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AAP American Academy of Pediatrics 

AF Audit and Feedback 

AMSTAR Assessment of Multiple Systematic Reviews 

ANNP Advanced Neonatal Nurse Practitioner 

BAPEN British Association of Parenteral and Enteral Nutrition  

CAN Clinical Assessment of Nutrition 

CDSS Clinical Decision Support Systems 

CLD Chronic Lung Disease 

cm Centimetre 

CME Continuing Medical Education 

CNS Coagulase Negative Staphylococcus 

DBM Donor Breast Milk 

DEM Dissemination of Educational Materials 

DRV Dietary Reference Value 

EAR Estimated Average Requirement 

EDD Estimated Date of Delivery 

ELBW Extremely Low Birth weight (birth weight less than 1000g) 

EOV Educational Outreach Visits 

EPOC Effective Practice and Organisation of Care  

ESPGHAN European Society for Pediatric Gastroenterology, Hepatology and Nutrition  

g gram 

HC Head Circumference  

IGF Insulin-like Growth Factor 

IU International Unit 

IVH Intraventricular Haemorrhage 

Kcal Kilocalorie 

Kg Kilogram 

LBW Low Birth Weight (birth weight less than 2500g) 

LCP Local Consensus processes 

LOL Local Opinion Leaders 

LOS Late Onset Sepsis 

MBM Maternal Breast Milk 

MeSH Medical Subject Headings 

μmol Micromole 

mmol Millimole 

MRC Medical Research Council 

NCEPOD National Confidential Enquiry into Patient Outcome and death 

NEC Necrotising Enterocolitis 

NHS National Health Service 

NICM Newborn Infant Close Monitoring 

NICU Neonatal Intensive Care Unit 

nmol Nanomole 

NPM Normalization Process Model 

NPT Normalization Process Theory  



NST Nutrition Support Team 

OR Odds Ratio 

PBC Perceived Behavioural Control 

PBP Potentially Better Practices 

PCA Post-conceptional Age 

PI Professional Intervention 

PMAC Proxy Measure of Actual Control 

PMI Patient Mediated Interventions 

PN Parenteral Nutrition 

PNRS Simple Paediatric Nutrition Risk Score 

PRISM Practical, Robust Implementation and Sustainability Model  

PYMS Paediatric Yorkhill Malnutrition Score  

RNI Reasonable Nutrient Intake 

ROP Retinopathy of Prematurity 

RRI Reasonable Range of Intake 

SD Standard Deviation 

SDS Standard Deviation Score 

SEND Standardised Electronic Neonatal Database  

SENNAT Southampton Electronic Neonatal Nutrition Assessment Tool  

SN Subjective Norms 

STAMP Screening Tool for the Assessment of Malnutrition in Paediatrics  

STRONGkids Screening Tool for Risk On Nutritional status and Growth  

TPB Theory of Planned Behaviour 

TRA Theory of Reasoned Action 

UK United Kingdom 

US United States 

USA United States of America 

VLBW Very Low Birth Weight (birth weight less than 1000g) 

VON Vermont Oxford Network 

WHO World Health Organisation 
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Figure 1.1: A framework for considering complexity (adapted from Patton33)
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1. The introduction of a complex intervention for the nutritional care of preterm infants 
will improve their nutrient intakes and growth 
 

2. The use of Normalization Process Theory to both monitor and guide the 
implementation of a complex intervention will result in improved integration into 
practice with subsequent improvement in clinical outcome measures 

 

 

1. Develop and implement a complex intervention for the nutritional care of preterm 
infants (born at less than 30 weeks gestation or with a birth weight less than 1501g). 
Following implementation of the intervention (for 1 year), assess its effect on 
improving: 

a. The delivery of Energy (in kcal/kg/day) and Protein (in g/kg/day), compared 
with recommendations for this group of infants at 1 week of age, 2 weeks of 
age, 4 weeks of age, 6 weeks of age, 36 weeks post menstrual age and 
discharge. 

b. Growth (length, weight and head circumference)  at 1 week of age, 2 weeks of 
age, 4 weeks of age, 6 weeks of age, 36 weeks post menstrual age and 
discharge. 
 



2. Assess the factors which promote or inhibit the implementation, uptake and staff 
engagement of the complex intervention for the nutritional care of preterm infants. 
This includes: 

a. The effectiveness of the intervention in terms of changing practice and how 
successfully components of the complex intervention are embedded and 
integrated into ‘normal’ practice (‘normalization’) 

b. An assessment of the factors which impede or enhance the integration of the 
new practices into routine normal care ('normalization') 

c. The relationship between the effectiveness of the complex intervention at 
changing practice and the nutritional and growth outcomes described above. 

d. The effect of NPT to guide and assess the implementation process.  

 







 

 





 





 

Extremely Low Birth Weight (<1000g) Very Low Birth Weight (<1500g) 

 

Parenteral Enteral Parenteral Enteral 

 

Day 0 Transition Growing Day 0 Transition Growing Day 0 Transition Growing Day 0 Transition Growing 

Energy (kcal) 40 - 50 75 - 85 105 - 115 50 - 60 90 - 100 130 - 150 40 - 50 60 - 70 90 - 100 50 - 60 75 - 90 110 - 130 

Protein (g)  2 - 2 3.5 - 3.5 3.5 - 4 2 - 2 3.5 - 3.5 3.8 - 4.4 2 - 2 3.5 - 3.5 3.2 - 3.8 2 - 2 3.5 - 3.5 3.4 - 4.2 

Carbohydrate (g) 7 - 7 8 - 15 13 - 17 7 - 7 8 - 15 9 - 20 7 - 7 5 - 12 9.7 - 15 7 - 7 5 - 12 7 - 17 

Fat (g) 1 - 1 1 - 3 3 - 4 1 - 1 1 - 3 3.2 - 8.4 1 - 1 1 - 3 3 - 4 1 - 1 1 - 3 5.3 - 7.2 

Sodium (mmol) 0 - 1 2 - 5 3 - 5 0 - 1 2 - 5 3 - 5 0 - 1 2 - 5 3 - 5 0 - 1 2 - 5 3 - 5 

Potassium (mmol) 0 - 0 0 - 2 2 - 3 0 - 0 0 - 2 2 - 3 0 - 0 0 - 2 2 - 3 0 - 0 0 - 2 2 - 3 

Calcium (mmol) 0.5 - 1.5 1.5 - 1.5 1.5 - 2 0.8 - 2.5 2.5 - 2.5 2.5 - 5.5 0.5 - 1.5 1.5 - 1.5 1.5 - 2 0.8 - 2.5 2.5 - 2.5 2.5 - 5.5 

Phosphorous (mmol) 0 - 0 1.5 - 1.9 1.5 - 1.9 0.6 - 1.9 1.9 - 4.5 1.9 - 4.5 0 - 0 1.5 - 1.9 1.5 - 1.9 0.6 - 1.9 1.9 - 4.5 1.9 - 4.5 

Magnesium (mmol) 0 - 0 0.2 - 0.3 0.2 - 0.3 0.1 - 0.3 0.3 - 0.6 0.3 - 0.6 0 - 0 0.2 - 0.3 0.2 - 0.3 0.1 - 0.3 0.3 - 0.6 0.3 - 0.6 

Iron (umol) 0 - 0 0 - 0 1.8 - 3.6 0 - 0 0 - 0 35.8 - 71.6 0 - 0 0 - 0 1.8 - 3.6 0 - 0 0 - 0 35.8 - 71.6 

Zinc (umol) 0 - 2.3 2.3 - 2.3 6.1 - 6.1 0 - 15.3 6.1 - 18.3 15.3 - 45.9 0 - 2.3 2.3 - 2.3 6.1 - 6.1 0 - 15.3 6.1 - 18.3 15.3 - 45.9 

Copper (umol) 0 - 0 0 - 0.3 0.3 - 0.3 0 - 0 0 - 2.4 1.9 - 2.4 0 - 0 0 - 0.3 0.3 - 0.3 0 - 0 0 - 2.4 1.9 - 2.4 

Selenium (nmol) 0 - 0 0 - 16.5 19 - 57 0 - 0 0 - 16.5 16.5 - 57 0 - 0 0 - 16.5 19 - 57 0 - 0 0 - 16.5 16.5 - 57 

Iodine (nmol) 0 - 0 0 - 8 7.9 - 7.9 0 - 0 0 - 473 79 - 473 0 - 0 0 - 8 7.9 - 7.9 0 - 0 0 - 473 79 - 473 

Manganese (nmol) 0 - 0 0 - 13.7 18.2 - 18.2 0 - 0 0 - 137 13 - 137 0 - 0 0 - 13.7 18.2 - 18.2 0 - 0 0 - 137 13 - 137 

Vitamin A (IU) 700 - 1500 700 - 1500 700 - 1500 700 - 1500 700 - 1500 700 - 1500 700 - 1500 700 - 1500 700 - 1500 700 - 1500 700 - 1500 700 - 1500 

Vitamin D (IU) 40 - 160 40 - 160 40 - 160 150 - 400 150 - 400 150 - 400 40 - 160 40 - 160 40 - 160 150 - 400 150 - 400 150 - 400 

Vitamin E (IU) 2.8 - 3.5 2.8 - 3.5 2.8 - 3.5 6 - 12 6 - 12 6 - 12 2.8 - 3.5 2.8 - 3.5 2.8 - 3.5 6 - 12 6 - 12 6 - 12 

Table 2.1: Recommended Range of Intakes of key nutrients, according to Tsang et al  



1. Fetal body composition and corresponding tissue accretion rates 

In 1976 Zeigler and colleagues used published body composition data from the 

chemical analysis of several data sets of preterm infants who were stillborn or died 

within a few hours of birth to compile the body composition of a ‘reference fetus’ 

between 24 and 40 weeks gestation60. By knowing how the chemical composition 

changes during this period, it is possible to estimate the nutrient intakes necessary to 

achieve this reference composition. This approach, whilst logical, has several 

limitations. Firstly, only a small number of infants were included, which reduces its 

generalizability. Secondly, the cohort of infants used was mostly born in the early part 

of the 20th century, so may not represent current trends in birth weight and in-utero 

growth. Thirdly, this approach assumes that the infant used were representative of the 

population, when actually they may have been born early or not survived due to a 

pathological cause, which may also have affected their in utero growth and accretion 

of tissue. Finally, estimating requirements based on composition relies on assumptions 

about the way in which nutrient intake relates to the deposition of new tissue14 60 61. 

 

2. Experimental measures of nutrient turnover 

Several experimental methods exist for estimating the expenditure, turnover or 

balance of nutrients, particularly for energy and protein. Some studies on preterm 

infants have been carried out looking at energy expenditure (mainly using ‘doubly 

labelled water’ containing isotopes of hydrogen and oxygen) and protein balance, and 

have been used to inform the development of Tsang et al’s RRIs in conjunction with 

other methods. A limitation of these studies is that the experimental methods are 

imperfect, as they rely on several assumptions regarding the underlying metabolic 

pathways. For energy expenditure, these assumptions include a fixed respiratory 

quotient whilst protein balance studies assume a steady state of protein accretion and 

require the intake and utilisation of other nutrients (particularly energy which is 

required in order to use protein for growth) to remain constant14. 

 

3. Results of clinical studies or trials of nutritional interventions in preterm infants 

Over the past four decades, multiple studies have been carried out looking at the 

effect of feeds containing known intakes of particular nutrients, sometimes in 

comparison to feeds containing a different amount of the nutrient in question. Usually 

growth or nutrient balance is the main outcome measure used. Similarly to the 

experiments concerned with nutrient turnover described above, the majority of the 

work has investigated energy and protein intakes. These studies provide evidence of 

the clinical effect of particular amounts of nutrient and so where available were also 

used to inform RRIs. They are limited in that they often include only small numbers of 

infants or are unable to test the amount of nutrient needed to excess (i.e. in some 

trials a ‘ceiling’ of a particular nutrient is often not reached in terms of seeing a plateau 

of the outcome measure or evidence of toxicity). One advantage of these studies 

however, is that they are on live infants and so provide insight into the relationship 



between nutrient intake and the effects of other factors such as concurrent illness. 

They also allow study of the relationship between nutrient intake and catch up growth, 

which cannot be adjusted for adequately using body composition based approach 

described above)14 61. 

 

4. Measures of nutrients in umbilical cord blood or maternal to fetal plasma ratios 

Analysis of cord blood after preterm delivery, together with data on maternal and fetal 

plasma levels of nutrients has also been studied. These data allow insight into the 

amounts of nutrient delivered to the fetus and were taken into account when deriving 

RRIs for some of nutrients, particularly micronutrients such as vitamins and trace 

elements14. 

 

5. Data from term infants (including breast milk composition) extrapolated to preterm 

infants 

In many cases, the RNI for term infants or the composition of breast milk (taken from 

reference data) was used as the basis for RRIs, particularly for nutrients where there 

was little data available in terms of fetal composition or experimental/trial data14. 

 

6. Estimates or experiments on effect of comorbid states in preterm infants 

Where available, published data regarding the effect of comorbidities (such as chronic 

lung disease) on energy expenditure and nutrient utilisation were taken into account14. 



 







 



𝑆𝐷𝑆 =
(Observed value − Mean value of the reference population)

Standard deviation value of reference population

 

 

 Published recommendations by the ESPGHAN: 

o Enteral nutrient supply for preterm infants: commentary from the ESPGHAN, 

2010 15 

o Guidelines on Paediatric Parenteral Nutrition of the ESPGHAN and the 

European Society for Clinical Nutrition and Metabolism, Supported by the 

European Society of Paediatric Research, 2005 75 

o Feeding preterm infants after hospital discharge: a commentary by the 

ESPGHAN Committee on Nutrition.2006 76 

 Nutrition of the Preterm Infant: Scientific basis and Practical Guidelines (second 

edition) by Tsang et al, as described above 14 

 The Vermont Oxford Network’s ‘Potentially Better Practices (PBPs) for Nutrition’23 

 WHO and UNICEF publications: 

o Management and support of infant feeding in maternity facilities. Infant and 

young child feeding : model chapter for textbooks for medical students and 

allied health professionals, WHO 2009 77 

o Optimal feeding of low-birth-weight infants, WHO 2006 78 



o UNICEF Baby Friendly Initiative, http://www.unicef.org.uk/babyfriendly

 Guidance by UK national colleges, associations and government bodies 

o Early Breast Feeding-Midwifery Practice Guideline: Royal College of Midwives 

2008 79 

o Service Standards for Hospitals Providing Neonatal Care (Third Edition): British 

Association of Perinatal Medicine 2010 80. 

o Breastfeeding in children’s wards and departments: Guidance for good 

practice: Royal College of Nursing 2009 81. 

o Toolkit for High-Quality Neonatal Services. NHS Department of Health 2009 82. 

 Cochrane reviews and other published systematic reviews 

 Randomised Control Trials and other studies providing evidence for practice where 

current guidance or Cochrane reviews are not clear. 

