces infection rates in the NICU 

(Örtenstrand et al., 2010; Domanico et al., 2011; Shahheidari & Homer, 2012; 

Conde‐Agudelo & Díaz‐Rossello, 2016).  Therefore, if the starting point in these 

NICUs is neurodevelopmental supportive care, the automatic consequence should 

be a reduction in infection rates.  It is recommended for NICU policies to be reviewed 

to support the effective operationalisation of NDSC in these units which can 

contribute to improved infant outcomes.      

Another possible reason for limited change in the NICU, is that not all MDT members 

in the two NICUs attended the training on NDSC.  Although a large number of staff 

at both hospitals received training (61% and 68% respectively), everyone providing 

services in the NICU needs to be committed and adopt the approach for NDSC to 

be successfully implemented (Altimier et al., 2015; Milette et al., 2017).  

Most importantly, the implementation of any intervention is a process, it takes time 

and it cannot be expected to see major changes in all areas of NDSC in the short 

term (Pettigrew, Woodman, & Cameron, 2001; Bertram et al., 2011; Milette et al., 

2017).  The post-implementation survey was conducted only six months after the 

implementation of the Little Steps® Introduction to NDSC training programme.  It 

appears there were some changes in the practice of individuals in the NICU but this 

has not necessarily filtered down to all staff and the unit as a whole.   NDSC further 

is a multi-faceted intervention which will be easier to implement successfully if a 

step-by-step approach is employed with the necessary support from seniors and 

management (Belizán et al., 2011; Milette et al., 2017).  A gradual change in skill, 
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attitude and behaviour is needed as part of the implementation process (Belizán et 

al., 2011).   

10.2.3 Conclusion 

A change in the operationalisation of NDSC was not evident when comparing the 

pre- and post-implementation survey results of the two NICUs.  Possible reasons 

for this, included aspects such as structural limitations of the NICUs, policies and 

procedures driven by a medical model, partial training of the MDTs and the fact that 

the implementation of any new intervention is a process which takes time.  Training 

of the MDT on developmental care was one of the first steps in the implementation 

of NDSC in practice.  Recommendations for the way forward will be discussed in 

Chapter 11.        

10.3 SUMMARY 

This chapter presented the results related to the effect of the implementation of the 

NDSC training programme.  A post-implementation survey was conducted and the 

results were compared to the results of the pre-implementation survey.  It was 

concluded that there was no significant or clinically significant difference in the 

operationalisation of NDSC in the NICU following the implementation of the training 

programme.  Possible reasons for this can be linked to the implementation barriers 

as identified in Chapter 9 of the study.  In the next chapter the summary of the 

findings for each Phase of the study and the relevant objectives will be presented. 
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 SUMMARY OF FINDINGS, RECOMMENDATIONS, 
LIMITATIONS AND REFLECTION 

“How to change the world 

#1 Believe that you can”  

(Unknown) 

11.1 INTRODUCTION 

This study was an implementation study which focused on the process of 

implementation.  The intervention which was implemented, was a multidisciplinary 

training programme on neurodevelopmental supportive care (NDSC) of the preterm 

infant, in the neonatal intensive care unit (NICU).  The implementation of any 

intervention is a complex process and various factors need to be considered prior, 

during and following the implementation process.  For this reason, the Quality 

Implementation Framework (QIF) was used as a guide and adapted to fit the aims 

and objectives of this study. 

11.2 PHASE 1  

Phase 1 of the study aimed to assess the current state of the NICU with regard to 

NDSC in two public sector hospitals in Gauteng, South Africa.  Prior to the 

implementation of an intervention, it was important to first determine: the training 

needs of the MDT related to NDSC, the operationalisation of NDSC in the NICU, if 

the training programme fitted the identified training needs of the MDT, if the MDT 

was ready for the proposed change; and to gain the necessary buy-in from 

stakeholders through pre-innovation session.  The following two manuscripts 

formed part of this phase: 

• Adherence to neurodevelopmental supportive care in the neonatal intensive 

care unit: A survey among the multidisciplinary team 

• A readiness for change assessment of two tertiary hospitals in preparation for a 

neurodevelopmental supportive care training intervention 
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Objective 1.1: To determine the neurodevelopmental supportive care 
training needs of the multidisciplinary team, working in two selected 
neonatal intensive care units in Gauteng 

The training needs of the MDT were determined through a survey on their self-

reported adherence to NDSC principles in the NICU.  The purpose of a training 

needs assessment was to determine current knowledge, to identify gaps in 

knowledge and to guide the development of a relevant training programme to 

address these needs (Cekada, 2010; Salas et al., 2012).  From the results of the 

survey, five of the nine NDSC categories were highlighted by the NICU staff as high-

risk practice in the NICU.  These categories included: the NICU design, handling 

techniques, environmental manipulation (noise, light and smell), feeding, and pain 

management.  Mixed results were further obtained for the other four NDSC 

categories, namely: individualised care, family-centred care, positioning as well as 

knowledge of infant development.  In summary, the MDT did not adhere to NDSC 

principles in the NICU.  This was most probably due to a lack of knowledge of the 

NDSC approach as 62% of the participants received no NDSC training on an 

undergraduate level and 80% of participants received no NDSC training on a post-

graduate level.  It was concluded the NDSC training programme had to include all 

aspects of the developmental care approach as none of the nine NDSC categories 

were identified by staff as optimal practice in the NICU.  As part of this objective 

participants could indicate if they were interested to be champions to assist in the 

implementation process. 

Objective 1.2: To investigate the current neurodevelopmental supportive 
care operationalisation in the neonatal intensive care unit of the two 
selected public hospitals 

Through a pre-implementation survey, the operationalisation of NDSC in the two 

NICUs was determined.  The Implementation of Neurodevelopmental Supportive 

Care (INDeSC) tool was used to indicate adherence of the NICUs to the NDSC 

approach and principles.  The results indicated eight of the nine NDSC categories 

were identified as high-risk practice areas, as an adherence of 40% or less was 

demonstrated for these categories.  Positioning was the only NDSC category where 

the two hospitals demonstrated an adherence of more than 50% (Hospital A: 59%; 

Hospital B: 54%) but some individual items in this category were also highlighted as 
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high-risk practice.  Individual positive aspects, relating to the other NDSC were also 

identified at both hospitals and included aspects such as: infants’ eyes being 

covered for phototherapy, mums breastfeeding or being involved in feeding their 

infants, quiet times being provided on the ward or beds positioned away from traffic.   

The overall findings, however, indicated poor adherence to NDSC principles (36% 

for both hospitals) and a clear need for a change in practice.   