 



Practice 
Area 

Recommendations Source 
Other Key 
References 

Level of 
Evidence 

Grade of 
Evidence 

Timing of 
starting PN 

Parenteral Nutrition (carbohydrate/amino acid 
based solutions) should be commenced in the 
first 24 hours of life 

ESPGHAN Parenteral Nutrition Guidelines 2005 
75

, VON “Got Milk” focus group Potentially Better 
Practices for Nutrition Support 2003  

23
 

87-91
 2 B 

Intravenous lipid (as part of Total Parenteral 
Nutrition) should be commenced in the first 24 
hours of life 

ESPGHAN Parenteral Nutrition Guidelines 2005 
75

, VON “Got Milk” focus group Potentially Better 
Practices for Nutrition Support 2003  

23
 

44 92
 3 C 

Timing of 
starting enteral 
feeds and rates 

of increase 

Trophic enteral feeds (max 24ml/kg/day) should 
be started within the first 72 hours of life 

VON “Got Milk” focus group Potentially Better 
Practices for Nutrition Support 2003  

23
 

20 89 93-98
 1 B 

Enteral feeds should be increased at 10-
20ml/kg/day unless clinically contraindicated. 

VON “Got Milk” focus group Potentially Better 
Practices for Nutrition Support 2003 

23
 

89 99-101
 1 B 

Dealing with 
gastric aspirates 

There should be a consistent approach to dealing 
with gastric aspirates, preferably based on a 
clinical guideline 

VON “Got Milk” focus group Potentially Better 
Practices for Nutrition Support 2003 

23
 

93 102-105
 4 D 

Restarting feeds should be reviewed at each 
subsequent feed time following withholding 
feeds due to aspirates or clinical concerns 

VON “Got Milk” focus group Potentially Better 
Practices for Nutrition Support 2003 

23
 

102-104
 4 D 

Optimising use 
of breast milk 

(both MBM and 
DBM) 

MBM is the feed of choice for preterm infants 
VON “Got Milk” focus group Potentially Better 
Practices for Nutrition Support 2003 

23
, WHO 

optimal feeding of LBW infants 2006 
78

 

20 106-109
 1 A 

There should be clear guidance regarding the use 
DBM 

UKAMB Milk Bank guidelines 3
rd

 edition, 2003 
110

  5 D 

Use of fortifier 
and preterm 

formula  

Breast milk fortifier should be introduced when 
infants are over 2 weeks old and receiving 
150ml/kg/day or greater of MBM/DBM 

VON “Got Milk” focus group Potentially Better 
Practices for Nutrition Support 2003 

23
 

111 112
 1 B 

Infants who are not breast fed should receive 
specialist high calorie and protein preterm infant 
formula 

VON “Got Milk” focus group Potentially Better 
Practices for Nutrition Support 2003 

23
, WHO 

optimal feeding of LBW infants 2006 
78

,  
ESPGHAN 2010 Enteral Nutrient Supply for 
Preterm Infants 

15
 

113-116
 1 B 



Practice 
Area 

Recommendations Source 
Other Key 
References 

Level of 
Evidence 

Grade of 
Evidence 

Lactation support 
and establishing 

breastfeeding 

Mothers should be supported to start and 
continue breastfeeding, including  expressing 
milk as soon as possible after birth 

RCM Early Breast feeding 2008 
79

, BAPM 2010 
80

, 
RCN Breastfeeding in children’s wards and 
departments 2009 

81
, DOH Toolkit for High-

Quality Neonatal Services (2009) 
82

 

 5 D 

Mothers should be helped to initiate 
breastfeeding within half an hour of birth  

WHO Infant and young child feeding : model 
chapter for textbooks for medical students and 
allied health professionals 2009 

77
 

 5 D 

There should be a written breastfeeding policy 

RCN Best practice in paediatric services 1998, 
RCN Breastfeeding in children’s wards and 
departments 2009 

81
, DOH Toolkit for High-

Quality Neonatal Services (2009) 
82

 

 5 D 

Optimising 
nutrition after 

discharge 

Infants who are not fully breast fed at discharge 
should be discharged on preterm post-discharge 
formula 

ESPGHAN 2006 Position Paper on Feeding 
Preterm Infants After Discharge 

76
 

115 117-119
 1 C 

Targets for micro- 
and 

macronutrient 
delivery 

The nutritional targets for preterm infants 
should be those laid out in ‘Nutrition of the 
Preterm Infant’ by Tsang et al 

Nutrition of the Preterm Infant 2005, Tsang et al 
14

, ESPGHAN 2010 Enteral Nutrient Supply for 
Preterm Infants 

15
 

 3 C 

Monitoring 
growth and 

nutrition 

All preterm infants should be weighed weekly as 
a minimum 

WHO optimal feeding of LBW infants 2006 
78

, 
RCN Position statement on Malnutrition 2006 

 4 D 

All preterm infants should have their head 
circumference and length measured weekly 

VON “Got Milk” focus group Potentially Better 
Practices for Nutrition Support 2003 

23
 

 4 D 

Use of vitamin 
and mineral 
supplements  

Appropriate mineral supplements should be 
started in response to abnormal blood results 

Nutrition of the Preterm Infant 2005, Tsang et al 
14

, ESPGHAN 2010 Enteral Nutrient Supply for 
Preterm Infants 

15
 

 2 B 

Preterm infants should be started on 
appropriate Iron and vitamin supplements 
before discharge unless contraindicated 

Nutrition of the Preterm Infant 2005, Tsang et 
al, 

14
 WHO optimal feeding of LBW infants 2006 

78
, ESPGHAN 2010 Enteral Nutrient Supply for 

Preterm Infants 
15

 

 2 B 



Practice 
Area 

Recommendations Source 
Other Key 
References 

Level of 
Evidence 

Grade of 
Evidence 

Staffing for the 
delivery of a 
parenteral 

nutrition service 

There should be a pharmacist with neonatal 
expertise available for the prescription of PN 
(ideally a multidisciplinary nutrition support 
team) 

BAPM 2010 
80

,ESPGHAN Parenteral Nutrition 
Guidelines 2005 

75
, DOH Toolkit for High-

Quality Neonatal Services (2009) 
82

 
 5 D 

Staffing for the 
delivery of an 

enteral nutrition 
service 

There should be a dietician with neonatal 
expertise available to help guide the prescription 
of enteral nutrition 

BAPM 2010 
80

, DOH Toolkit for High-Quality 
Neonatal Services (2009) 

82
 

 5 D 

Staffing for the 
delivery of a 

lactation support 
service 

There should be breast feeding support staff 
available to support mothers 

BAPM 2010 
80

, RCN Best practice in paediatric 
services 1998

120
, RCN Breastfeeding in 

children’s wards and departments 2009 
81

 
 4 D 

Facilities for 
provision of PN 

There should be access to a computerised system 
to prescribe PN 

ESPGHAN Parenteral Nutrition Guidelines 2005 
75

 
 2 B 

There should be a guideline for the use of PN 
ESPGHAN Parenteral Nutrition Guidelines 2005 
75

 
 4 D 

Facilities for 
provision of 

enteral feeds 

Expressed maternal and donor milk should be 
handled appropriately 

UKAMB Milk Bank guidelines 3
rd

 edition, 2003 
110

 
 5 D 

Facilities for 
provision of 

lactation support 

Breast pumps and appropriate facilities for 
mothers to express should be available 

BAPM 2010 
80

, RCN Best practice in paediatric 
services 1998 

120
, RCN Breastfeeding in 

children’s wards and departments 2009 
81

 
 5 D 

Table 2.2: Current guidelines and recommendations for the nutritional care of preterm infants 



Level Definition 

1 Systematic review of randomized trials or n-of-1 trials 

2 Randomized trial or observational study with dramatic effect 

3 Non-randomized controlled cohort/follow-up study 

4 Case-series, case-control studies, or historically controlled studies 

5 Mechanism-based reasoning 

Table 2.3: Oxford Centre for Evidence Based Medicine 2011 Levels of Evidence for 
Treatments (adapted from full Levels of Evidence 2011 table83). Note that level 
may be graded down on the basis of study quality, imprecision, indirectness, 
because of inconsistency between studies, or because the absolute effect size is 
very small; Level may be graded up if there is a large or very large effect size.  

Code Quality of Evidence Definition 

A High 

Further research is very unlikely to change our confidence 
in the estimate of effect. 

 Several high-quality studies with consistent results 

 In special cases: one large, high-quality multi-centre 
trial 

B Moderate 

Further research is likely to have an important impact on 
our confidence in the estimate of effect and may change 
the estimate. 

 One high-quality study 

 Several studies with some limitations 

C Low 

Further research is very likely to have an important 
impact on our confidence in the estimate of effect and is 
likely to change the estimate. 

 One or more studies with severe limitations 

D Very Low 

Any estimate of effect is very uncertain. 

 Expert opinion 

 No direct research evidence 

 One or more studies with very severe limitations 

Table 2.4: Grading of Recommendations Assessment, Development and Evaluation 
(GRADE). Adapted from Guyatt et al85 

 

technically complicated





 

 



1 Information management 

2 Clinical uncertainty 

3 Sense of competence 

4 Perceptions of liability 

5 Patient expectations 

6 Standards of practice 

7 Financial disincentives 

8 Administrative constraints 

9 Other (specify) 

Table 3.1: Prospective Identification by Investigators of Barriers to 
Change according to the Cochrane EPOC group  



Figure 3.1: The Cabana et al Model for Barriers to Physician Adherence to Practice 
Guidelines in Relation to Behaviour Change (adapted from Cabana et al 125) 
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Figure 3.2: The Model for Improvement 22 

Figure 3.3: The Model for Improvement over time (PDSA Cycles) 
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Figure 3.4: The Theory of Planned Behaviour 
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Figure 3.5: The Model of Normalization Process Theory 37 

 



 Developing the intervention itself- by providing a framework for understanding the 
context and setting in which it is to be deployed and defining the intervention to 
ensure it is distinguished from existing practice 

 Optimising the evaluation of the intervention – by ensuring the trial parameters and 
outcome measures will work in the clinical setting and are acceptable to staff 

 Implementing the intervention – by providing a framework to identify areas where the 
implementation may potentially fail and highlighting possible solutions, such as 
training or the need for additional resources. 

 

www.normalizationprocess.org

http://www.normalizationprocess.org/


Coherence 

Is the intervention easy to describe? 

Is it clearly distinct from other interventions? 

Does it have a clear purpose for all relevant participants? 

Do participants have a shared sense of its purpose? 

What benefits will the intervention bring and to whom? 

Are these benefits likely to be valued by potential participants? 

Will it fit with the overall goals and activity of the organisation? 

Cognitive 
Participation 

Are target user groups likely to think the intervention is a good idea? 

Will they see the point easily? 

Will they be prepared to invest time, energy and work in it? 

Collective 
Action 

How will the intervention affect the work of user groups? 

Will it promote or impede their work? 

What effect will it have on consultations? 

Will staff require extensive training before they can use it? 

How compatible is it with existing work practices? 

What impact will it have on division of labour, resources, power, and 
responsibility between different professional groups? 

Will it fit with the overall goals and activity of the organisation? 

Reflexive 
Monitoring 

How are users likely to perceive the intervention once it has been in use for a 
while? 

Is it likely to be perceived as advantageous for patients or staff? 

Will it be clear what effects the intervention has had? 

Can users/staff contribute feedback about the intervention once it is in use? 

Can the intervention be adapted/improved on the basis of experience? 

Table 3.2: Questions to consider when developing, evaluating and implementing complex 
interventions (adapted from Murray et al)143 



Figure 3.6: An example of an NPT Toolkit Radar Plot, together with the 16 questions included in 
the Toolkit. This particular example shows that whilst participants understood the intervention 
and distinguished it from current practice (high coherence) there was a failure buy into and 
support the intervention, carry it out and an inability to see the effect on practice

 



 

1. Capability: The capability of agents to employ a complex intervention depends 
on its workability and integration within a social system. Obviously, capability 
will be affected by both the workability and integration of the complex 
intervention itself. 

2. Capacity: The incorporation of a complex intervention within a social system 
depends on structural effects on agents’ capacity to co-operate and co-
ordinate their actions. This will be affected by material resources, social roles, 
social norms and cognitive resources. 

3. Potential: The translation of capability into collective action depends on 
agents’ potential to enact the complex intervention. This includes both 
individual intentions and shared commitment to the intervention. 

4. Contribution: The implementation of a complex intervention depends on 
agents’ continuous investments that carry forward in time and space. This 
construct is based on the original NPT, so is made up of coherence, cognitive 
participation, collective action and reflexive monitoring.  
 



capability, capacity, potential

contribution

Figure 3.7: Extended NPT as a general theory of implementation 



 

 



social complications





 

 



o Ability to test theories and hypothesis 
o Potential for generalizability 
o The possibility of eliminating 

confounding factors 
o Relatively quick data collection and 

analysis 
o Potential for the researcher to remain 

independent of results 
o Generally higher credibility with 

administrators and commissioners 
o Potential for use in studying large 

numbers of people 

o Potential to gain detailed data specific to 
participants 

o Ability to describe complex phenomena in 
specific contexts 

o Ability to study dynamic processes and 
document change 

o Potential to produce explanatory theories 
o Ability to respond to the needs of local 

situations or stakeholders 

o Inability to use categories or outcomes 
that reflect the local setting 

o The production of knowledge that is too 
abstract and general for application to 
specific situations, contexts and 
individuals. 

o Lack of generalizability 
o Inability to make predictions or test 

hypothesis or theories 
o Time consuming data collection and 

analyses 
o Lower credibility with administrators and 

commissioners 
o Increased susceptibility to researcher bias 

and lack of objectivity 

Table 4.1: Strengths and Weaknesses of Quantitative and Qualitative Research Methods 



 

technical social 

complications

 

 

1. The introduction of a complex intervention for the nutritional care of preterm infants 
will improve their nutrient intakes and growth 
 

2. The use of Normalization Process Theory to both monitor and guide the 
implementation of a complex intervention will result in improved integration into 
practice with subsequent improvement in clinical outcome measures 

 



 

 

 

 

 

 

 

 

 

Primary outcome measures 

1. Differences in mean daily energy and protein intakes during stay on NICU between pre-

implementation and intervention periods 

2. Differences in the change in weight and head circumference standard deviation scores 

between birth and discharge between pre-implementation and intervention periods 

Secondary outcomes 



1. Differences in mean daily energy and protein intakes during stay on NICU during the 

following time periods between pre-implementation and intervention periods 

a. First week of life 

b. Second week of life 

c. Fourth week of life 

d. Sixth week of life 

e. Week of 36 weeks corrected gestational age 

2. Differences in the change in weight and head circumference standard deviation scores 

between birth and the following time points between pre-implementation and 

intervention periods: 

a. End of the first week of life 

b. End of the second week of life 

c. End of the fourth week of life 

d. End of the sixth week of life 

e. Week of 36 weeks corrected gestational age 

3. Differences in mortality and morbidity between pre-implementation and intervention 

periods 

a. Mortality 

b. Numbers of infants with Necrotising Enterocolitis (NEC) 

c. Numbers of infants with Chronic Lung Disease (CLD) 

d. Numbers of infants with Retinopathy of Prematurity (ROP) 

e. Numbers of infants with severe Intraventricular Haemorrhage (IVH) 

f. Numbers of infants with Late Onset Sepsis (LOS) 

g. Numbers of infants with Infection with Coagulase Negative Staphylococcus 

h. Length of stay 

Process Outcome Measures 

a. Continuous outcome measures 

i. Time of starting enteral feeds 

ii. Time of starting PN 

iii. Time of starting breast milk fortifier 

b. Dichotomous outcome measures 

iv. Numbers of breast fed infants that received breast milk fortifier 

v. Numbers of infants discharged on breast milk, preterm formula and 

term formula 

Practice Change Outcome Measures 



1. The change in percentage audit compliance over the intervention and normalisation 

periods 

2. The change in the mean Normalisation Process Theory (NPT) toolkit questionnaires score 

over the intervention and normalisation periods 

3. The relationship between percentage audit compliance and mean NPT toolkit scores over 

the intervention and normalisation periods 

4. The relationship between percentage audit compliance and mean NPT toolkit scores over 

the intervention and normalisation periods and the primary infant outcome measures 

described above 

 

A) Retrospective pre-implementation period (1st January 2011 and 31st July 2011). 

Data on infants born during this period were collected retrospectively after the 

study had finished in order to provide a more contemporaneous ‘control’ group. 

B) Partial implementation period (August 1st – December 31st 2011). Data were 

collected prospectively during this period, during which some elements of the 

intervention (including improved nutritional solutions) were introduced, and staff 

were made aware of and consulted about the main intervention. In addition, the 

work with staff carried out during this period to develop the intervention would 

also be likely to begin to affect practice. 

C) Main Intervention Period (January 1st- December 31st 2012) during which the full 

complex intervention was implemented. 

D) Post-implementation period (January 1st- June 30th 2013). This was used to assess 

the degree to which the new practices remained in place after the main 

intervention period. 



 

 



 

 

 



 

 



Figure 4.1: Study Flow Chart and Timeline 



 

 

 

 

1. Gathering the information necessary to perform a nutritional assessment on an infant 
and identifying where relevant information could be found. This included consulting 
growth charts, current weights, fluid intakes and prescriptions, composition of feeds 
and fluids and current clinical issues. This was timed to see how long it would take on 
several occasions. 

2. Examining clinical notes to determine how and where nutritional decisions were being 
made. 

3. Direct observation of the nutritional decision making and the delivery of nutritional 
care to infants. 



 

1. Establish potential barriers and facilitators to the implementation of the new 
guidelines and working practice. 

2. Promote awareness amongst staff of the new guidelines and practices. 
 

 



 



inductive

deductive



1. Administrative Constraints 
2. Clinical Uncertainty 
3. Information Management 
4. Patient Expectations 
5. Perceptions of Liability 
6. Sense of Competence 
7. Standards of Practice 
8. Financial Disincentives 

Table 4.2: Barriers to Change according to the Cochrane EPOC group 

 

 



 

http://www.freeonlinesurveys.com/


 

Table 4.3: The 33 different nutrient intakes calculated and collected by SENNAT 



 

 

 

Figure 4.2: SENNAT infant nutritional assessment showing A: Patient details, B: 
Contributions of parenteral and enteral nutrition (PN , MBM, DBM, Formula) C: 
Intakes of (clockwise from top left) Energy, Protein, Carbohydrate and Fat, (shaded area 
represents RRI range) and D: Growth charts for weight, length and head circumference.

C 

B 
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 Mean daily nutrient intakes at weeks 1, 2, 4, and 6 of life 

 Mean daily nutrient intakes at 36 weeks post-conceptional age (PCA) 

 Mean daily nutrient intake across entire stay 

 Difference in SDS for weight, length and head circumference between birth and 
discharge 

 

 

 Age in hours at starting PN 

 Age in days at starting enteral feeds 

 Age in days infants reached full enteral feeds 

 Age in days breast milk fortifier commenced 

 Type of feed at discharge home 



 

1 Admission screening tool complete and in folder 

2 Correct risk category identified (where screened) 

3 Parenteral Nutrition (PN) started in line with guideline 

4 Changed to bespoke PN/Preterm+sodium PN as per guideline 

5 On appropriate total fluid volume when PN flow rate decreased  

6 Lipid halved at correct total PN volume 

7 Feeds started in line with guideline 

8 Initial feed volume in line with guideline 

9 Feed volume increased in line with guideline 

10 Appropriate milk chosen 

11 Fortifier added/switched from DBM to LBW formula appropriately 

Table 4.4: Guideline compliance audit points 
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1. Comparison of non-repeated measures outcomes 

A between study period comparison was made using a single measure for each 

infant, with repeated measures data reduced to a single outcome measure per 

infant in each group prior to analysis. For nutrient intakes, these were 

summarised as the mean nutrient intake during the time period of interest (see 



outcome measures above). A two way ANOVA and the Kruskal-wallis test were 

used to compare groups for normally and non-normally distributed data 

respectively. Where significant differences were found comparisons between 

pairs of groups were made using a post hoc analysis according to Tukey’s method 

(normally distributed data) or multiple Mann-Whitney-U tests (non-normally 

distributed test). Infants were assigned to a study period based on their year of 

birth. Infants who were born in one period, but were still in hospital during the 

time of the next study period, had nutrient intake data from the overlapping 

period excluded from the analysis, whilst for measures of growth all data for such 

overlapping infants were excluded. 

 

2. Interrupted time series analysis164 

This technique provides a useful way of visualising and comparing the effects of 

the intervention over time and in each time period. Although strictly speaking it 

should only be used with normally distributed data as it is based on linear 

regression, in this study it was used for all data given its utility for visualising 

change over time. Results were interpreted in the context of the non-normal 

distribution of the data where present. Data were reduced to a single outcome 

measure per infant per time unit in each group prior to analysis, with nutrient 

intakes summarised as the mean nutrient intake each week across all study 

periods, and growth summarised as the mean difference in SDS between birth and 

each week. The Prais-Winsten method as used to correct for any auto-correlation 

in the data165.  Segmented regression was used for estimating intervention effects 

and comparing study periods. For this analysis, as daily data were used, study 

periods were assigned based on the date of each measurement, rather than the 

birth date of the infant.  

 

3. Modelling using mixed effects for repeated measures data 

This statistical technique is advantageous to the standard comparator tests above 

as it is able to account for repeated measures in the same infant (thus allowing all 

daily nutrient intake and growth data for each infant to be used). This technique 

also allows the addition of other potentially confounding variables and 

subsequent adjustment of the model. All study periods were included in the 

analysis, with Tukey’s method used to adjust significance values in view of 

multiple comparisons. Sex, gestational age at birth and birth weight were added 

to the model as covariates. For normally distributed data a general linear model 

with mixed effects was used, whilst for non-normally distributed data the 

generalized linear model was used, as by introducing a random effect for the 

repeated element it is able to account for the non-normal distribution of the data 

where present. For this analysis, daily infant data were used and study periods 

assigned based on the date of each measurement, rather than the birth date of 

the infant. 

 



 

 

 



 

 

 



 

 

 



 



Table 5.1: Professional Interventions as per Cochrane EPOC Review Group 122 



Group Construct Description Code 

C
o

h
er

en
ce

 

Differentiation 
An important element of sense-making work is to understand how a set of 
practices and their objects are different from each other. 

CODI 

Communal 
specification 

Sense-making relies on people working together to build a shared 
understanding of the aims, objectives, and expected benefits of a set of 
practices. 

COIS 

Individual 
specification 

Sense-making has an individual component too. Here participants in 
coherence work need to do things that will help them understand their 
specific tasks and responsibilities around a set of practices. 

COCS 

Internalization 
Finally, sense-making involves people in work that is about understanding 
the value, benefits and importance of a set of practices. 

COIN 

C
o

gn
it

iv
e 

P
ar

ti
ci

p
at

io
n

 Initiation 
When a set of practices is new or modified, a core problem is whether or 
not key participants are working to drive them forward. 

CPIN 

Enrolment 

Participants may need to organize or reorganize themselves and others in 
order to collectively contribute to the work involved in new practices. This 
is complex work that may involve rethinking individual and group 
relationships between people and things. 

CPLE 

Legitimation 
An important component of relational work around participation is the 
work of ensuring that other participants believe it is right for them to be 
involved, and that they can make a valid contribution to it. 

CPEN 

Activation 
Once it is underway, participants need to collectively define the actions 
and procedures needed to sustain a practice and to stay involved. 

CPAC 

C
o

lle
ct

iv
e 

A
ct

io
n

 

Interactional 
Workability 

This refers to the interactional work that people do with each other, with 
artefacts, and with other elements of a set of practices, when they seek to 
operationalize them in everyday settings. 

CAIW 

Relational 
Integration 

This refers to the knowledge work that people do to build accountability 
and maintain confidence in a set of practices and in each other as they use 
them.. 

CARI 

Skill set 
Workability 

This refers to the allocation work that underpins the division of labour that 
is built up around a set of practices as they are operationalized in the real 
world. 

CACI 

Contextual 
Integration 

This refers to the resource work - managing a set of practices through the 
allocation of different kinds of resources and the execution of protocols, 
policies and procedures. 

CASW 

R
ef

le
xi

ve
 M

o
n

it
o

ri
n

g 

Systematization 
Participants in any set of practices may seek to determine how effective 
and useful it is for them and for others, and this involves the work of 
collecting information in a variety of ways. 

RMSY 

Communal 
appraisal 

Participants work together - sometimes in formal collaboratives, 
sometimes in informal groups to evaluate the worth of a set of practices. 
They may use many different means to do this drawing on a variety of 
experiential and systematized information. 

RMIA 

Individual 
appraisal 

Participants in a new set of practices also work experientially as individuals 
to appraise its effects on them and the contexts in which they are set. 
From this work stem actions through which individuals express their 
personal relationships to new technologies or complex interventions. 

RMCA 

Reconfiguration 
Appraisal work by individuals or groups may lead to attempts to redefine 
procedures or modify practices - and even to change the shape of a new 
technology itself. 

RMRE 

Table 5.2: The Constructs of NPT 



 

 



 

 



1 "clinicians"  

2 (MH "Nurse Practitioners+") OR (MH "General Practitioners") OR "practitioner"  

3 
(MH "Nursing Staff+") OR (MH "Medical Staff+") OR (MH "Nursing Staff, Hospital") OR (MH "Medical 
Staff, Hospital+") OR "staff"  

4 "health professional" OR "health professionals"  

5 "healthcare teams" OR (MH "Patient Care Team+")  

6 (MH "Health Personnel") OR "health personnel" OR (MH "Allied Health Personnel+")  

7 (MH "Allied Health Occupations+") OR (MH "Allied Health Personnel") OR "allied health professionals"  

8 "occupational therapists"  

9 (MH "Pharmacists") OR "pharmacist"  

10 (MH "Nutritionists") OR "dietitians"  

11 (MH "Physical Therapists") OR "physiotherapist"  

12 (MH "Nurses+") OR "nurses"  

13 (MH "Physicians") OR "physicians"  

14 "doctors"  

15 (MH "Algorithms+") OR "algorithm*"  

16 (MH "Information Dissemination") OR ""information dissemination""  

17 (MH "Clinical Protocols+") OR "protocol"  

18 (MH "Mass Media+") OR "mass media"  

19 (MH "Medical Audit+") OR (MH "Nursing Audit") OR "audit"  

20 (MH "Marketing+") OR "marketing"  

21 "opinion leaders"  

22 (MH "Reminder Systems") OR "reminder"  

23 "academic detailing"  

24 "educational outreach"  

25 "educational materials"  

26 (MH "Guideline+") OR "guideline" OR (MH "Practice Guideline")  

27 (MH "Education+") OR "education"  

28 "printed"  

29 "identify barriers"  

30 "reminders"  

31 (MH "Process Assessment (Health Care)") OR "process"  

32 "outcomes" OR (MH "Outcome Assessment (Health Care)+")  

33 (MH "Guideline Adherence")  

34 "behaviour"  

35 (MH "Behavior+") OR "behavior"  

36 
(MH "Physician's Practice Patterns") OR (MH "Professional Practice+") OR (MH "Nursing, Practical") OR 
"practice"  

37 "process of care" OR "processes of care" OR "health outcomes" OR "patient outcomes"  

38 AB MEDLINE OR TI MEDLINE OR AB systematic review OR TI systematic review OR PT meta-analysis  

39 1 OR 2 OR 3 OR 4 OR 5 OR 6 OR 7 OR 8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 

40 15 OR 16 OR 17 OR 18 OR 19 OR 20 OR 21 OR 22OR 23 OR 24 OR 25 OR 26 OR 27 OR 28 OR 29 OR 30 

41 31 OR 32 OR 33 OR 34 OR 35 OR 36 OR 37 

42 38 AND 39 AND 40 AND 41 

Table 5.3: Search strategy used in overview of systematic reviews (MH= Medical Subject Heading, 
AB=abstract, TI=title, PT=publication type, ‘+’ indicates an exploded term) 



 

 

 

 



 



 

 

 

 



Figure 5.1: Flow Chart of Systematic Review Process 



 



 

 



 

 



Professional Intervention 
Mean Quality 

Score 
Total No. 

of reviews 

Professional Practice Patient Outcome 

n  Effective (%) Ineffective (%) Unclear (%) n  Effective (%) Ineffective (%) Unclear (%) 

Distribution of educational materials 8.3 6 5 3 (60) 1 (20) 1 (20) 5 2 (40) 1 (20) 2 (40) 

Educational meetings  8 4 4 3 (75) 0 (0) 1 (25) 2 1 (50) 0 (0) 1 (50) 

Local consensus processes   N/A 0 0 - - - 0 - - - 

Educational outreach visits  8.5 2 2 2 (100) 0 (0) 0 (0) 1 0 (0) 0 (0) 1 (100) 

Local opinion leaders  10 1 1 1 (100) 0 (0) 0 (0) 0 - - - 

Patient mediated interventions N/A 0 0 - - - 0 - - - 

Audit and feedback 10 1 2 1 (100) 0 (0) 0 (0) 1 1 (100) 0 (0) 0 (0) 

Reminders  7.6 18 18 14 (78) 2 (11) 2 (11) 11 4 (36) 2 (18) 5 (45) 

Marketing 11 1 1 1 (100) 0 (0) 0 (0) 0 - - - 

Mass media N/A 0 0 - - - 0 - - - 

Table 5.4: Summary of the effectiveness of single Professional Interventions in changing professional practice and patient outcome in reviews focussing on single 
interventions 

Professional Intervention 
Mean Quality 

Score 
Total No. 

of reviews 

Professional Practice Patient Outcome 

n  Effective (%) Ineffective (%) Unclear (%) n  Effective (%) Ineffective (%) Unclear (%) 

Distribution of educational materials 8.3 15 15 11 (73) 1 (7) 3 (20) 11 5 (45) 2 (18) 4 (36) 

Educational meetings 7.8 16 16 11 (69) 0 (0) 5 (31) 8 2 (25) 1 (13) 5 (63) 

Local consensus processes   7.5 2 2 0 (0) 0 (0) 2 (100) 1 0 (0) 0 (0) 1 (100) 

Educational outreach visits 7.6 12 12 8 (67) 1 (8) 3 (25) 7 1 (14) 2 (29) 4 (57) 

Local opinion leaders 7 4 4 2 (50) 1 (25) 1 (25) 2 0 (0) 1 (50) 1 (50) 

Patient mediated interventions 8.3 4 4 3 (75) 0 (0) 1 (33) 2 1 (50) 0 (0) 1 (50) 

Audit and feedback 8 15 15 12 (80) 0 (0) 3 (20) 6 2 (33) 1 (17) 3 (50) 

Reminders 7.1 15 15 11 (73)) 1 (7) 3 (20) 7 1 (14) 2 (29) 4 (57) 