Objective 1.3: Conduct an intervention fit assessment for the selected 
hospitals 

The results of Objective 1.1 and Objective 1.2 identified the training needs of the 

MDT and confirmed the NDSC practice in the NICU was problematic and needed 

to be addressed.  Based on these results it was necessary for the training 

programme to include information on all nine NDSC categories.   

In the intervention fit assessment these nine categories were compared to the 

content and objectives of the Little Steps® Introduction to NDSC training 

programme, an existing training programme available in South Africa.  The Little 

Steps® Introduction training programme included information on the nine NDSC 

categories: NICU design, Individualised care, Family-centred approach, 

Positioning, Handling techniques, Environmental manipulation, Pain management, 

Knowledge of infant development, as well as Feeding.  It was further possible to 

adapt the course to fit the time and financial resources of the public healthcare 

sector.  This one-day Little Steps® Introduction to NDSC training programme was 

deemed most appropriate to be implemented as a multidisciplinary NDSC training 

programme in this study.      

Objective 1.4: Determine the readiness of the multidisciplinary team for 
implementation of the neurodevelopmental supportive care training 
programme 

One of the crucial steps prior to the implementation of any intervention, is to 

determine the readiness of the team for change.  If an organisation is not ready for 

change it can affect the successful implementation of the intervention.  The 

readiness of the MDT, as a collective, was determined through a survey 

investigating their change efficacy and change commitment.  Change efficacy refers 

to the team’s shared determination to change while change commitment is their 
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shared belief in their collective capability to implement change.  Although Hospital 

B appeared more committed to change and believed in their capacity to change, the 

results overall showed an agreement of more than 50% on all change commitment 

and change efficacy items for both hospitals.  Participants from both hospitals 

demonstrated a degree of readiness for the recommended change, namely the 

implementation of a NDSC training programme.   

Objective 1.5: Develop a pre-innovation session for the critical stakeholders 

For the purpose of this study buy-in from the critical stakeholders was obtained 

through a pre-innovation session.  The critical stakeholders were the NICU 

managers and the heads of the various MDT departments.  The pre-innovation 

session focused on the need for training on NDSC, what the NDSC training 

programme would entail, the impact of the training on staff, the benefits for the 

organisation as well as the benefits for preterm infants and their families.  The pre-

innovation programme was developed by the researcher and presented to the NICU 

managers and heads of departments.   This ensured the necessary buy-in and 

support from all stakeholders for the implementation of the NDSC training 

programme.  Following the pre-innovation session, the researcher was able to 

continue with the implementation process at the two public hospitals.  

11.3 PHASE 2  

Phase 2 of the study focused on the preparation for the implementation of the NDSC 

training programme by creating an implementation structure.  This structure 

provides details on when, where and how the training programme will be 

implemented.  In this study, Phase 2 consisted of the development of a plan for 

implementing the training programme.    

Objective 2.1: Develop a plan for implementing the training programme 

The researcher developed the plan for implementation of the NDSC training 

programme with the assistance of the champions at both research sites.  The World 

Health Organization’s Essential Newborn Care Course (WHO, 2010) was used as 

a guide to develop the implementation plan for this study.  The plan included a list 

of implementation tasks, the team members responsible for each task, the timeline 

as well as the expected outcome for each task. 
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11.4 PHASE 3 

This phase entailed the actual implementation of the multidisciplinary, NDSC 

training programme as well as the evaluation of the implementation process.  The 

implementation process was evaluated by identifying contextual factors (facilitators 

and barriers) which affected the implementation of the training programme.  

Additionally, the researcher evaluated the effect of the NDSC training programme 

on the day-to-day practice of NDSC in the NICU.  The following two manuscripts 

formed part of this phase: 

• Perceived facilitators and barriers in the implementation of a 

neurodevelopmental supportive care training programme in the South African 

public sector hospitals 

• A change in practice following the implementation of a neurodevelopmental 

supportive care training programme in the South African public healthcare 

sector. 

Objective 3.1: Implementation of the neurodevelopmental supportive care 
training intervention 

The Guideline for Reporting Evidence-based practice Educational interventions and 

Teaching (GREET) was used to describe how the training programme was actually 

implemented.  The GREET included information on the following: the name of the 

intervention, why, what, who provided, how, where, when, how much, planned 

changes, unplanned changes and how well the NDSC training programme was 

implemented.  The original plan was for the implementation of the one-day Little 

Steps® Introduction to NDSC training programme.  It was, however, necessary to 

adapt the training programme to accommodate the needs and schedules of the 

various disciplines.  This objective was achieved as 125 participants from Hospital 

A (61%) and 130 participants from Hospital B (68%) attended the training on NDSC.  

It will be the ideal to train all MDT members providing a service to preterm infants 

in the NICU but this is more than the recommended training of 30% of staff in a 

large NICU.  The doctors and nurses at both hospitals attended the 2-2½ hour 

sessions while the allied health professionals (physiotherapists, speech therapists/ 

audiologists, dietitians and occupational therapists) attended the full-day training 

programme.     



220 
 

Objective 3.2: Identify facilitators and barriers to change practice 

Analysing the implementation process is just as important as implementing the 

intervention itself.  By identifying contextual factors (facilitators and barriers) it is 

possible to determine the reasons for success or failure of the implementation.  

These contextual factors were determined through focus groups.  The purpose of 

the focus groups was two-fold: to determine facilitators and barriers related to the 

training programme itself and to determine if the MDT was able to apply their NDSC 

knowledge to their day-to-day practice.     

The MDT experienced the Little Steps® Introduction to NDSC training programme 

as beneficial and described it as enjoyable, informative and useful.  Facilitators 

which supported the implementation of the training programme included aspects 

such as: availability of different training options (2½-hours or full-day), on-site 

training, the inclusion of all disciplines in the training, simple and practical 

information, inclusion of practical sessions, the use of a reflective tool to evaluate 

an increase in knowledge (quiz) and the use of a training manual.   Barriers included 

aspects such as: not all staff attended the training impacting on MDT morale, a lack 

of mixed discipline groups, frequent rotation of staff, one-off short training sessions, 

more advanced training required for experienced staff, limited access to additional 

information on NDSC, no real-world practice in the NICU environment and a lack of 

support from some senior staff and managers. 

Applying their knowledge into their day-to-day practice was more challenging.  The 

translation of knowledge to practice was affected by factors such as teamwork, 

knowledge, resources, support, attitude, motivation and drive. Various 

recommendations were made based on the results of the focus groups.  These will 

be presented in the Recommendations (Paragraph 11.6).  It does, however, appear 

the MDT became more aware of the effect of their behaviour on preterm infants as 

well as the effect of environmental factors in the NICU.  They felt better equipped 

following the training and started making small changes in their day-to-day practice.  

They recognised the importance of the NDSC approach in the NICU and appeared 

motivated to continue the change process with the necessary support from their 

seniors. 
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Objective 3.3: To determine the effect of implementing a multidisciplinary 
neurodevelopmental supportive care training programme  

The last objective of Phase 3 of the study focused on the effect of the 

implementation of the intervention.  The operationalisation of NDSC in the NICU, 

following the NDSC training, was determined by comparing the pre-implementation 

and the post-implementation survey results.  The MDT members reported changes 

in their practice in the focus groups but this was not confirmed by the post-

implementation results.  There were no significant or clinically significant differences 

in the operationalisation of NDSC in the two NICUs following the implementation of 

the NDSC training programme.  Furthermore, when considering the readiness of 

the two hospitals, as determined in Objective 1.4, there appears to be no correlation 

between the MDTs’ readiness for change and the effect of the training programme 

on the operationalisation of NDSC in the NICU.  These findings should be 

interpreted with caution due to the small sample size.  Possible reasons for the 

limited change observed in practice, could be linked to aspects such as: the NICU 

design which did not change, existing policies and procedures impacting on NDSC, 

not all MDT members being trained or the fact that implementing an intervention 

takes time.    

11.5 PHASE 4 

The QIF has a 4th phase but this study concluded with a reflection and 

recommendations for future implementation initiatives.  By identifying successes, 

failures, effective and ineffective strategies in the implementation process, can 

assist in adapting and improving the existing training intervention and guide the 

development of future implementation interventions.  The recommendations, 

limitations and a reflection of the implementation process are presented below.   

11.6 RECOMMENDATIONS 

The recommendations below (Table 11.1) pertain to the implementation of a NDSC 

training programme for the MDT who provides services to preterm infants and their 

families in the public sector NICUs.  These recommendations were identified from 

the data analysed in Phase 3. 
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Table 11.1: Recommendations following the implementation of a 
neurodevelopmental supportive care (NDSC) training programme  

Recommendations: 

• All new and rotating staff should attend a two-hour basic induction programme on 

neurodevelopmental supportive care. 

• Continuous in-depth neurodevelopmental supportive care training should be provided for 

all staff.  

• Training sessions should include all members of the multidisciplinary team to promote 

better communication and teamwork. 

• Diverse teaching methods should be included to accommodate different learning styles.    

• Create a portal of recent and relevant literature and guidelines on neurodevelopmental 

supportive care which the multidisciplinary team can access.  

• Develop an online training programme with an attached evaluation, which can be used as 

part of an induction programme if team members are unable to attend face-to-face 

induction.  

• Develop brief training sessions on the various NDSC topics which champions can 

implement on a continuous basis every couple of months. 

• Develop a parental training programme appropriate for parents in the public healthcare 

sector, who have limited resources.  

• Experienced staff and champions should provide bedside training in the neonatal 

intensive care unit. 

• Champions in the neonatal intensive care unit should act as role models and support the 

NICU staff. 

• Senior staff and managers should support the MDT to implement NDSC in the NICU. 

• Parents should be included as part of the MDT in providing neurodevelopmental 

supportive care in the NICU.  

• Introduce initiatives in the NICU to recognise positive behaviour and motivate staff (e.g. 

nurse of the week).  

• Regular meetings with champions to determine and set realistic goals for implementation 

of neurodevelopmental supportive care in their units. 

• Target undergraduate programmes at universities to introduce neurodevelopmental 

supportive care in the curriculum. 
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11.7 LIMITATIONS 

11.7.1 Design limitations 

According to Almeida (Almeida, 2018) some of the limitations of using a multiphase 

design in implementation research are that large-scale research experience is 

recommended; it often requires significant resources; and it is extremely time 

consuming and expensive (Almeida, 2018).  Most implementation studies focus on 

one phase of the implementation process or a couple of steps.  As a single 

researcher, the researcher probably took on too much in this study and it would 

have been better to collaborate with other students or researchers or to focus on 

only one phase of the implementation process.  Considering the critique on how 

long it takes to implement evidence-based interventions in the real world, it is 

important to reduce this time as much as possible.  Collaborations between 

researchers would most likely reduce the time it actually takes to implement the 

intervention.   

Another design limitation was the lack of ongoing intervention following the initial 

implementation of the training programme.  In hindsight, planning for ongoing 

intervention during the six-month post-intervention period could have strengthened 

the research design and ensure clinical application of what was learnt in the training 

sessions. 

11.7.2 Sample size limitations 

Another limitation in this study was the small sample sizes especially in the first 

phase of the study.  In the surveys on self-reported adherence of the MDT to NDSC 

principles in the NICU and the readiness for change assessment, respectively only 

23% (n=58) and 19% (n=49) of the 255 participants who attended the training 

completed these two questionnaires.  The researcher made various appointments 

with the different MDT departments at the hospitals to arrange for face-to-face 

meetings to complete the questionnaires.  Due to the busy schedules of some of 

the disciplines, it was not always possible to conduct these surveys in person.  The 

researcher was requested to rather email the surveys to potential participants.  

These emails were repeatedly sent via email but the response rate remained poor 

at 23% and 19%.  It can be argued that the training needs as identified from the 
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23% (n=58) of the participants and the readiness for change of 19% (n=49) of the 

participants were not representative of the entire MDT at the two hospitals.  It was, 

however, possible to confirm the results of this part of the study through a pre-

implementation survey on the operationalisation of NDSC in the NICU.  The results 

of the pre-implementation survey confirmed the need to include information on all 

nine categories of the NDSC approach in the training programme.   

11.7.3 Measurement tool limitations 

The Implementation of Neurodevelopmental Supportive Care (INDeSC) tool was 

adapted to be used as a questionnaire to determine the self-reported adherence of 

the MDT to NDSC.  With 93 individual items, this tool was too lengthy to be used as 

a questionnaire especially with the inclusion of additional comment boxes for each 

category and subcategory.  This was, however the only tool previously used in the 

South African NICU context.  It is recommended for the INDeSC to be used as an 

audit tool rather than a questionnaire.  It is further recommended for a shorter self-

evaluation questionnaire to be developed from the original INDeSC tool.   

11.7.4 Bias limitations 

The researcher presented both the training programme and conducted the focus 

groups, following the implementation of the training.  This can be critiqued due to 

potential social desirability bias. Social desirability bias is when participants respond 

in a way which they believe is socially acceptable (Bergen & Labonté, 2020).  