Marketing 8 4 4 2 (50) 0 (0) 2 (50) 2 0 (0) 0 (0) 2 (100) 

Mass media 9 2 2 0 (0) 0 (0) 2 (100) 2 0 (0) 0 (0) 2 (100) 

Table 5.5: Summary of the effectiveness of  Professional Interventions in changing professional practice and patient outcome in reviews focussing on  multiple 
interventions 



Professional 
Intervention 

Mean 
Quality 
Score 

Total 
No. of 

reviews 

Professional Practice Patient Outcome 

n  
Effective 

(%) 
Ineffective 

(%) 
Unclear 

(%) 
n  

Effective 
(%) 

Ineffective 
(%) 

Unclear 
(%) 

Educational 
meetings  

6.3 8 8 6 (75) 0 (10) 2 (25) 5 4 (80) 0 (0) 1 (20) 

Local 
consensus 
processes   

7.5 2 2 2 (100) 0 (0) 0 (0) 1 1 (100) 0 (0) 0 (0) 

Educational 
outreach 

visits  
6.7 7 7 6 (86) 0 (0) 1 (14) 4 4 (100) 0 (0) 0 (0) 

Local opinion 
leaders  

6.2 5 5 5 (100) 0 (0) 0 (0) 2 2 (100) 0 (0) 0 (0) 

Patient 
mediated 

interventions 
7.3 3 3 3 (100) 0 (0) 0 (0) 1 1 (100) 0 (0) 0 (0) 

Audit and 
feedback 

6.3 9 9 7 (78) 0 (0) 2 (12) 5 4 (80) 0 (0) 1 (20) 

Reminders  6.7 12 12 9 (75) 1 (8) 2 (17) 7 5 (71) 1 (14) 1 (14) 

Marketing 6.8 4 4 3 (75) 0 (0)) 1 (25) 2 2 (100) 0 (0) 0 (0) 

Mass media 7.5 2 2 2 (100) 0 (0) 0 (0) 1 1 (100) 0 (0) 0 (0) 

Table 5.6: Summary of reviews that considered multiple Professional Interventions s for the 
implementation of guidelines. Note that the professional intervention ‘Dissemination of 
Educational Materials’ has been omitted as all guidelines themselves are all considered to be 
educational materials so this was present in all implementation studies, but not used as part of an 
implementation strategy per se.  
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Distribution of 
educational 

materials  
0 0 1 0 0 0 0 1 1 0 0 0 0 0 3 

Educational 
meetings  

0 1 0 0 0 1 0 0 0 0 1 0 0 0 3 

Local consensus 
processes   

0 1 0 0 1 1 0 0 0 0 0 0 0 0 3 

Educational 
outreach visits  

0 0 0 1 0 0 0 0 0 1 1 0 1 1 5 

Local opinion 
leaders  

0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 

Patient 
mediated 

interventions 
0 0 0 0 0 0 0 1 1 0 0 1 0 0 3 

Audit and 
feedback 

0 0 1 0 1 1 0 0 0 1 0 1 0 1 6 

Reminders  0 0 0 0 0 0 0 1 1 1 0 1 1 1 6 

Marketing 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 

Mass media 0 1 0 0 1 0 0 0 0 0 0 0 0 0 2 

Total 0 4 2 2 3 3 0 3 3 3 2 3 2 3   

Table 5.7: NPT-EPOC PI coding framework 
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Figure 5.2: Radar Plots for Mapping of Guideline Implementation Reviews to Normalization Process Theory constructs 
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Figure 5.3: Radar Plots for Mapping of Reviews of Multiple Professional Interventions to Normalization Process Theory constructs 
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Interventions that seek to restructure and reinforce practice norms and 

associate them with peer and reference group behaviours are more 

likely to lead to behaviour change. 



Interventions that seek to reshape the attitudinal landscape in which 

professional behaviours are enacted are less likely to lead to behaviour 

change.



 

 



Figure 6.1: Process Map for Nutrition Decision Making and Delivery in Southampton NICU  
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Figure 6.2: Median daily energy delivery across stay in kcal/kg/day (A) and expressed as a 
percentage of Tsang et al’s RRI (B). Error bars represent interquartile range

Figure 6.3: Median daily protein delivery across stay in kcal/kg/day (A) and expressed as a 
percentage of Tsang et al’s RRI (B). Error bars represent interquartile range 
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Figure 6.4: Change in SDS for weight (A) and head circumference (B) from birth across stay. 
Error bars represent 95% confidence intervals. 
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Table 6.1: Measures of the processes of nutritional care in Southampton in 2009 

 



Table 6.2: Fluid delivery volumes for a typical 500g preterm infant 



 



 

 

 

 





  

Old Pre-
term 

New Pre-
term 

Old 
Preterm 
Day 5+ 

New 
Preterm + 

Sodium 

Target Maximum Volume/kg (ml) 150.0 130.0 150.0 130.0 

Aqueous component volume/kg (ml) 132.5 117.5 140.0 112.5 

Lipid component volume/kg (ml) 17.5 12.5 10.0 17.5 

Nitrogen (g) 0.4 0.4 0.5 0.5 

Protein (g) 2.6 2.8 3.1 3.1 

Glucose (g) 14.3 15.7 16.7 13.7 

Lipid (g) 0.0 0.0 0.0 0.0 

Sodium (mmol) 0.0 0.0 4.2 4.8 

Potassium (mmol) 1.9 2.8 2.0 2.0 

Magnesium (mmol) 0.1 0.1 0.3 0.1 

Calcium (mmol) 1.0 0.9 1.0 1.1 

Phosphate (mmol) 1.3 1.2 2.2 2.6 

Acetate (mmol) 0.5 1.7 2.0 2.0 

Chloride (mmol) 0.5 0.6 2.8 2.9 

Zinc (μmol) 3.6 4.5 3.9 3.9 

Copper (μmol) 0.3 0.4 0.3 0.3 

Selenium (nmol) 23.2 29.4 24.5 25.3 

Iodine (nmol) 7.5 9.3 8.0 8.0 

Manganese (nmol) 17.2 21.4 18.6 18.4 

Lipid (g) 3.0 2.1 1.7 3.0 

Vitamin A (IU) 692.1 494.4 395.5 692.1 

Vitamin D (IU) 120.4 86.0 68.8 120.4 

Vitamin E (IU) 2.1 1.5 1.2 2.1 

Vitamin C (mg) 11.9 8.5 6.8 11.9 

Total Energy/kg (kcal) 96.7 95.1 95.6 96.3 

Total Non Protein Energy/kg (kcal) 86.5 83.9 83.3 83.9 

Total Protein/kg (g) 2.6 2.8 3.1 3.1 

Non protein energy:protein ratio (kcal/g) 33.6 29.9 27.2 27.1 

Table 7.1: Nutritional contents (per 100ml) at maximum volume for the old and revised 
('new') PN solutions 

 



Nutrient per 100ml 
Old Preterm 

Formula 
New Preterm 

Formula 

Breast milk 
fortified with 
old Fortifier 

Breast milk 
fortified with 
new Fortifier 

Energy (kcal) 80.0 80.0 85.0 85.0 

Protein (g) 2.5 2.6 2.1 2.5 

Carbohydrate (g) 7.6 8.4 10.2 10.0 

Lipid (g) 4.4 3.9 4.1 4.1 

Sodium (mmol) 2.2 3.0 1.5 2.2 

Chloride (mmol) 1.9 2.1 1.6 1.9 

Potassium (mmol) 2.1 2.1 2.5 2.1 

Calcium (mmol) 3.0 2.3 2.5 2.5 

Phosphate (mmol) 2.1 2.0 2.0 1.7 

Magnesium (mmol) 0.3 0.3 0.4 0.3 

Iron (μmol) 25.1 28.7 1.3 1.3 

Zinc (μmol) 13.8 16.8 10.7 13.8 

Copper (μmol) 1.3 1.3 1.1 1.2 

Selenium (nmol) 24.1 57.0 12.7 35.5 

Iodine (nmol) 197.0 204.9 141.8 141.8 

Manganese (nmol) 182.0 182.0 1492.6 1492.6 

Vitamin A (IU) 599.4 1202.1 646.0 985.6 

Vitamin D (IU) 120.0 120.0 200.0 200.0 

Vitamin E (IU) 4.5 5.2 4.4 4.4 

Table 7.2: Nutritional content per 100ml of new and old formulations of preterm 
formula and fortified breast milk 

 



 Earlier commencement of parenteral nutrition and enteral feeds 

 A more structured advancement of milk feeds 

 A protocol for dealing with feed intolerance 

 Recommendations on the choice of milk for infants 

 Use of a protocol for commencing and increasing breast milk fortifier in infants 

receiving breast milk 

 Use of a protocol for reducing PN in response to increasing milk feeds 

 Regular (weekly) measurement of weight, length and head circumference, plotting of 

these on the growth charts, and completion of a nutrition screening tool (see below) 

coherence

cognitive participation

 



reflexive monitoring
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, 

 

reflexive monitoring

 

 Improved nutritional products 

 Comprehensive nutritional guidelines based on current evidence and consensus best 

practice (as discussed in chapter 2) 

 A multidisciplinary nutrition support team 

 A weekly nutrition ward round 

 A nutrition screening tool 

 Nurse ‘Champions for Nutrition’ 

collective action



 

 

Table 8.1: Participants at the Focus Groups 

 



 

“and we’ve all been in the situation where we want to start feeds, and 

you’ll handover at the end of your shift, oh you haven’t quite got round 

to it, you know and haven’t had time to go and make the feeds up”

“we’re supposed to be doing head circumferences as well aren’t we when 

we weigh them once a week, but that doesn’t seem to happen all the 

time, so I do just wonder whether it will happen or not” 

 

 



 

 

 

 

“it’s kind of a key thing, because you know when it’s two o’clock in the 

morning on a Saturday night, it’s the nurses that are making the 

nutrition decisions really, as in you know what to do by that team, 



because there’s no-one else around……people who weren’t confident 

enough to make decisions might wait until the feeding sister 

 is in or you know or if it’s a Tuesday, people might say well 

I’m not going to make any decisions, I’ll wait for the nutrition round.  So 

there is that element of, I don’t know, it’s like with any other baby, 

sometimes we wait for the ward round and leave it for the doctors to 

decide, but if we think that it’s going to be long time before that 

happens, we have to take it upon ourselves to, but hopefully these 

guidelines will help us all make the same decision.” 

 

 

 

. 

 

 



“Well this is going break peoples ‘norms’ for a while and people might 

get a bit challenged by a new policy and don’t like to perhaps be told 

that that’s what you have to do; this is the policy.  So I guess people who 

have kind of done sort of ad hoc behaviour are going to have to realise 

that actually this is the guideline now and we need to follow that.” 

 

 

 

 

 



“I think it’s something that we have been doing, but it’s actually 

formalising what we’ve been doing, so that there actually is a structure 

to when we feed, when we don’t we, what we feed with.  ….  I think it’s 

making it, its structure and it’s not ad hoc, and particularly when you’re 

saying it’s such a big unit and there’s so many different members of 

staff, it’s quite, it would be nice to have the guidelines.” 

“I think these guidelines have pulled together a lot of other guidelines 

and a lot of other things that have been happening fairly ad hoc, so that 

people are, well should now be clear as to what the expectations are, 

and they can, it can help them make decisions about things, you know 

when maybe there’s not someone else to ask.” 

 

“Because you’ve actually got something there that’s actually in black 

and white, you’ve actually got a diagram that hopefully everyone’s 

going to agree to, and that will include all the consultants and the 

medical and the nursing staff.  So therefore you’ve got a common 

document” 



“And also I think people appreciate that a lot of work has gone into this 

and the work has come from our team as well.  It’s not people from 

outside that have inflicted something on us.  It’s our team that have 

decided that this needs to be addressed and that you know this is the 

best way forward, so you know I think, I think that will get it a lot of 

Brownie points.” 

 

 



Senior Nurse 1: “It’s just that sometimes the night girls are so busy, they 

can’t do it all can they before they leave.  You get a couple that aren’t 

done or something.” 

Senior Nurse 2: ”I don’t know, I think you can do it at night” 

Junior Nurse: ”Because the other thing about the night-staff, that people 

actually go for an hour break, they don’t have a half-hour break.  And 

you know so that makes it, that does impact on the work that if 

somebody, if somebody’s away for an hour, that you know you’re one 

down for that hour, and that, you know if there’s three of you, and 

you’re one down for three hours during the night, so. 

Senior Nurse 2:”But there’s three from twelve hours, then you’ve got 

nine hours left to weigh babies and measure them.” 

Senior Nurse 1:”And a lot of people say their baby’s too sick to weigh, 

but you look, you only have to lift up and down and you change your 

data.” 

Senior Nurse 2:”You change your sheets…. 

Senior Nurse 1:”And you change their sheets, yeah exactly, so I don’t 

think there’s any.” 

Senior Nurse 3:”Any excuse really.” 

Senior Nurse 1:”Any excuse, unless they’re on an overhead (cot), but you 

know unless they are sick on an overhead and you can’t pick them up.  

But any baby that’s in an incubator, you can weigh.” 



 

“Sometimes I think perhaps some graphs on the wall about this is what 

happens to a baby fed at this point and this is what, you know you need 

to do at this point, just so that we can see the massive difference in 

weights and you know that people think actually it does make a 

difference if I don’t, if I’m, you know I’m busy and haven’t started the 

feed for another twenty-four hours, even after they’ve told me.” 