Having a rapport with the participants can, however, facilitate honesty in 

participants.  Furthermore, the researcher’s involvement in both the training and the 

focus groups was beneficial as the researcher had knowledge of how the training 

content, duration and methods were adapted.  This enabled the researcher to 

prompt the participants during the focus groups on their opinions of the different 

training sessions which were offered.  To further limit bias, the assistant moderator 

was present in all focus groups, monitoring the group process and ensuring each 

group was conducted in exactly the same manner.    
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11.7.5 Contextual limitations 

In an ideal world, each and every member of the two MDTs should have participated 

in the training programme.  This was not possible due to constant work pressure 

and shortages of staff in the public healthcare sector.  An additional limitation, linked 

to the training of all staff, was the rotation of staff, especially the junior doctors who 

rotated within a period of 3-6 months.  This can potentially affect the translation of 

knowledge into practice and some participants identified this as an implementation 

barrier.  This is, however, the reality and will be an ongoing challenge in the 

academic, public sector hospitals.  The implementation process should be seen as 

a continuous process and ongoing training will be needed to ensure a complete 

change in culture and practice in the NICU.  

11.8 REFLECTION 

Just do it! I am a pragmatist at heart, not a philosopher and not a writer.  I want to 

get things done, identify the problem, construct a plan and make the necessary 

change.  A problem solver.  It shouldn’t be so difficult.  A problem has been 

identified, i.e. developmental care is not implemented in SA NICUs and staff do not 

have the necessary knowledge to implement this approach.  Solution: provide the 

staff with the necessary training and voila, developmental care should be 

implemented in the NICU.  This is obviously completely oversimplified, to say the 

least, but was in essence the initial motivation for this study.       

Throughout this study though, it was clear that one cannot always just jump in and 

get things done.  It is sometimes necessary to stop and think; and plan; and then 

do.  And then go back, and think and plan some more.   The importance of theory 

in this study was apparent as it guided the research process throughout and 

provided a foundation for what to do, how to do it, when to do it and the justification 

for why it needs to be done.  The QIF provided a theoretical framework to guide this 

study.  For a practical person, it made sense to have very specific phases and steps 

and to follow a set plan.  It was, however, much more complicated and definitely not 

straight forward… 

One of the most difficult and challenging aspects was to get participants to agree to 

participate in the study.  The research process was followed to a T and all the 
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necessary permissions to conduct the study were obtained from all involved parties, 

but when it came to the actual participation, participants seemed hesitant or even 

reluctant.  There can be various reasons why participants decide not to participate 

in a study.  One possible reason is the fact that the two research sites are academic 

hospitals, training a multitude of professionals, who often need to conduct research, 

as part of their studies.  These hospitals are therefore bombarded with research 

applications and it is understandable that the staff are reluctant to participate in 

every single study.  Participation in research is supposed to be voluntary, but the 

reality is that a lack of participation can affect the validity of the study results and 

ultimately can cause a study to fail.  I argued that implementation research might 

have been the best design to overcome the lack of participation, but even this design 

had its limitations.     

Another challenging aspect was to get participants to agree on dates for training.  

Although continuous training is essential in professional development, finding the 

time in a busy, often understaffed public sector hospital is challenging at the best of 

times.  I often had to adjust the training based on all the different disciplines’ needs 

and availability as discussed in Chapter 8.  When considering training in these busy 

environments, it is vital to be flexible with dates and times as well as offer a variety 

of training options including: 1-hour sessions, half-day sessions, full-day sessions, 

on-line teaching (podcasts) or even self-study modules.     

As this study formed part of an academic process, to obtain a qualification, I had to 

collect the majority of the data myself.  Implementation research is an extremely 

complex process and although the idea is to implement best evidence practice in 

the shortest possible time, the reality is that it can still take between 3 and 5 years 

due to the multiple phases and steps needed to ensure successful implementation.  

Although I had support from the champions, at the two research sites, I would 

recommend for an implementation study to be conducted by a group of researchers, 

rather than a single person. If this is not possible, it is recommended for the single 

researcher to decide on a specific aspect of the implementation process to conduct 

a more detailed and focused study.    

Funding for research is limited, not only in the public healthcare sector but also in 

universities.   It is unfortunate that researchers are not always supported financially 
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by the academic institutions, especially with something like implementation studies 

which aim to implement the best available evidence in practice.  According to the 

university rules, no funding is provided for students after year three of the study.  In 

implementation research the process of data collection happens sequentially, in 

stages and it is sometimes necessary for time to pass, before certain steps or 

phases can be completed, especially when following up on the effect of the 

implementation of an intervention.  It is recommended for the allocation of research 

bursaries to be awarded based on the research methodology rather than a set time 

frame.     

Through this study, it was evident that neurodevelopmental supportive care was not 

everyday practice in these units, mainly due to a complete unawareness or a lack 

of knowledge of this approach and what it entails.  A supportive organisation is 

crucial to ensure successful implementation.  The organisation and its members 

needed to buy into the proposed intervention and its benefits.  Once the training 

commenced, the MDT embraced the information, was motivated and a desire to 

implement change in their units, was ignited.  Opportunities for staff training need 

to be created to ensure better patient care and outcomes.  

Even with all these obstacles, the researcher thoroughly enjoyed the actual training 

part of the study (the doing).  Imparting information about a topic I am passionate 

about, was exhilarating and very rewarding.  What was even more rewarding was 

the small changes visible in the NICUs following the training: a mum doing KMC, a 

doctor repositioning a distressed infant, a therapist using containment hold following 

an invasive procedure, nurses providing information to parents and encouraging 

them to care for their infants and KMC wraps offered for sale for when the mum 

goes home with her infant.  It is still early days and Rome was not built in a day.  We 

cannot expect to see immediate change, in all areas of developmental care, in these 

NICUs, but an awareness has been created and the future is exciting.      

This is not the end of the journey but merely the beginning.  The researcher plans 

to support the champions of the two hospitals, who will continue to strive for an ideal 

NICU and quality care for all preterm infants and their families.  Meetings have 

already been conducted with some of the champions, to look at the way forward 

and to plan realistic, monthly developmental care goals for the units.  The 
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champions are motivated to drive this process and continue to make changes in 

these units, on a day-to-day basis.  The latest version of the Best Practice 

Guidelines on Neurodevelopmental Supportive Care of The Preterm Infant (Lubbe, 

2019) has been distributed to all MDT members, who participated in the study.  It is 

freely available and can be passed on to new staff members and students.  The 

Little Steps® posters on Behavioural states, Stress cues, Handling and positive 

touch, and Positioning, have been donated to each unit, and recent, relevant journal 

articles, on developmental care, were made available to the MDT.  Ongoing training 

will also need to be provided due to frequent staff changes. This can be done by the 

champions of the units with support from the researcher.   