 

Table 8.2: Respondents to the TPB questionnaire 



  

Mean Direct 
Attitude 

Score 

Mean Direct 
Subjective 

Norm Score 

Mean Direct 
Perceived 

Behavioural 
Control 
Score 

Composite 
Attitude 

Composite 
Subjective 

Norms 

Composite 
Perceived 

Behavioural 
Control 

Mean 
Score 

6.43 5.75 4.98 88.15 62.80 21.55 

Standard 
Deviation 

0.60 1.02 0.89 20.55 30.55 13.76 

Mean 
Score as 

percentage 
of max 

90.5% 79.2% 66.4% 85.0% 79.9% 62.8% 

Table 8.3: Mean Scores from TPB questionnaire 



 
Intention 

Performance 
Generalised 

Intention 

Mean 
Direct 

Attitude 
Score 

Mean 
Direct 

Subjective 
Norm 
Score 

Mean 
Direct 

Perceived 
Behavioural 

Control 
Score 

Composite 
Attitude 

Composite 
Subjective 

Norms 

Generalised 
Intention 

r=0.170 
p=0.194 

            

Mean 
Direct 

Attitude 
Score 

r=0.420 
p<0.001 

r=0.253   
p=0.051 

          

Mean 
Direct 

Subjective 
Norm Score 

r=0.187 
p=0.152 

r=0.055   
p=0.677 

r=0.424 
p=0.001 

        

Mean 
Direct 

Perceived 
Behavioural 

Control 
Score 

r=0.089 
p=0.499 

r=0.118 
p=0.367 

r=0.188 
p=0.150 

r=0.206 
p=0.114 

      

Composite 
Attitude 

r=0.657 
p<0.001 

r=0.158 
p=0.228 

r=0.611 
p<0.001 

r=0.526 
p<0.001 

r=0.157 
p=0.231 

    

Composite 
Subjective 

Norms 

r=0.268 
p=0.038 

r=0.124 
p=0.346 

r=0.390 
p=0.002 

r=0.587 
p<0.001 

r=0.184 
p=0.158 

r=0.532 
p=0.001 

  

Composite 
Perceived 

Behavioural 
Control 

r=0.337 
p=0.009 

r=0.074 
p=0.575 

r=0.474 
p<0.001 

r=0.372 
p=0.003 

r=0.304 
p=0.018 

r=0.524 
p<0.001 

r=0.538 
p<0.001 

Table 8.4: Correlations between The Theory of Planned Behaviour variables 

 



 Ensuring the guideline was widely distributed and easy to access on the neonatal unit 

once implemented 

 Training and teaching for staff regarding nutrition and the new guidelines 

 Producing laminated versions of the use of the nutrition and feeding flow charts 

(incorporated into the guideline) which could be put in the nursing folder for each 

infant so they could be seen and used easily 

 A ‘nutrition folder’ in each room containing the nutrition guidelines and related 

material 

 Publicising the new practices and outcomes on the unit’s AV system 

 Ensure all staff can use the new equipment for measuring infants 

 

coherence

cognitive participation

collective action



reflexive monitoring



 

 Training and teaching for staff regarding nutrition and the new guidelines 

 Training for staff in the use of the use of the new measuring equipment (a role for the 

nurse ‘Champions for Nutrition’)  

 Supporting staff whilst working in the new practices (another role for the nurse 

‘Champions for Nutrition’) 

 Producing laminated versions of the use of the nutrition and feeding flow charts and 

placing these in each infants nursing folder  

 Putting a ‘nutrition folder’ containing the nutrition guidelines and related material into 

each clinical area, ensuring that the guideline is easy to access 

 Publicising information on the new practices on the unit’s AV system 

 Displaying any relevant outcome or audit data on the unit’s AV system during the 

implementation period 

 Introducing the new changes in a staged manner in view of concerns over the scale of 

the changes by some staff 





 

 

 

 

 



 

 

 

coherence

cognitive participation



collective 

action

 

 

coherence

cognitive participation



Table 9.1: Dates of neonatal nutrition education for nurses 

 

reflexive monitoring



coherence

cognitive participation

collective action

reflexive monitoring

 



collective action reflexive monitorin

reflexive monitoring

 



 



 

Table 10.1: Results of tests for normality for all variables used in this study (RRI-reasonable 
Range of Intake, SDS-Standard Deviation Score)

 



Table 10.2: Infant Characteristics in each study group (SD-Standard Deviation) *p value is for Chi2 

 

 

 



  

  
Figure 10.1: Bar graphs showing median nutrient intakes across the four study periods for energy in kcal/kg/day (A), protein in g/kg/day (B), energy as a 
percentage of RRI (C) and protein as a percentage of RRI (D).Error bars represent interquartile range. * p<0.05 for difference vs group A, +p<0.05 for 
differnce vs group B, †p<0.05 for difference vs group C (RRI- reasonable range of intake) 
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Table 10.3: Median nutrient intakes for energy and protein in each study group across entire stay, 
with comparison across all groups using the Kruskall-Wallis test. P values less than 0.05 are 
highlighted in bold (IQR- interquartile range, RRI-reasonable range of intake) 

 



 

 

Figure 10.2: Bar charts showing the mean change in SDS for weight (A) and head 
circumference (B) between birth and discharge across study groups. Error bars represent 95% 
confidence intervals.* p<0.05 for difference vs group A. (SDS-standard deviation score) 

 

Table 10.4: Results of statistical comparisons for nutrient intake and weight SDS of paired groups 
across all study periods. p values <0.05 are highlighted in bold. 
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Table 10.5: Mean change in weight and head circumference SDS between birth and discharge, 
together with results of ANOVA comparing al 4 study groups. p values <0.05 are highlighted in 
bold. (SDS-standard deviation score) 

 



  

  
Figure 10.3 Line graphs showing median nutrient intakes over time across stay during the four study periods for energy in kcal/kg/day (A), protein in 
g/kg/day (B), energy as a percentage of RRI (C) and protein as a percentage of RRI (D).* p<0.05 for difference group B vs D, †p<0.05 for difference group C vs 
D, +p<0.05 for difference group A vs D, θp<0.05 for difference group A vs C, ¤p<0.05 for difference group A vs B . (RRI- reasonable range of intake) 
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31
3.68 

(3.09 - 
3.91)

25
3.4 

(2.85 - 
3.87)

17
3.13 

(2.92 - 
4.32)

17
3.34 
(2.9 - 
4.22)

47
3.8 

(3.18 - 
4.3)

47
3.46 

(2.83 - 
4.19)

27
3.72 

(3.45 - 
4.27)

21
3.9 

(3.29 - 
4.27)

0.2334 0.3194

Table 10.7: Median daily protein intakes in g/kg/day over time during stay, across all four study 
periods. Groups have been compared to each other at each time point using the Kruskal-Wallis 
test, with p values <0.05 highlighted in bold. (IQR-interquartile range) 

 

31
136.1 

(129.5 - 
145.4)

25
129.1 

(120.1 - 
143.2)

17
128.3 

(107.7 - 
146.7)

17
126.1 

(110.9 - 
147)

47
132.8 

(116.6 - 
147)

47
126.7 

(115.4 - 
143.6)

27
135.4 

(121.3 - 
145.2)

21
129.2 

(119.9 - 
142)

0.5226 0.9671

Table 10.6: Median daily energy intakes in kcal/kg/day over time during stay, across all four 
study periods. Groups have been compared to each other at each time point using the Kruskal-
Wallis test, with p values <0.05 highlighted in bold. (IQR-interquartile range) 



31
100 

(96.64 - 
105.9)

25
100.7 
(98.4 - 
103.5)

17
99 

(80.6 - 
100.6)

17
100.8 
(94.5 - 
103.8)

47
100.6 
(95.9 - 
107.8)

47
100.2 
(95.6 - 
107.9)

27
100 

(95.9 - 
111.7)

21
100.3 
(96.4 - 
103.4)

0.2107 0.9746

Table 10.8: Median daily energy intakes as a percentage of reasonable range of intake (RRI) over 
time during stay. Groups have been compared to each other at each time point using the 
Kruskal-Wallis test, with p values <0.05 highlighted in bold. (IQR-interquartile range)

31
96.8 

(81.1 - 
100)

25
92.9 

(77.7 - 
100)

17
86.5 

(78.2 - 
100.7)

17
93.1 

(85.4 - 
100.9)

47
98.5 

(87.1 - 
101.7)

47
93.5 

(77.6 - 
102.2)

27
99.2 

(91.3 - 
101.9)

21
99.6 

(93.6 - 
101.9)

0.2516 0.333

Table 10.9: Median daily protein intakes as a percentage of reasonable range of intake (RRI) 
over time during stay. Groups have been compared to each other at each time point using the 
Kruskal-Wallis test, with p values <0.05 highlighted in bold. (IQR-interquartile range) 



Table 10.10: Results of pairwise comparisons between groups at time points with 
significant differences between groups according to the Kruskal-Wallis test. p values<0.05 
have been highlighted in bold (IQR-interquartile range)  

 



 

 
Figure 10.4 Line charts showing the mean change in SDS for weight (A) and head 
circumference (B) from birth over time during stay, across study groups. (SDS-standard 
deviation score) 
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28 -0.68 (0.48) 24 -0.56 (0.64)

27 -0.72 (0.48) 27 -0.64 (0.5)

64 -0.69 (0.61) 64 -0.49 (0.65)

34 -0.67 (0.59) 34 -0.24 (0.51)

0.995 0.161

Table 10.11: Mean change in weight standard deviation score (SDS) from birth over time during 
stay, across all four study periods. Groups have been compared to each other at each time point 
using ANOVA, with p values <0.05 highlighted in bold. (SD-standard deviation) 

9 -1.37 (0.79) 6 -0.17 (0.21)

8 -0.42 (0.81) 8 -0.06 (0.42)

7 -0.88 (0.81) 33 -0.24 (1.06)

18 -1.18 (1.45) 13 0.16 (0.82)

0.1997 0.6325

Table 10.12: Mean change in head circumference standard deviation score (SDS) from birth over 
time during stay, across all four study periods. Groups have been compared to each other at 
each time point using ANOVA, with p values <0.05 highlighted in bold. (SD-standard deviation) 



 

Table 10.13: Median nutrient intakes for energy and protein and mean changes in SDS for weight 
and head circumference between birth and discharge in 2009 compared to the 2011 pre-
implementation period. p values are from Mann-Whitney U tests for nutrient intakes, and t tests 
for growth. p values less than 0.05 are highlighted in bold (IQR- interquartile range, RRI-
reasonable range of intake, SD-Standard deviation).  

 



 

 



Figure 10.5: Initial erroneous interrupted time series analysis segmented regression plots with 
removal of days of infants whose care overlapped adjacent study periods, showing mean daily 
protein intakes across the study periods Red verticle lines separate the study periods, with the 
red, green, orange and blue regession lines representing study periods A, B, C and D 
respectively. 

1
2

3
4

M
e
a

n
 D

a
ily

 P
ro

te
in

 I
n
ta

k
e
 (

g
/k

g
/d

a
y
)

0 50 100 150
Study Week

Mean Daily Protein Intake Period A

Period B Period C

Period D



Figure 10.6: Initial erroneous interrupted time series analysis segmented regression plots with 
inclusion of days for infants whose care overlapped adjacent study periods, showing mean 
daily protein intakes across the study periods The red verticle lines separate the study periods, 
with the red, green orange and blue regession lines representing study periods A, B, C and D 
respectively.

 The first two months were removed from period A to reduce effect of newly born 

infants with increasing intakes without existing infants present (as is the case for other 

periods). 

 The data beyond six months post implementation were also removed, in order to 

reduce a similar effect of infants at the end of the study, with increasing intakes and 

growth of infants as they matured, whilst other infants are discharged and no newly 

born infants are being added to the study group. (approximately two months of data 

dropped) 

1
.5

2
2
.5

3
3
.5

4

M
e
a

n
 D

a
ily

 P
ro

te
in

 I
n
ta

k
e
 (

g
/k

g
/d

a
y
)

0 50 100 150
Study Week

Mean Daily Protien Intake Period A

Period B Period C

Period D



 Period B (partial implementation) was given a one month run-in period to allow for the 

time taken to transition over to the new PN and feed formulations, meaning that the 

interruption point between periods A and B was moved from 1st August 2011 to 1st 

September 2011. 

 Period C (the main intervention period) was also given a two month run in period to 

allow new guidelines to be introduced and be used in practice. This meant that the 

interruption point between periods B and C was moved from 1st January 2012 to 1st 

March 2012 

 Period A = March to August 2011 inclusive (6 months)  

 Period B = September 2011 to February 2012 inclusive (6 months) 

 Period C = March 2012 to December 2012 inclusive (10 months) 

 Period D = January to June 2013 inclusive (6 months) 



1. A fall in the mean daily energy delivered in kcal/kg/day between time period A and B 

(indicated by the significant negative difference in step change). Note that this was not 

apparent when looking at energy as a percentage of RRI 

2. A fall in the mean daily protein delivered in g/kg/day between each time period A and 

B (indicated by the significant negative difference in step change). Note that this was 

also apparent when looking at protein as a percentage of RRI. 



Figure 10.7: Interrupted time series analysis segmented regression plots (after adjustment for autocorrelation using the Prais-Winsten method) showing 
mean daily nutrient intakes across the entire study for energy in kcal/kg/day (A), protein in g/kg/day (B), energy as a percentage of RRI (C) and protein as a 
percentage of RRI (D). The red verticle lines separate the study periods, with the red, green orange and blue regession lines representing study periods A, B, 
C and D respectively. (RRI- reasonable range of intake)
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Table 10.14: Detailed results of the interrupted time series analysis (linear regression with Prais-
Winsten method) for nutrient intakes and growth over the course of the study, showing the size of 
the step change between adjacent study periods, and the difference in slope between periods. 
’Differences’ refer to the later study period minus the preceding one (so a negative value indicates 
a fall from the previous period). p values <0.05 are highlighted in bold. (RRI-reasonable range of 
intake, SDS-standard deviation score, DW-Durbin Watson statistic, TDW- transformed Durbin 
Watson statistic, CI-confidence interval) 



 

 

 
Figure 10.8: Interrupted time series analysis segmented regression plots (after adjustment for 
autocorrelation using the Prais-Winsten method) showing mean change in standard deviations 
scores (SDS) from birth across the entire study for weight (A) and head circumference (B). Red 
vertical lines separate the study periods, with the red, green orange and blue regression lines 
representing study periods A, B, C and D respectively. 
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Figure 10.9: Bar graphs showing mean nutrient intakes based on the generalized linear model, across the four study periods for energy in kcal/kg/day (A), 
protein in g/kg/day (B), energy as a percentage of RRI (C) and protein as a percentage of RRI (D).Error bars represent 95% confidence intervals. Blue bars 
represent unadjusted data, while red bars are adjusted for sex, gestational age and weight at birth. *p<0.05 for difference vs period A, †p<0.05 for 
difference vs period B, +p<0.05 for difference vs period C. (RRI- reasonable range of intake) 
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Table 10.15: Detailed Results of the generalized linear model with mixed effects for nutrient intakes across all 4 study periods. (RRI- reasonable range of intake, CI-
confidence interval) 

Table 10.16: Pairwise comparison of all study periods using the generalized linear model with mixed effects approach, showing difference between periods. P values 
<0.05 are highlighted in bold. Unadjusted differences are given together with differences adjusted for sex, gestational age and weight at birth. Tukey’s method was 
used to adjust for multiple comparisons. (RRI- reasonable range of intake) 



 

 



 

 
Figure 10.10: Bar graphs showing mean change in standard deviation score (SDS) between from 
birth based on the general linear model, across the four study periods for weight (A) and head 
circumference (B). Error bars represent 95% confidence intervals. Blue bars represent unadjusted 
data, whilst red bars are adjusted for sex, gestational age and weight at birth *p<0.05 for 
difference vs period A, †p<0.05 for difference vs period B, +p<0.05 for difference vs period C 
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Table 10.17: Detailed Results of the general linear model with mixed effects for the change in standard 
deviation scores (SDS) during stay across all 4 study periods. 

Table 10.18: Pairwise comparison of all study periods using the general linear model with 
mixed effects approach, showing difference between periods. P values <0.05 are highlighted in 
bold. Unadjusted differences are given together with differences adjusted for sex, gestational 
age and weight at birth. Tukey’s method was used to adjust for multiple comparisons. (SDS-
standard deviation score) 



 

 
Figure 10.11: Percentage of infants with significant morbidities in each study period. 

Table 10.19: Number (percent) of infants with major morbidities and mortality in each study 
period. Periods have been compared using Fisher’s exact test, with the p value given in the 
table (expect *, which used Chi squared). (NEC- Necrotising Enterocolitis, IVH-Intraventricular 
Haemorrhage, ROP-Retinopathy of Prematurity, CoNS-Coagulase Negative Staphylococcus) 
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 Improvements in protein intake 

Protein intakes increased in an incremental fashion across the partial and full 

implementation periods and appear to have been sustained to a degree in the post-

implementation period. Non-repeated measures analysis demonstrated significant 

improvements in protein intake in main intervention period compared to both the pre- 

and partial implementation periods. Similarly, repeated measures analysis 

demonstrated statistically significant improvements in protein intakes in all 

implementation periods compared to the pre-implementation period. ITS analysis 

appears to suggest a slight trend overall of increasing intake across study period over 

time, with some drop off in the post-implementation period. 