The changes are small but it is a step in the right direction and with the application 

of NDSC principles, the NICU should be a more conducive environment with the 

evidence speaking for itself, resulting in calmer, more stable preterm infants and 

satisfied families. 

11.9 FINAL CONCLUSION  

This was an implementation study which used the Quality Implementation 

Framework (QIF) as a guide.  The QIF consisted of four phases and 14 steps and 

was adapted for this PhD study.  The first phase of this study focused on identifying 

the training needs of the MDT and determining the operationalisation of NDSC in 

two public sector NICUs in Gauteng, South Africa.  The results confirmed the NDSC 

approach was not visible in the two NICUs and training on all nine NDSC categories 

was needed.  A fit assessment was conducted to compare the identified training 

needs of the MDT with an existing NDSC training programme.  The Little Steps® 

Introduction to NDSC training programme was identified as the most appropriate 

training programme to be implemented at the two hospitals.  A readiness for the 

implementation of a NDSC training programme was conducted and it was 

determined the two MDTs were ready for the suggested change.  A pre-innovation 

session was developed and presented to gain the necessary buy-in from the 

stakeholders.  In Phase 2 of the study the implementation plan was developed which 

included specific tasks, team members responsible for the tasks and a timeline.  In 

Phase 3 the NDSC training programme was implemented.  Following the 

implementation, the process was evaluated by identifying contextual factors 
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(facilitators and barriers) which impacted on the implementation process.  Although 

the QIF has a distinct Phase 4, this PhD study concluded with a reflection and 

recommendations for future training initiatives in the public sector hospitals in South 

Africa.  Small changes in individual practice were achieved through the 

implementation of the NDSC training programme which contribute to improved care 

for preterm infants and their families.             
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APPENDICES  
Appendix A: Information letter 

 

 
 

Information letter and consent form 

Good day, 

My name is Lizelle Jacobs, a PhD student registered at the University of the 
Witwatersrand.  I would like to invite you to participate in my study titled: The 
implementation of a multidisciplinary neurodevelopmental supportive care training 
programme related to preterm infants in the South African public healthcare sector. 

Research indicates that the neonatal intensive care Unit (NICU) environment is not 
supportive of the needs of the preterm infant.  Neurodevelopmental supportive care 
(NDSC) is a range of interventions designed to minimise the stress that preterm infants 
often experience in the NICU environment and has been highlighted as best practice 
in the NICU.  The NDSC approach emphasises individualised care and includes 
aspects such as lighting, sound, positioning, handling of preterm infants and reading 
stress signs of preterm infants.  It is recommended internationally that this approach 
should be implemented to meet the unique needs of the preterm infant.  

The World Health Organization (WHO) endorses implementation research to bridge 
the gap between research and practice.  It contributes to the process of applying 
evidence-based interventions into the real world.  Implementation research does not 
only focus on the implementation of the intervention but also on the contextual factors 
which can facilitate or hinder the process of implementation.      

The researcher will aim to implement a multidisciplinary NDSC training programme 
with the ultimate goal of a wider adoption of the NDSC approach in the NICUs in South 
Africa.   

Implementation of any programme is a complex process and includes various pre-and 
post-implementation stages such as determining training needs, conducting an 
intervention fit assessment, determining the multidisciplinary team’s (MDT) readiness 
for change and assessing the implementation process following the implementation.  
The study is based on the four phases of the Quality Implementation Framework (QIF). 
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You are invited to participate in the following phases and stages of the study:  

Phase 1: 

• To determine the training needs of the MDT on NDSC  
• To determine the readiness of the MDT for implementation of the NDSC 

training programme 

Phase 2: 

• To develop a structure for implementation  

Phase 3: 

• Participation in the multidisciplinary NDSC training programme 
• To identify barriers and facilitators in the implementation process 

Informed consent will be obtained from all multidisciplinary team members (doctors, 
nurses, physiotherapists, occupational therapists, speech therapists, audiologists and 
dietitians) who are currently providing a service in the NICU and who are willing to 
participate in the study.  Confidentiality will be maintained at all times through the use 
of subject codes and the subject codes list will be kept separate from all data collected. 
Participation in the study is voluntary. 

If you have any queries, please feel free to contact me on 082 334 2308.  Please direct 
any ethical queries to the chairperson of the Wits Research Ethics Committee, Prof P. 
Cleaton-Jones on telephone number (011) 717 1234.       

 

If you are willing to participate in the study, please read and sign the attached consent 
form. 

 

Thank you   

Lizelle Jacobs 

 

Supervisor:      Researcher:   

Name: Prof Daleen Casteleijn   Name: Lizelle Jacobs 

Phone: (011) 717 3701    Phone: (011) 717 3701 

Email: daleen.casteleijn@wits.ac.za   Email: lizelle.jacobs@wits.ac.za

mailto:daleen.casteleijn@wits.ac.za
mailto:lizelle.jacobs@wits.ac.za
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I, _______________________________________, agree to participate in the 
study: The implementation of a multidisciplinary neurodevelopmental supportive 
care training programme related to preterm infants in the South African public health 
sector, as outlined in the information sheet. 

 

 

Signature: ___________________  Date: _____________________ 
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Appendix B: Ethical clearance certificate 
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Appendix C: Demographic questionnaire 

  

Subject code: ________________ 

 

Hospital   

Profession  

Year qualified  

Qualification (s) obtained 

(degree/diploma/other) 

 

Number of years’ experience in NICU   

Number of years working in current 

NICU  

 

Undergraduate training on NDSC  

Post graduate training on NDSC  

Would you be interested to be part of 

the NDSC training programme 

planning and implementation process 

(champion) 

 

Yes 

  

No 

 

* NICU: Neonatal intensive care unit; NDSC: Neurodevelopmental supportive care 
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Appendix D: The adapted Implementation of Neurodevelopmental 
Supportive Care (INDeSC) tool 
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Appendix E: Analytical framework for the qualitative analysis of the 
Implementation of Neurodevelopmental Supportive Care (INDeSC) survey 
including new codes 

CATEGORIES  
(NDSC CATEGORIES)  

CODES  
(NDSC SUBCATEGORY) 

1. NICU design 

2. Individualised care 2.1 Observation  

2.2 Care 

3. Family-centred philosophy 3.1 Parents as active participants 

3.2 Privacy and comfort 

3.3 Visitation 

3.4 Parent support groups 

4. Positioning 4.1 Anatomical infant positioning 

4.2 Orientation 

4.3 Individualised bedding 

5. Handling techniques 5.1 Care according to maturation 

5.2 State changes 

5.3 Promotion of rest and sleep 

5.4 Modified hands-on caregiving 

5.5 Positive tactile stimulation 

5.6 Movement 

5.7 Self-regulation 

6. Environmental manipulation 6.1 Noise  

6.2 Light 

6.3 Olfactory 

7. Pain management 

8. Knowledge of infant     
    development 

8.1 Staff 

8.2 Parental education 

9. Feeding 

NEW CATEGORIES AND CODES 

10. Resources 10.1 Staff shortages 

10.2 High workload 

10.3 Equipment or materials 

11. Medical interventions of    
      issues 

11.1 Medical care rather than developmental care 
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Appendix F: The Implementation of Neurodevelopmental Supportive Care (INDeSC) tool 
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Appendix G: Organizational Readiness for Implementing Change (ORIC) 
measure 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



268 
 

Appendix H: Focus group script and questions 

 

Focus Group Script 

Facilitators and Barriers to Implementation of Neurodevelopmental Supportive Care 

 

Introduction 

Good morning/afternoon.  It is lovely to see you all.  The last time I saw you was at the 
Neurodevelopmental Supportive Care training in May.  My colleague, ________________ 
is here to help me with some of the practical aspects such as managing the tape recorders 
and cell phones.  I would like to start off by thanking each one of you for taking the time out 
of your busy schedule to participate today.   

I’m going to lead our discussion and will be asking questions and encouraging and 
moderating our discussion.  We’ll be here for about an hour but no longer than 1.5 hours.   

To allow our conversation to flow more freely, I’d like to go over some ground rules. 

1. Only one person speaks at a time. This is doubly important as our goal is to make 
a written transcript of our conversation today. It is difficult to capture everyone’s 
experience and perspective on our audio recording if there are multiple voices at 
once. 

2. Please avoid side conversations. 

3. Everyone doesn’t have to answer every single question, but I’d like to hear from 
 each of you today as the discussion progresses. 

4. This is a confidential discussion in that I will not report your names or who said what 
to your colleagues or supervisors. Names of participants will not even be included 
in the final report. It also means, except for the report that will be written, what is 
said in this room stays in this room. 

5. We stress confidentiality because we want an open discussion. We want all of you 
to feel free to comment on each other’s remarks without fear your comments will be 
repeated later and possibly taken out of context. 

6. There are no “wrong answers,” just different opinions. Say what is true for you, even 
 if you’re the only one who feels that way. Don’t let the group sway you. But if you do 
 change your mind, let me know. 

7.  Please feel free to be honest in expressing your views whether it is positive or 
 negative.   

8. Let me know if you need a break. The bathrooms are __________. Feel free to 
enjoy a beverage and a snack. 

9. Are there any questions? 
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The reason I am doing this focus group is to gather information on 1.) your experience of 
the Neurodevelopmental Supportive Care training you attended and 2.) to identify 
facilitators and/or barriers of applying this knowledge in your day to day practice. 

Just a brief reminder of the main topics of the training. We looked at:  Fetal development, 
the NICU environment (and how this environment is very different from the womb), 
neurosocial development of the infant (and the different sleep states of the infant), the 
disorganised infant (including stress signs), management of the preterm infant in the NICU 
(including aspects like noise, light and handling) and the role of the MDT in the NICU. The 
training further included some practical sessions such as positioning and Kangaroo Mother 
Care.  

Part 1: (part 1 and part 2 can be fluid) 

So, let’s start by talking about the training…. 

1. What were the highlights of the training for you?  
2. What were lowlights of the training? 

• anything specific you did not find useful/enjoyable/relevant? Please elaborate? 
• length of the training session? 
• depth of information? 
• opinion on the lectures versus the practical sessions?  

 

Part 2: Facilitators and barriers related to a change in practice  

1. From your perspective what changes could you implement and what facilitated that? 
 

2. From your perspective what changes could you not implement and what were the 
barriers? 

 

Ending the session 

Is there anything else you would like to add?   

Again, thank you very much for participating in this focus group.  

 

 

 

 

 

 

 

 

 

 



270 
 

Appendix I: Focus group information letter 

 

 

Good day, 

 

Focus Group Letter and Consent Form 

 

My name is Lizelle Jacobs, a PhD student registered at the University of the 
Witwatersrand.  I would like to invite you to participate in my study titled: The 
implementation of a multidisciplinary neurodevelopmental supportive care training 
program related to preterm infants in the South African public health sector. 

You attended the Little Steps® Neurodevelopmental Supportive Care Training 
Programme in May 2019.  Training does not always translate into a change of 
practice due to various factors and it is therefore important to determine the barriers 
as well as the facilitators when implementing a training programme.   

I would like to invite you to participate in a focus group to discuss the potential 
contextual factors which can facilitate or hinder the process of implementation and 
the translation of training into practice.  

If you have any queries, please feel free to contact me on 082 334 2308.  Please 
direct any ethical queries to the chairperson of the Wits Research Ethics 
Committee, Prof P. Cleaton-Jones on telephone number (011) 717 1234.       

If you are willing to participate in the study, please read and sign the attached 
consent form. 

 

Thank you   

Lizelle Jacobs 
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I, _______________________________________, agree to participate in the 
study: The implementation of a multidisciplinary neurodevelopmental supportive 
care training program related to preterm infants in the South African public health 
sector. 

I understand my participation will remain anonymous. No one will be able to identify 
me when the results are reported and my name will not appear anywhere in the 
written report.  

I agree to have my verbal responses tape-recorded and transcribed for further 
analysis with the understanding that my responses will not be linked to me 
personally in any way. Responses will be kept in the strictest confidence.   

I understand the data collected will be stored safely and securely.   

I agree the researcher may use anonymous quotes in her thesis.  

I may choose not to participate or withdraw at any time during the study.  