 

 

 



 Improvements in weight gain 

There appears to be a reduction in the fall in SDSs for weight between birth and 

discharge incrementally across all study periods. Non-repeated measures analysis 

demonstrated a pattern of improved weight gain in the main and post-implementation 

periods, with a statistically significant change in the post implementation period 

compare to the pre-implementation period. ITS analysis also showed a similar trend 

over the course of the study overall. Repeated measures analysis demonstrated 

statistically significant reductions in the negative change in weight SDS in all 

implementation periods compared to the pre-implementation period, and also in the 

main and post implementation periods compared to the partial implementation 

period. 

 

 No significant improvements in head growth 

No analysis methods found any significant benefits of the intervention on head 

growth, although repeated measures analysis shows a trend towards improvements 

over the course of the study 

 

 A reduction in energy intakes in the post implementation period 

Non-repeated measures analysis demonstrated a significant fall in energy intake as a 

percentage of RRI during the post implementation period compared to the pre- 

implementation periods. A similar trend of gradually decreasing energy intake across 

the study periods in also seen in the ITS analysis. Repeated measures analysis also 

shows a significant reduction in energy intakes as a percentage of RRI in the post 

implementation period compared to both the pre- and main intervention periods. 

 



Table 10.20: Summary of main results from non-repeated and repeated measures analysis (SDS- 
standard deviation score, RRI-Reasonable range of intake) 





 

 



 

Figure 11.1: Median age at starting parenteral nutrition (PN), enteral feeds (in hours), and 
fortifier (days) p<0.05 for difference between periods using Kruskal-Wallis test. 
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Table 11.1: Median age in hours at starting parenteral nutrition (PN), enteral feeds, and 
fortifier. (IQR-interquartile range). P values<0.05 are highlighted in bold 

 

 

Figure 11.2: Type of milk feed at discharge to any destination (A) and home (B)  
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Table 11.2: Numbers (percentage) of infants on each type of milk feed at discharge (to any destination). 
Fisher’s Exact for differences between periods, p=0.969 

Table 11.3: Numbers (percentage) of infants on each type of milk feed at discharge home. Fisher’s Exact 
for differences between periods, p=0.939 

 

Figure 11.3 Percentage of infants who received fortifier if on maternal breast milk. 
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Table 11.4: Number (percent) of who received fortifier if on maternal breast milk (MBM). Chi 
squared for difference between periods p=0.142 

Table 11.5: Mean length of stay in each study period. ANOVA for differences between 
periods=0.0564. (SD-standard deviation). 

 



Audit Period  
Mar-

12 
May-

12 
Jul-
12 

Sep-
12 

Nov-
12 

Jan-
13 

Jul-
13 

Number of infants audited  24 31 27 26 25 30 28 

Screening 
Guideline 
element 

1. Admission screening tool 
complete and in folder 

33.3 22.6 51.9 38.5 20 23.3 14.3 

2. Correct risk category identified 
(where screened) 

87.5 100 100 80 100 100 100 

Parenteral 
Nutrition 
Guideline 
element 

3. Parenteral Nutrition (PN) started 
in line with guideline 

66.7 66.7 63.2 55.6 55.6 55.6 47.1 

4. Changed to bespoke PN or 
Preterm+sodium PN as per 
guideline 

80 63.6 91.7 88.9 86.7 93.8 92.3 

5. On appropriate total fluid volume 
when PN flow rate decreased 

88.2 85.7 85.7 100 85.7 92.9 92.3 

6. Lipid halved at correct total PN 
volume 

60 66.7 80 75 88.9 90 100 

Feed 
Guideline 
element 

7. Feeds started in line with 
guideline 

52 68 84.2 69.2 75 57.1 71.4 

8. Initial feed volume in line with 
guideline 

100 89.3 100 90 84.2 81 95.5 

9. Feed volume increased in line 
with guideline 

66.7 80 66.7 100 100 100 100 

10. Appropriate milk chosen 100 92.9 100 94.7 100 100 63.6 

11. Fortifier added/switched from 
DBM to LBW formula appropriately 

63.2 100 66.7 100 100 100 100 

Overall Average Guideline Compliance  72.5 75.9 80.9 81.1 81.5 81.2 79.7 

Average Guideline Compliance Nutritional Care 
only (excludes items 1 and 2)  

75.2 79.2 82 85.9 86.2 85.6 84.7 

Table 11.6: Compliance with nutrition guideline audit points. Numbers represent percentage 
compliance 



 

Time Period Mar-12 May-12 Jul-12 Sep-12 Nov-12 Jan-13 Jul-13 

Number of 
Respondents 

44 52 39 26 24 18 16 

Percentage 
Response Rate 

57.9 74.3 58.2 41.3 40.7 31 27 

Number (%) 
Consultants 

4 (9.1) 4 (7.7) 4 (10.3) 4 (15.4) 4 (16.7) 3 (16.7) 4 (25) 

Number (%) Junior 
Doctors/ANNPs 

1 (2.3) 3 (5.8) 3 (7.7) 0 (0) 0 (0) 0 (0) 0 (0) 

Number (%) 
Pharmacists 

1 (2.3) 1 (1.9) 1 (2.6) 0 (0) 0 (0) 0 (0) 0 (0) 

Number (%) Band 7 
Nurses 

4 (9.1) 4 (7.7) 2 (5.1) 3 (11.5) 5 (20.8) 2 (11.1) 2 (12.5) 

Number (%) Band 6 
Nurses 

10 (22.7) 9 (17.3) 6 (15.4) 7 (26.9) 6 (25.0) 5 (27.8) 4 (25.0) 

Number (%) Band 5 
Nurses 

19 (43.1) 23 (44.2) 18 (46.2) 10 (38.5) 6 (25.0) 5 (27.8) 4 (25) 

Number (%) Band 4 
Nurses 

2 (4.6) 4 (7.7) 2 (5.1) 1 (3.9) 1 (4.2) 0 (0) 2 (12.5) 

Number (%) Band 3 
Nurses or lower 

3 (6.8) 4 (7.7) 3 (7.7) 1 (3.85) 2 (8.3) 1 (5.6) 1 (6.3) 

Table 11.7: Number of respondents and percentage response rate for each NPT questionnaire 





Figure 11.4: Mean scores for each item on the NPT questionnaire. 
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Figure 11.5: Radar plots showing the mean results of each NPT questionnaire during the study. 
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Figure 11.6: Mean scores across study periods for the fours domains of NPT, plus overall average 
score 

Figure 11.7: Scatter plot of mean NPT scores over time in months.  
Equation of fitted line is: Mean NPT= 0.031*Time + 8.37. r=0.15, p=0.023
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Figure 11.8: Relationship over time between mean NPT scores and percentage guideline 
compliance 
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Outcome 
Mean overall audit compliance 

Mean nutritional process audit 
compliance 

Model with 
Time Excluded 

Model with 
Time Included 

Model with 
Time Excluded 

Model with 
Time Included 

Mean NPT Score Coefficient (p value) 0.80 (0.003) 0.38 (0.048) 0.95 (0.002) 0.40 (0.031) 

Time coefficient (p value) Omitted 0.54 (<0.0001) Omitted 0.72 (<0.0001) 

p value for model 0.0026 <0.0001 0.0018 <0.0001 

r for model 0.2025 0.7063 0.2098 0.8076 

r
2
 for model 0.041 0.4988 0.044 0.6522 

Table 11.8: Results of linear regression for mean audit compliance measures and mean NPT 
scores over time. 

Outcome 

Mean overall audit compliance 
Mean nutritional process audit 

compliance 

Model with 
Time Excluded 

Model with 
Time Included 

Model with 
Time Excluded 

Model with 
Time Included 

Mean Coherence Score      
Coefficient (p value) 

0.34 (0.349) -0.01 (0.962) 0.42 (0.320) -0.05 (0.834) 

Mean Cognitive Participation 
Score Coefficient (p value) 

-0.31 (0.526) -0.01 (0.984) -0.35 (0.532) 0.05 (0.880) 

Mean Collective Action Score 
Coefficient (p value) 

-0.17 (0.697) -0.20 (0.518) -0.08 (0.879) -0.12 (0.685) 

Mean Reflexive Monitoring 
Score Coefficient (p value) 

0.87 (0.017) 0.59 (0.027) 0.89 (0.034) 0.51 (0.044) 

Time coefficient (p value) Omitted 0.54 (<0.0001) Omitted 0.72 (<0.0001) 

p value for model 0.0085 <0.0001 0.0099 <0.0001 

r for model 0.2482 0.7122 0.2059 0.8054 

r2 for model 0.0616 0.5072 0.0424 0.6486 

Table 11.9 Results of linear regression for mean audit compliance measures and mean 
individual NPT construct scores over time 



 

Figure 11.9: Mean Energy and Protein Intakes across the intervention and normalisation period, 
together with corresponding mean NPT scores. Error bars represent 95% confidence intervals 
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“I think it was the group of, people driving it, the group of nurses that – well 

not just the nurses and doctors that were part of the study, really drove it” 



 

 

“So I think it has been the engagement, and the, you know, the patting on the 

back, if you like, saying, actually, hey!  What you’re doing is, or what we are 

doing is working” 

 

“I think that is probably why things have, have shown the improvement that 

they have, because people are much more aware of it, and tend to remind each 

other”



 

 

“you’ve got something that’s a rounded thing to refer to;  you’ve got something 

that everyone can see, everyone can follow, and you’re not having people kind 

of using their own ideas, initiatives, so you’ve kind of got something to see, 

something to look at and go, Oh yeah, that’s fine, and follow it on” 

 

 



 

“They’re quite user-friendly.   Um, and the, the flow charts that are in all the 

baby’s folders are an easy point of access so …   And there’s one in each room, 

so you can always find one, they’re not …  like I say, they’re just user-friendly 

and easy to read, easy to use … and they make sense” 

“Yeah, there is flexibility, but not too much flexibility that doctors can interpret 

it and change it all according to their whims and wills”. 

 

“I do think the nursing input has been helpful...... they’ve come and given us 

teaching on how to do it; … they’ve given us, shown us more reason why it’s 

important…. because I think, I think everyone gets a bit sceptical with these 

new things don’t they… now it’s just become sort of routine that that’s what 

we do” 

“I mean because I guess we know the nurses …. that come and bring it in, you 

know, they’re advocates for it, they tell us how important it is, so they’ve been 



on that side that they can then bring it into practice and sort of lead by 

example I guess.   And then because there’s such a…. big team that come 

round, it’s become part of the Unit; that’s how we do it” 

 

“Doing the, the nutrition screening on a Sunday…. determining whether the 

baby’s high risk, or moderate risk then you can refer to your chart, ‘cos then, 

you know, it’s set out then isn’t it, who is more at risk …” 

 

“So I think it probably was brought in in the right way, in a good way anyway.   

It’s not something that, felt like a big change, or something was imposed upon 

us.   It just kind of came into Unit practice and seemed sensible, and we got on 

with it” 



 

 

“I think the publicity surrounding its implementation, and how it was different 

from what we did before; the fact that it was really needed, and that it was 

something that we had no proper guidance about, and we all felt that we were 

making things up quite a lot before that;  and that’s something that we weren’t 

comfortable with, so we all felt it was necessary.   It actually was necessary” 

 



 

 

“I just was a bit like, Oh OK, let’s just see, and then I have become behind it 

because I’ve seen the difference it’s made and realised how good it is for our 

babies, and that they actually are putting on weight, and it’s just a set thing 

for, like, when we get new doctors you don’t feel like you have to explain it all 

to them” 

“I think with any kind of, like, change there’s always a bit of resistance, but 

actually they, I don't know, it was perhaps the way they came in;  it just 

seemed easy to use, so actually if they’re easy to use it’s easy to do it” 



 

“I think it generally gets followed; I think they’ve been quite committed to the 

weighing and measuring and referring, you know, the, the Sunday night 

activities for the Monday morning, those things. I think that probably 

happened more smoothly than I thought it might do, because it’s always tricky 

asking people to do extra things, but people are committed to it, and, you 

know, they pretty much ensure it gets done, and have got quite a nice attitude 

about it……possibly because they knew went hand-in-hand with the guideline, 

and because they needed the guideline and they felt the guideline had value, it 

was kind of, like, a payoff for having the guideline”. 

“The new staff coming in actually because they were coming in whilst we were, 

introducing the Guidelines, they were quite good at following it through, 

whereas some of the staff that had perhaps been here for a little while, and 

you know, are stuck in their ways [chuckles] maybe, weren’t quite so eager.   

But, you know, having new staff coming in and teaching that as the standard 

then I think that kind of helped to say that it was then important to try and 

make sure the other members of staff did the same” 



 

 

 An expectation for babies to grow better, with poor growth now unacceptable 

 An expectation to start nutrition earlier and deliver more nutrition 

 An expectation for appropriate nutritional decisions and plans to be made, with people 

prepared to challenge when this didn’t happen 

 An expectation for the babies to be measured and growth charts to plotted regularly 

“You’ve raised awareness.   Before babies always needed to be fed.   And I think 

the old-fashioned way of looking at it was um, see what the baby tolerates and 

we always went very carefully, so when we used to put 10% dextrose up, and 

then we’d start introducing a bit of Vamin (PN) and stuff;  and then their 

sugars would go sky high:  Oh no, no, back off, back off.   I don't think we 

actually considered the growth babies were missing out on in that time.   

Whereas now I think people are more tuned into the fact that you need to get 

food into these babies; you need to get calories and protein into them. So yeah, 

I think it’s changed us… Raised awareness” 

 



 

“I think the nurses feel more able to make that decision with the Guideline.   

Obviously with the, sort of, say-so of the doctors as well, but I think, yeah, we 

could go to them and say:   “This is what we think, this is what the Guideline 

says, are you happy to do that”?    So I think we’re probably doing it more but, 

obviously with the overseeing of the doctors, if you know what I mean” 

“It’s much more clear to follow now, rather than it, it used to seem.  I guess like 

we would just do it quite individualised for that baby but now there’s the flow 

chart to say what we do at certain days, weights, you know, preterm, things 

like that.   So I think nurses can make the decision more based on the …   we 

would know what to expect based on the flow chart, because obviously we get 

pressure from the milk kitchen that need to know how to make the feed up “ 

 

“I think, like most things, especially for junior staff, medics and, and nurses 

and that, actually having something to follow is easier than, certain 



consultants are doing certain things… if you’ve got one consultant on one week 

and then another one, they’ll do different things – well they used to do 

different things with going up on, up on feeds:   some will be more pro-active 

than others.   Whereas this, now you’ve got a guideline everybody follows the 

same, same guideline.    So I think, definitely, it’s better” 

 

“I think there is, the one fear that I had is that people would perhaps stop 

thinking for ourselves, and think:   Ah!  Nutrition day is Tuesday, and therefore 

everything can be all right so we can hold it on till Tuesday.   But I think that’s 

now because we are learning to work with a document; we can actually say, 

well actually if this baby needs something doing you don’t wait for a Tuesday 

to come along, you use that document and you move the baby in the direction 

that you want them to go”

“I think people know that the Nutrition Team is going to come round, so when 

they’re making decision they’re actually thinking about what you’re going to 

make of what they’ve done as well” 



“I think you’ve had a team of people and the team – several teams of people – 

and I think they will continue with their interest; the ones that are no longer on 

your research, the ones that are still interested, and you’ve got other people 

who haven’t done your research that were also interested; so there’s quite a 

collection of people, that want to make it work on the Unit” 

 

 

 



 

 

 

 

“I think that the actual Guideline itself is quite long, which would probably have 

put people off it, but because the flow charts are very easy to follow you find 

the one right for your baby and you just follow it through.  I think it’s simple, 

it’s standardised and everybody is following the same prescription, so 

everyone’s doing the same thing.   I think that’s helped, just the fact that the 

flow charts are simple and they’re by the baby’s cot.   Easily accessible” 

 



“I think it’s become part of the routine now; I think it’s become part of the 

norm, you know, this is part of the care, and this is how it should be” 

“I think they fitted in quite reasonably.   I mean it wasn’t excessively different; 

there was just, a slight little tweak here and there, and extra info, on this, or a 

slight change to what we’re going to do here.   I don't think they were 

particularly tricky to implement” 

 

 

“It seems clearer now we can sort of see the results.   I personally, always find 

it easier if you can see them … if you can see good results you can see why it 

was implemented in the first place.   It does seem to be working” 



“We were a little bit ad hoc before in terms of, particular like going up on feeds 

and stuff.   One person would say one thing, and then the next day somebody 

would say something different” 

“Just complete lack of uniformity in practice two years ago, wasn’t it?” 