 

Name of participant: _________________ 

 

Signature:   _________________ Date:  ____________________ 
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Appendix J: Analytical framework for the qualitative analysis of the focus 
groups including new codes 

NO CATEGORIES  CODES 

1. Knowledge and understanding of neurodevelopmental supportive care (NDSC) 

2. The multidisciplinary team (MDT) 2.1 Team effectiveness and communication 

2.2 Abilities, skills and confidence 

3. Complexity of change or neurodevelopmental supportive care (NDSC) 

4. Staff commitment and attitude 

5. Leadership/support 

6. Organisation 6.1 Behaviour, beliefs, culture 

7. Attitudes towards change 7.1 Positive 

7.2 Negative 

8. Current state of the neonatal 
intensive care unit (NICU) 

8.1 Physical structure 

9. Resources 9.1 Staff, caseload, time 

9.2 Equipment 

NEW CATEGORIES AND CODES  

10. Training itself 10.1 Training manual 

10.2 Ideas for future training 

10.3 Support from supervisors 

10.4 Dedicated time for training 

10.5 Lectures versus practical aspects 

10.6 Depth of training 

10.7 Duration of training 

11. Negative experience of training 11.1 Unable to remember 

11.2 Awareness 

11.3 Frustration 

11.4 Time 

12. Positive experience of training  12.1 Favourite things 

12.2 Change in practice – small things 

12.3 Change in practice – caregiver awareness 

13. Awareness and Realisation 13.1 Your duty 
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Appendix K: Permission letter from the hospital Chief Executive Officers 
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Appendix L: Permission letter from the Heads of the Neonatal Intensive Care 
Units 

 
 

To whom it may concern,  

 

RE: PERMISSION TO CONDUCT A PHD STUDY 

 

I, Lizelle Jacobs am currently registered as a PhD student at the University of the 
Witwatersrand. I would like to conduct a study titled: 

The implementation of a multidisciplinary neurodevelopmental supportive care 
training program related to preterm infants in the South African public health sector. 

Research indicates that the Neonatal Intensive Care Unit (NICU) environment is not 
supportive of the needs of the preterm infant.  Neurodevelopmental Supportive Care 
(NDSC) is a range of interventions designed to minimise the stress that preterm 
infants often experience in the NICU environment and has been highlighted as best 
practice in the NICU.  The NDSC approach emphasises individualised care and 
includes aspects such as lighting, sound, positioning and handling of preterm infants 
and reading stress signs of preterm infants. It is recommended internationally that 
this approach should be implemented to meet the unique needs of the preterm 
infant.  

The World Health Organization (WHO) endorses implementation research to bridge 
the gap between research and practice.  It contributes to the process of applying 
evidence-based interventions into the real world.  Implementation research does 
not only focus on the implementation of the intervention but also on the contextual 
factors which can facilitate or hinder the process of implementation.      

The researcher will aim to implement a multidisciplinary NDSC training programme 
with the ultimate goal of a wider adoption of the NDSC approach in the NICUs in 
South Africa.   

Implementation of any programme is a complex process and includes various pre-
implementation stages such as determining training needs, conducting a training-
needs-and-subject-matter-fit and determining the multidisciplinary team’s (MDT) 
readiness for change.  The study is based on the four phases of the Quality 
Implementation Framework (QIF). 
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Phase 1 of the study will focus on determining the MDT’s training needs, the current 
practice of neurodevelopmental supportive care in the NICU, conducting an 
intervention fit assessment, determining the MDT’s readiness for change and 
getting buy-in from the critical stakeholders through a pre-innovation session. 

Phase 2 will entail the development of a structure for implementation.  The 
development of the structure will be facilitated by the researcher and identified 
champions will assist with the planning of the implementation which include the 
listing of tasks required for implementation, establishing a timeline for 
implementation tasks, and assigning implementation tasks. 

In Phase 3 of the study the researcher aims to implement the NDSC training 
programme, determine the barriers and facilitators impacting on successful 
implementation as well as determine the effect of the implementation of training 
programme on the operationalisation of NDSC in the NICU.  This is an important 
phase as the information gained from this phase can inform future implementation 
efforts in other public sector NICUs in South Africa. 

Informed consent will be obtained from all multidisciplinary team members (doctors, 
nurses, physiotherapists, occupational therapists, speech therapists, audiologists 
and dietitians) who are currently providing a service in the NICU or to preterm infants 
and who are willing to participate in the study.  Confidentiality will be maintained at 
all times through the use of subject codes and the subject codes list will be kept 
separate from all data collected.  Participation in the study is voluntary. 

If you have any queries, please feel free to contact my supervisor, Daleen Casteleijn 
or myself.  Please direct any ethical queries to the chairperson of the Wits Research 
Ethics Committee, Prof P. Cleaton-Jones on telephone number (011) 717 1234.       

Thank you in anticipation  

Lizelle Jacobs 

 

Supervisor:      Researcher:   

Name: Prof Daleen Casteleijn   Name: Lizelle Jacobs 

Phone: (011) 717 3701    Phone: (011) 717 3701 

Email: daleen.casteleijn@wits.ac.za   Email: lizelle.jacobs@wits.ac.za 

mailto:daleen.casteleijn@wits.ac.za
mailto:lizelle.jacobs@wits.ac.za
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Appendix M: The Guideline for Reporting Evidence-based Practice 
Educational Interventions and Teaching (GREET) checklist 

INTERVENTION 

Little Steps® Introduction to neurodevelopmental supportive care (NDSC) training 

programme  

WHY? - this educational process 

1. Intervention:  

An existing one-day Little Steps® Introduction to NDSC training programme, was 

adapted and presented to the multidisciplinary team (MDT), who provide services 

to preterm infants and their families, in two public sector NICUs. The course fit the 

training needs of the MDT as identified from Phase 1 of the implementation study.  

The course includes information on all NDSC categories but is brief enough to fit 

the workload and schedules of the MDT.    

2. Theory:  

This course is based on Als’ Synactive Theory (Als, 1986) and the developmental 

care approach (Symington & Pinelli, 2006). 

3. Learning objectives:  

The learning objectives of this one-day course include the following: 

No Topic and Objectives  

1. Fetal Development and Neonatal Intensive Care Unit 

1. Explain the importance of the intrauterine environment to support fetal 
 development 

2. Understand the process of development of the sensory  systems in utero 

3. Identify the role and function of myelination in the maturation of the nervous 
 system 

4. Identify the normal values for vital signs in the premature infant 

5. Understand the impact of the NICU environment on the  extrauterine fetus 
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No Topic and Objectives  

2. Neurosocial Development 

1. Understand the Model of Synactive Organization of Behavioral Development as 
 developed by Dr. Heidelise Als 

2. Describe the three stages of neurosocial behaviour according to Peter Gorski 

3. Identify the five subsystems of infant development and their defining 
 characteristics 

4. Recognise an organised / self-regulated infant 

5. Identify when an infant needs protection and when stimulation 

3. Disorganised Infant 

1. Describe the different sensory systems and the impact of the environment on the 
 extrauterine fetus 

2. Demonstrate the ability to identify stress signals in the preterm infant 

3. Understand how stressful events may influence the infant’s short- and long-term 
 development 

4. Developmentally Supportive Management 

1. Describe what neurodevelopmentally supportive care is 

2. Know how to prevent disorganisation in the fragile infant  

3. Demonstrate how to support the infant to a level of self-regulation by means of 
 handling, positioning and changes in care 

4. Model appropriate handling and positioning techniques to colleagues 

5. Skin-to-Skin Care 

1. Know what skin-to-skin is / Kangaroo Mother Care (KMC) 

2. Understand the history of KMC 

3. Describe the benefits of Kangaroo Mother Care 

4. Understand the physiology behind Kangaroo Mother Care 

 

4. Evidence-based practice content:  

The content of this course is based on the best evidence-based practice for preterm 

infants and their families in the NICU.  Information on nine essential components of 

the NDSC approach, based on an integrative literature review, are included in the 

course (Lubbe et al., 2012). 
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WHAT? 