“I don't think it’s overly different to what we did before.   It just gives structure 

to what we do, did before” 

 

 

“I think we all have our role in trying to, implement something that’s new, and 

try to follow it, and help others I suppose to follow it” 

 



“I would say initially because we had to, and now because we like it because 

it’s, it is easier because we’re used to it.   I think big groups of people can 

sometimes struggle with, Right, you’re doing this, and you’re a bit like, why 

should I?   But now I think everyone’s like, Mmmm, actually it’s good, let’s use 

it because it’s good, rather than ‘cos we have to” 

“Yeah, I think people will refer to them, and because they’re easily accessible, 

um, you know, I would always send them that way if I wasn’t sure.   So I think 

most people do use them fairly well now. They’ve become a part of the Unit, so 

they are just used now” 

 



 Easier to manage nutrition and make decisions, with clear guidance and less waiting 

for decisions to be made 

 Improved consistency and uniformity of nutritional care with standardisation and 

better structure 

 Increased awareness of nutrition and support by nutrition team and nurse champions 

“And it’s just easier to know actually, as a nurse, if the doctor hasn’t done the 

ward round, … and we’re waiting for them, and we want to increase feeds, and 

we’re just following a guideline, we don’t have to just necessarily wait for the 

junior doctor to ask the consultant what to do, because we’ve got the guideline 

in front of us”. 

“Well it’s just consistent practice.   And also, I mean you’ve showed us your 

outcomes which suggest the babies are growing better” 

“care is standardised, everybody knows what they’re doing;  we’re all singing 

from the same hymn sheet;  babies seem to be growing better;  um, nutrition 

just seems to be working better than it had previously” 

“We can definitely see a difference between our babies that we’ve home grown, 

to ones that come in; they look different; … the others can just look kind of 

quite scrawny can’t they?”
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Figure 12.1: A theoretical framework for implementation at macro-level, based on extended NPT 



Figure 12.2: A theoretical framework for implementation at meso level, expanding the construct of contribution (based on NPT) 
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1. The introduction of a complex intervention for the nutritional care of preterm infants 
will improve their nutrient intakes and growth 
 

2. The use of Normalization Process Theory to both guide and monitor the 
implementation of a complex intervention will result in improved integration into 
practice with subsequent improvement in clinical outcome measures 



 

 

 Protein intake improved incrementally, with improvements seen after both partial and 

full implementation of the intervention compared to the pre-implementation period. 

These improvements appear to have been sustained into the post-implementation 

period.  

 Weight gain also seemed to improve in an incremental fashion across all study periods, 

with a reduction in the fall of weight SDS experienced by preterm infants between 

birth and discharge. This also appeared to be sustained into 2013.  

 Energy intakes were relatively stable across the pre-implementation and 

implementation periods, and appeared lower as a percentage of RRI after the 

implementation period.  

 There was no statistically significant improvement in head growth, although there was 

a trend for a reduced fall in the difference in SDS for head circumference between 

birth and discharge across study periods, seen in the repeated measures analysis. 
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Interventions that seek to restructure and 

reinforce practice norms and associate them with peer and reference group 

behaviours are more likely to lead to behaviour change”
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Figure 13.1: A simple model for the implementation of the complex intervention used in this 
study 
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 Establishing an environment that is ready for change 

o This should involve an assessment of the baseline attitudes and intentions of 

staff, and the barriers and facilitators to change. The implementation strategy 

should then be tailored to any issues identified by the baseline assessment, 

and NPT offers a useful framework for thinking through this process guiding 

intervention development and implementation. 

 Establishing a core group of people to help drive the change forward 

o This should ideally include a local multidisciplinary team who can be seen as 

experts, providing leadership for the change process and offering advice and 

support. Advocates of the change process at ward level, who can remind and 

support colleagues in the day to day use of new practices are also important 

 Establishing systems to facilitate and maintain change 

o Guidelines are useful to provide structure to care and facilitate decision 

making by appropriate staff who may not have previously been involved in 



such decisions. They should allow flexibility for experienced staff who wish to 

deviate from them in appropriate circumstances 

o Systems for reminding and/or reinforcing the change at ward level are vital 

and should ideally include a team of staff who can provide support and 

feedback in person, or regular visual reminders and feedback  

 Establishing systems to measure the effectiveness of practice change and provide 

feedback to staff. 

o Audit and feedback are useful in assessing adherence to new practices, and 

demonstrating to staff how well they are doing. Using the NPT toolkit to 

measure normalisation and highlight areas for improvement is feasible, 

potentially useful and relatively easy to do if online questionnaires are used. 

o Ways of seeing the effect of the new practices in real time, such as the growth 

charts of infants and the perception of more efficient decision making 

regarding feeding in this study, help reinforce their use  
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1. The introduction of a complex intervention for the nutritional care of preterm infants 
will improve their nutrient intakes and growth 
 

2. The use of Normalization Process Theory to both guide and monitor the 
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1. Aims and objectives; audit points 
2. Assessment and monitoring 

i. Initial assessment: growth / risk category / screen 
ii. On-going assessment: growth / biochemistry / 

nutrition screening / nutrition team 
3. Nutrient requirements 
4. Standard nutritional support of preterm and sick 

infants 
a. Overview by risk group 
b. Parenteral nutrition 

i. Indications for PN 
ii. Starting PN 
iii. Stock PN solutions 
iv. Pharmacy-manufactured (‘bespoke’) PN 
v. Reducing PN as feeds increase 
vi. Peripheral PN 
vii. Cautions 

c. Enteral nutrition 
i. Starting feeds 
ii. Choice of milk 
iii. Advancing feeds 
iv. Routine nutritional supplements 
v. Nutrition at discharge 

5. Management of common gut and feeding problems 
a. Feed intolerance / gastric residuals 
b. Abdominal distension 
c. Suspected Necrotising Enterocolitis (NEC) 
d. Suspected Gastro-oesophageal reflux (GOR) 
e. Suspected Food Protein Intolerance 

6. Management of babies with surgical bowel problems 
7. Flow Charts 

a. Starting and Increasing Feeds – High Risk Infants 
b. Starting and Increasing Feeds – Moderate Risk 

Infants 
c. Management of common feed related problems 
d. Choice of milk 

8. Tables 
a. Starting and increasing feeds 
b. Nutrient content of commonly used products 

9. Supporting Information 



Executive Summary 

 

Good nutrition is important at all stages of life. Babies are born at a time of rapid growth 

and formation of body tissues and organs, yet immature metabolism means they are 

unable to cope with either excess or lack of nutrients. Detail in both the quantity and 

quality of nutrients is critically important. 

 

There is good evidence that mother’s breast milk confers many advantages to baby, 

mother and to the formation of the parental bond. As well as containing just the right 

nutrients for human development, breast milk contains many factors which promote 

immune function and enable healthy intestinal development. Breast milk and breast-

feeding should be encouraged in almost all situations. 

 

Preterm infants and those with congenital abnormalities or metabolic disorders may 

require nutrient supplements or special feeds, and may require a period of intravenous 

nutrition until the gut is able to support their needs.  

 

Measuring growth and monitoring biochemical well-being is crucial to optimising 

nutrition in high risk individuals. 

 

These guidelines aim to provide both practical and theoretical guidance for the optimal 

nutrition of sick and preterm infants in the NNU at Southampton.    

 



 Good early growth is essential for long term health and well-being of all babies.  

 Achieving recommended nutrient intake in very low birth-weight and sick infants is 

difficult particularly in the first weeks of life and development of a significant nutrient 

deficit is common. It is then very difficult to ‘catch up’.  

 Protein intake is particularly difficult to achieve. 

 These guidelines aim to support decision-making such that nutrient delivery can be 

optimised. Close monitoring of intakes, biochemical status and growth is essential to 

monitor how well this is achieved. 

 Every feed and every day is important – being aware of daily intake of key 

nutrients is the first step to improving growth and development 

 SENNAT (Southampton Electronic Neonatal Nutrition Assessment Tool) has been 

developed to help us all measure and monitor nutrient intakes and growth 

These guidelines are based on recommendations of: 

 Enteral nutrient supply for preterm infants: commentary from the European Society of 
Paediatric Gastroenterology, Journal of Pediatric Gastroenterology and Nutrition 2010

15
 

 Nutrition of the Preterm Infant: Scientific basis and Practical Guidelines (second 
edition). Tsang RC, Uauy R, Koletzko B, Zlotkin S. Digital Educational Publishing 
2005

14
 

 Guidelines on Paediatric Parenteral Nutrition of the European Society of Paediatric 
Gastroenterology, Hepatology and Nutrition (ESPGHAN) and the European Society for 
Clinical Nutrition and Metabolism (ESPEN), Supported by the European Society of 
Paediatric Research (ESPR), Journal of Pediatric Gastroenterology and Nutrition 2005

75
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AREDF Absent or Reversed End Diastolic Flow (in umbilical artery, seen on antenatal scans) 

AXR Abdominal X-Ray 

BMF Breast Milk Fortifier 

CPAP Continuous Positive Airways Pressure 

D/C Discharge 

DBM Donor Breast Milk 

DH Department of Health 

ELBW Extremely Low Birth Weight (birth weight <1000g) 

FBC Full Blood Count 

g grams 

IU International Units 

IUGR Intrauterine Growth Restriction 

IV Intravenous 

kcal kilocalories 

kg kilogram 

LBW Low Birth Weight (birth weight <2500g) 

LFT Liver Function Tests 

MBM Maternal Breast Milk 

mg milligram 

ml millilitre 

mmol millimole 

NBM Nil By Mouth 

NEC Necrotising Enterocolitis 

NICU Neonatal Intensive Care Unit 

NNU Neonatal Unit 

PBP Potentially Better Practice 

PDA Patent Ductus Arteriosus 

PDF Post Discharge Formula 

PN Parenteral Nutrition 

RCT Randomised Controlled Trial 

SD Standard Deviation 

TAT Trans-anastamotic Tube 

PN Total Parenteral Nutrition 

U&E Urea and Electrolytes 

VLBW Very Low Birth Weight (birth weight <1500g) 

VON Vermont Oxford Network 



o All staff:  awareness of Trust Policy and NNU Guidelines 

o ‘Breast-feeding babes’ – Lead Sandy Jackson: expert guidance for mothers breast-

feeding on the post-natal wards 

o NNU lactation support team – Lead Jess Macfarlane: expert guidance for mothers breast-

feeding and/or expressing milk in NNU 

o All staff: awareness of need for PN in high risk infants 

o Nursing staff: awareness of location of ‘stock’ PN in NNU and knowledge and skills for PN 

administration appropriate to nursing skill level 

o Medical staff: awareness of PN supplies available and how to prescribe; awareness of 

potential complications of PN and how to avoid 

o Pharmacists: Amanda Bevan and Zoe Lansdowne: expertise in detailed composition of 

PN solutions and provision of PN in different situations on NNU 

o All staff: support for mothers in choice of feeding 

o All staff: awareness of choices for enteral  nutrition: maternal breast milk / breast-feeding; 

donor breast milk / milk bank; standard infant formula; formulas for preterm infants; 

special formulas for infants with specific gut or feeding problems 

o Neonatal Dietitian (Anita Emm): expert knowledge of composition of breast milk and 

alternatives and guidance on making appropriate choices 

o Surgical team: expert knowledge on potential feeding challenges in infants with 

congenital or acquired abnormalities of the gut, particularly following surgery. 

o All staff: awareness of common feeding difficulties of preterm infants and those with 

neurological complications 

o Speech and language therapist: expert knowledge of structure and function of upper 

gastro- intestinal tract and how to optimise feeding potential of vulnerable babies  

o All staff: Awareness of importance of making accurate and regular measurements and 

plotting them on appropriate charts to monitor growth 

o Nursing staff: Weigh babies at intervals as indicated by clinical condition (ideally three 

times per week) 

o Medical and Nursing staff: Measure head circumference and length at intervals as 

indicated by clinical conditions (ideally head circumference at least weekly and length at 

least fortnightly) 

o Medical and Nursing staff: Plot growth measurements on appropriate chart  weekly 

(provided competent to do so) 

o Neonatal Nutrition Team: Will review high risk or complex patients on weekly nutrition 
ward round  



 Donor Breast Milk Guideline (to be found at: 

) 

 Breastfeeding care pathway (on Neonatal Unit Guidelines on Unit Desktop PCs) 

 Vitamins and supplements guideline (on Neonatal Unit Guidelines on Unit Desktop 

PCs) 

 Parenteral Nutrition Guidebook, 4
th
 edition (Hard copies in nurseries on Neonatal Unit) 

 Princess Anne Breastfeeding Policy (to be found at 

http://staffnet/TrustDocsMedia/DeptDivSpecific/DivC/WomenNewborn/Obstetrics/Obstet

ricClinicalGuidelines/BreastfeedingTermInfantsGuideline/BreastfeedingTermInfantsGuid

eline.doc) 

 Neonatal Unit Breastfeeding and Formula Feeding Guideline (currently being written) 

 Neonatal Surgical Clinical Aids (to be found at: 

http://staffnet/Departments/DivisionC/Womenandnewborn/Neonatalservices/Neonatalsu

rgery/Neonatalsurgeryclinicalaids/Neonatalsurgeryclinicalaids.aspx) 

 Central Venous Access Guideline (currently being written) 

 Naso/Orogastric Tubes in Neonates - the safe placement of: Guidelines (to be found 

at:http://staffnet/TrustDocsMedia/DeptDivSpecific/DivC/WomenNewborn/NeonatalUnit/

NeonatalGuidelines/NasoOrogastricTubesinNeonates-

thesafeplace/NasoOrogastricTubesinNeonates-thesafeplacementofGuidelines.DOC) 

  

http://staffnet/TrustDocsMedia/DeptDivSpecific/DivC/WomenNewborn/NeonatalUnit/NeonatalGuidelines/DonerBreastMilkGuideline/DonorBreastMilkGuideline.doc
http://staffnet/TrustDocsMedia/DeptDivSpecific/DivC/WomenNewborn/NeonatalUnit/NeonatalGuidelines/DonerBreastMilkGuideline/DonorBreastMilkGuideline.doc
http://staffnet/TrustDocsMedia/DeptDivSpecific/DivC/WomenNewborn/Obstetrics/ObstetricClinicalGuidelines/BreastfeedingTermInfantsGuideline/BreastfeedingTermInfantsGuideline.doc
http://staffnet/TrustDocsMedia/DeptDivSpecific/DivC/WomenNewborn/Obstetrics/ObstetricClinicalGuidelines/BreastfeedingTermInfantsGuideline/BreastfeedingTermInfantsGuideline.doc
http://staffnet/TrustDocsMedia/DeptDivSpecific/DivC/WomenNewborn/Obstetrics/ObstetricClinicalGuidelines/BreastfeedingTermInfantsGuideline/BreastfeedingTermInfantsGuideline.doc
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http://staffnet/TrustDocsMedia/DeptDivSpecific/DivC/WomenNewborn/NeonatalUnit/NeonatalGuidelines/NasoOrogastricTubesinNeonates-thesafeplace/NasoOrogastricTubesinNeonates-thesafeplacementofGuidelines.DOC


 To optimise use of breast milk and breast-feeding 

 To achieve recommended nutrient intakes 

 To achieve postnatal growth and body composition approximating fetal growth. 