5. Materials:  

Little Steps® One-Day Introduction on NDSC training programme focusing on: the 

NICU, Fetal Development, Neurosocial Development, Disorganised Infant, 

Introduction to the management of the preterm infant and the role of the MDT in the 

NICU.  PowerPoint presentations and manuals were provided.  

More information on the course can be obtained from the Little Steps® website: 

http://www.littlesteps.co.za 

6. Educational Strategies:  

A top-down implementation strategy was used as educational material was shared 

through lectures and practical sessions.  Additional teaching strategies used in the 

educational intervention included quizzes, discussion groups, demonstrations and 

videos. 

7. Incentives:  

The course has been accredited by the South African Medical Association (SAMA) 

(Appendix N) for seven continuing professional development (CPD) points.  

Permission was further obtained from SAMA to adapt the course and present a 

concise 2-hour session to the doctors and nurses (2 CPD points).  Participants 

received a CPD certificate on completion of the training.      

WHO PROVIDED? 

8. Instructors:  

All training was provided by the researcher.  The researcher is an Occupational 

Therapist with a Masters degree and a special interest in paediatrics, development, 

neurology, developmental delay, the NICU and the preterm infant.  The researcher 

was further a lecturer at the University of the Witwatersrand with 7 years’ experience 

in teaching on both an undergraduate and postgraduate level.  The researcher 

completed the four-day Little Steps® training programme in 2014 and taught and 

presented on various platforms to various disciplines.  The researcher met with two 

experienced presenters prior to the implementation of the training programme to 

http://www.littlesteps.co.za/
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ensure a thorough understanding of the content and to ensure the content is 

delivered as intended.  All training material was updated by the researcher with 

recent and relevant references.    

HOW? 

9.  Delivery:  

Training was provided face-to-face in a group setting.  The size of the groups varied 

from 3 to 20 participants per group.  Due to day and night shifts, staff shortages and 

workload, participants were able to decide on a suitable date to attend the training.  

An extensive number of training dates were provided by the researcher stretching 

over a period of 5 weeks. 

WHERE? 

10.  Environment:  

Two venues were used for the training at Hospital A and two venues was used for 

the training at Hospital B. 

All rooms were dedicated training rooms with tables, chairs, a data projector and a 

screen.  The rooms had sufficient space, lighting and ventilation.  

For the nursing staff at Hospital A the training had to be conducted in the NICU at 

the nurses’ station.  This was not ideal as the NICU is a busy and noisy environment.  

For Hospital A’s doctors, their meeting room was used.  For the second training 

session with the doctors, this room was too small as the group was too big 

(participants did not divide themselves equally between the two sessions and most 

participants preferred to attend the second session).     
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WHEN? and HOW MUCH? 

11.  Schedule:  

The number of times the training intervention was delivered over the period of time 

including the number of sessions, the duration and who attended these sessions 

are indicated in the table below: 

Number of times training was 

delivered 

8 times in the first 3 weeks 

14 times in the following 2 weeks 

Period when training was 

presented  

5 weeks 

Number of sessions Eight x 1-day sessions for the dietitians, 

physio-, speech- and occupational 

therapists (8:30 – 16:00) 

Two x 2-hour session for two groups of 

doctors: Hospital A (8:00 – 10:00 and 

10:30 – 12:30) 

Two x 1-hour sessions for the same group 

of doctors: Hospital B 

Five x 30 min sessions for nurses (total 2.5 

hours) – Hospital A (presented twice) 

6 x 2.5-hour sessions for nurses – Hospital 

B 

 
12.  Time spent in face-to-face contact:   

The full duration of the different training sessions (as described in the table above) 

were spent face-to-face with the learners. 
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PLANNED CHANGES 

13.  Adaptation of the educational intervention:   

Due to institutional limitations (staff shortages, shifts and service delivery needs), it 

was necessary to adapt the training programme for the doctors and nurses.  It was 

too difficult for all the doctors and the nurses to attend a full-day training programme.   

For the doctors at Hospital A, the training was condensed and presented in two 2-

hour sessions.  Half the doctors attended the first session and the other half 

attended the second session.  This ensured wards were still covered and service 

delivery was uninterrupted.  A meeting room (which is also used as a training room) 

was used with a data projector and a screen.   

The nurses from Hospital A work in 5-day shifts with 3 days on and 2 days off.  For 

these nurses the programme was adapted to a 10-day rolling programme of 30-

minute training sessions per day.  The programme ran for 10 consecutive days, to 

make sure both shifts of nurses were able to attend all 5 sessions of the training.  It 

was further necessary to present the training in the NICU at the nurses’ station. The 

content remained the same.     

The nursing manager at Hospital B preferred for the nurses to attend one 4.5-hour 

session rather than a 30-minute session daily.  The same venue was used as for 

the full-day training programme and the content remained the same.  

The shorter training sessions obviously allowed for less time for group discussions, 

demonstrations and practising practical aspects or skills.  

UNPLANNED CHANGES 

14.  Modification of the educational intervention: 

There were no unplanned changes during the course of the study and the 

educational material was not modified in any way.  
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HOW WELL? 

15.  Attendance:  

For Hospital A, 125 participants (61%) attended the training while for Hospital B, 

130 participants (68%) attended.  Buy-in for the implementation of the training 

programme was obtained from the heads of departments and the unit managers 

prior to the implementation.  Some of the heads of departments or unit managers 

also attended the training.   

16.  Delivery of educational intervention as originally planned: 

Existing Little Steps ® PowerPoint presentations were used for all training sessions 

and presented as intended. 

17.  The delivery of the educational intervention as scheduled: 

The schedule for the delivery of the educational intervention was adapted to suit the 

different disciplines’ schedules and was therefore presented as described in item 

11. 
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Appendix N: South African Medical Association accreditation  
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Appendix O: Turnitin report 
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