 To reduce the risk of nutritional deficiency states such as late anaemia of prematurity or 

metabolic bone disease. 

 To reduce the risk of feeding related morbidities such as NEC or cholestasis 

 To optimise long term neurodevelopmental outcome. 

 All babies should be measured and have nutritional risk assessment on admission, and 

weekly during their stay 

 Nutrition support should be started early: PN for high risk; enteral feeds for lower risk 

 Mother’s breast milk is the feed of first choice 

 Feed tolerance should be assessed regularly and managed according to algorithms 

 Protein intake should be documented and optimised in preterm infants 

 High risk babies should be seen each week by the Nutrition Team 

 Nutrition and feeding should be discussed in Discharge Planning and documented in 

the notes 

 

 Use of Nutrition Screening Tool, on all NNU admissions (100%) 

 Use of growth charts on all NNU admissions (100%) 

o Weight and Head Circumference  plot weekly; length plot 2-weekly 

 Lactation advice and support by 6 hours for all mothers of VLBW infants  

o 100% - unless mother too ill 

 Breastfeeding rates at discharge 

 Protein and energy intakes as recommended by Tsang 2005 

 Use of nutritional supplements according to Guidelines 

 Documentation of Nutrition Plan at discharge (100%) 



 

(i) INITIAL ASSESSMENT 

  

a. Growth Measurement 

 

All infants should have weight, length and head circumference measured and plotted on 

the appropriate growth chart at admission. This information, together with other risk 

factors detailed below, will identify the degree of ‘nutritional risk’ – ie risk of becoming 

malnourished or developing nutrition and feeding related problems. Infants with multiple 

risk factors should be classified according to their highest individual risk factor. This will 

guide nutritional care and allow subsequent progress to be monitored. 

 

b. Risk assessment – identify level of risk for nutrition and / or feeding-related  

  problems 

 

High risk 

 Preterm <28 weeks 

 ELBW < 1000g 

 Severe IUGR (weight < 2
nd

 centile with AREDF) <35 weeks 

 Infant establishing feeds after episode of NEC or GI perforation 

 Infants with severe congenital GI malformation: e.g. gastroschisis 

 Severe Perinatal hypoxia / ischaemia 

 

Moderate risk 

 Preterm 28-31
+6 

weeks, otherwise well 

 VLBW 1000 – 1500g 

 Moderate IUGR (weight < 9
th
 centile with AREDF) <35 weeks  

 Baby on inotropes 

 Baby on indomethacin/ibuprofen (NB avoid concomitant treatment with 

steroids) 

 Baby >1500g with illness or congenital anomaly which may compromise 

feeding 

 Symptomatic polycythaemia, with PCV > 70% 

 

Low risk 

 Preterm 32-36
+6 

weeks, otherwise well 

 AREDF / IUGR >35 weeks 

 Term Infants >37 weeks 

 



(ii) ON-GOING ASSESSMENT AND MONITORING 

 

a. GROWTH  

i.Weight should be measured at least twice a week, and plotted on CLOSE 

 MONITORING WHO growth chart weekly. More frequent weights  required 

 for some babies should be plotted on a daily weight chart 

ii. Head circumference should be measured and plotted weekly 

iii.Length should be measured and plotted within the first week, and every 2  weeks 

thereafter. 

iv. If a baby is too sick to be weighed and measured so cannot be plotted, mark the 

bottom of the growth chart at date with a triangle () at the day’s date. 

v.Targets for weight – changes in weight in the early days of life usually reflect fluid 

balance: aim for weight loss of no more than 10% from birth weight.  Once baby 

is stable and growing, aim for gain of 15-20 grams/kg/day 

vi. Head circumference and length: normally expect increase of 0.75 cm/week 

 

b. BIOCHEMISTRY 

i. First week of PN: 

 Full PN Profile daily (FULL IP MG on eQuest, this includes U&E’s, 

Calcium, magnesium phosphate and LFTs) 

 FBC twice weekly 

ii. Second and subsequent week of PN: 

 Full PN Profile and FBC twice weekly if stable (daily if still unstable) 

iii. Triglycerides should be measured weekly (ideally Mondays)when on IV lipid 

iv. If on PN for longer than 1 month, then Trace elements (Zn, Cu, Se, Mn – 

use special blood bottle in Dr’s Office) and Vitamins (A, D and E) should 

be measured monthly. Consider measuring Iron status and clotting 

v. When on enteral feeds: 

 Infants in the High and Medium risk categories need weekly FBC, U&Es, 

LFTs and Bone profiles once they are off PN and fully enterally fed. This 

can be extended to once fortnightly when babies are moved into Special 

Care. 

 

c. SCREENING 

i. A Neonatal Nutrition Screening form should be completed on admission and on 

Sunday/Monday when the baby has been weighed and measured each week  

on all babies to identify those requiring nutrition team review 

 

d. NUTRITION TEAM REVIEW 

i. Nutrition ward rounds take place on Tuesday mornings from 0900-1100. 

Nutrition team will see all ‘high-risk’ babies, and any others identified by 

nutritional screening on Sunday/Mondays.  



Nutrient requirement for Term and Preterm infants in the first weeks of life are summarised 
below. The figures shown below are based on the parenteral requirements for the first week, 
and the enteral requirements for the subsequent weeks (for a full list of parenteral and enteral 
requirements see Appendix 1). 
 
Term infants – based on intake in 150 ml/kg breast milk; preterm infants based on 
recommendations in Tsang 2005 unless otherwise stated.  
 
There are no specific guidelines for those babies born over 1.5kg and under term weight (2.5 
kg) but it can be anticipated that their nutritional needs will be between those of preterm infants 
and term infants. Nutritional support should therefore aim to deliver nutrient intakes in this area.  
 
It should be noted that these are just recommendations, and some infants may require more of 

certain nutrients such as Sodium and Potassium as dictated by the results of blood tests

Nutrient 
Unit/kg/day 

Term 
infant 

Preterm  
VLBW 
1000-1500g 
1

st
 week 

(parenteral) 

Preterm 
VLBW 
1000-1500g  
After 1

st
 

week 
(enteral) 

Preterm  
ELBW 
< 1000g 
1

st
 week 

(parenteral) 
 

Preterm  
ELBW 
< 1000g 
After 1

st
 

week  
(enteral) 

Energy (kcal) 100 60-70 110-130 75-85 130-150 

Protein (g) 1.5-2.1 3.5 3.4-4.2 3.5 3.8-4.4 

Nitrogen (g) 0.24-0.34 0.56 0.54-0.61 0.56 0.61-0.70 

Sodium (mmol) 1.4 2.0-5.0 3.0-7.0 2.0-5.0 3.0-7.0 

Potassium 
(mmol) 

2.0 0-2.0 2.0-3.0 0-2.0 2.0-3.0 

Calcium 
(mmol) 

1.25 1.5 2.5-5.5 1.5 2.5-5.5 

Phosphate 
(mmol) 

1.3 1.5-1.9 1.9-4.5 1.5-1.9 1.9-4.5 

Vitamin D IU* 340 40-160 800-1000 40-160 800-1000 

Vitamin A IU** 1150 700-1500 700-1500 700-1500 700-1500 

Iron (umol) 17.9 0 35.8-71.6 0 35.8-71.6 

 
 
*Vitamin D = dose quoted is total daily dose; ESPGHAN 2010 recommendation for enteral dose 
for preterm infants; term infants DH Dietary Reference Values 1991 (340 IU = 8.5 mcg Vit D) 
 
**Vitamin A = dose quoted is total daily dose; term infants DH Dietary Reference Values 1991 
(1150 IU = 350 mcg of Vitamin A retinol equivalent) 



a) OVERVIEW - GETTING STARTED - EARLY PN AND TROPHIC MILK FEEDS 
 
HIGH RISK / MEDIUM RISK (see flow charts for high [A] and medium risk preterm infants 
[B]) 

 Aim  to introduce milk feeds gradually while maintaining calorie and nutrient intake with 
PN 

 Before starting or increasing milk ensure baby is clinically stable and abdomen soft  

 Ensure mother has lactation support to start expressing (see breastfeeding care 
pathway) 
 

High risk preterm (<28 weeks; <1000g; severe IUGR/AREDFV <35 weeks)  
 
Day 1 Start Stock Preterm PN at 60-90 ml/kg/day via UVC or long line, as soon as 

possible unless baby very unstable. Give fresh colostrum as mouth care or as 
trophic feeds 

 
Day 2-3  Start trophic feeds: MBM 1 ml/kg 2-4 hourly (if no MBM can use DBM- see 
  choice of milk chart);  

 
Day 3-7 Change to Stock Preterm + Sodium PN when 6% weight loss from birthweight 

231
, additional sodium required, or by day 5, whichever soonest  

 Increase milk by 10-20 ml/kg/day as tolerated (see table); Aim to decrease PN 
flow rates with feeds only once baby on total fluids of 180ml/kg/day 

 
Moderate risk preterm (28-31

+6
 weeks; 1000g <1500g; mod IUGR/AREDFV < 35 weeks) 

 
Day 1 Start Stock preterm PN at 60-90 ml/kg/day via UVC or long line as soon as 

possible; if no central access consider peripheral PN 
 
Day 1-2  Start colostrum/milk 1 ml/kg 2 hourly (‘see choice of milk’ chart) 
 
Day 3-7 Change to Stock Preterm + Sodium PN when 6% weight loss, or by day 5, 

whichever is sooner. Aim to decrease PN flow rates with feeds only once baby 
on total fluids of 180ml/kg/day Increase milk by 20-30 ml/kg/day according to 
clinical condition and tolerance;  

High / moderate risk term or near-term infants 

All high/moderate risk babies should have a plan for nutrition support on admission and periods 
greater than 48 hours without protein and micronutrients should be unusual 
 

Low risk 

Day 1 Commence milk feeds 30-60 ml/kg/day, supplemented by IV fluids if necessary 
 
Day 2-7 Increase milk feeds by 30 ml/kg/day as tolerated 

 If severely unwell or acidotic, PN may need to be delayed (though contains acetate) 

 Babies with HIE undergoing therapeutic hypothermia, may tolerate trophic milk feeds 

 For babies with surgical problems , see ‘surgical guidelines’ – section 6 



i) Indications for PN 

 

 High or Moderate risk infants as described above 

 Infants who are NBM and unlikely to achieve adequate milk intake in the next 5 days 

 Infants who are not tolerating feeds such that they cannot take full feed volumes for 5 
consecutive days 
 

ii) Starting PN 

 

 In high and moderate risk infants PN should be started as soon as possible as delay 
can result in significant and cumulative nutrient deficits. 

 Birth weight  <1500g – start as soon as possible after birth  
o Ideally within 6 hours 

 Birth weight >1500g – if enteral feeding contra-indicated, start PN by 
o 48 hours in 1500-2500g 
o 72 hours in 2500-3500g if NBM 

 Central line insertion (UVC or peripherally inserted central venous line) should be a 
priority for high and moderate risk infants 

 If feeds are stopped on high or medium risk infant for any reason, re-stat PN 
 

iii) Stock PN 

 

 Infants should be started on Stock PN in the first instance as detailed below: 
o Preterm PN – For preterm infants (<37/40 gestation) where additional sodium is 

not indicated (ie until 6% weight loss, or day 5 of life) 
o Preterm + Sodium PN- For preterm infants (<37/40 gestation) requiring 

maintenance sodium. This should be the PN of choice for the majority of 
preterm infants after the first few days following birth, as it contains more 
protein.  

o Term PN – for Term infants (>37 weeks gestation) at any point after birth. 

 Stock PN comprises an aqueous solution (glucose, amino acids, electrolytes and trace 
elements) and a lipid solution (which contains both fat- and water-soluble vitamins). 
For adequate nutrition it is important that the lipid is always given with the aqueous 
solution at all times (except when well advanced on enteral feeds - see below). 

  

iv) Pharmacy made (‘bespoke’) PN 

 

 Neither PN alone nor unfortified full breast milk feeds fully meet the nutritional needs of 
preterm infants, so the period when a preterm infant transitions from PN to milk feeds is 
when they are at highest risk of poor nutrient intakes. 

 Stock PN is designed to give the maximum possible nutrition at 130ml/kg/day. 
Therefore, pharmacy can make bespoke PN, which provides more nutrition in a 
smaller volume, should be used whenever a preterm infant is receiving less than 
130ml/kg/day of Stock PN. This will occur whenever a preterm infant is increasing on 
enteral feeds, is fluid restricted, or receiving other infusions 

 Bespoke PN may also be appropriate where infants have electrolyte requirements than 
cannot be met with Stock PN 



v) Reducing PN as enteral feeds increase 

 

 Only once the infant is receiving 180ml/kg/day total fluids should the PN solution 
be decreased as enteral feeds increase (unless there is a clinical decision to restrict 
fluids). 

 Once the infant is on 90ml/kg/day enteral feeds, the rate of lipid infusion should be 
halved, and then stopped when the infant reaches 135ml/kg/day enteral feeds (beware 
with pharmacy made PN as this reduction in lipid may have already been done as part 
of the prescription). Any shortfall in total fluid volume due to the reduction in lipid should 
be made up by increasing the aqueous PN solution, to allow maximum protein to be 
delivered to the infant (though do not go above the maximum prescribed rate). This is 
important when infants are on Stock PN, but for those on bespoke PN, the reduction in 
lipid may have already been done/accounted for by the pharmacists when the PN was 
prescribed so may not be necessary (check with the pharmacists first).  Remember 
that once the lipid is stopped, vitamin intake will be inadequate until Abidec is 
started. 

 

vi) Peripheral PN 

 PN should ideally be given via a central line. However, there are occasions in high 
nutritional risk infants with difficult access where the benefits of giving PN peripherally 
may outweigh the risks. Such decisions should be made by the Consultant responsible 
for the patient. 

 

vii) Cautions on PN 

SEPSIS - may affect lipid metabolism; measure triglycerides and if >2.8mmol/L consider 
reducing or stopping IV lipid for 12-24 hours in severely septicaemic baby (remember to 
restart/increase lipid when sepsis has resolved) 

 

THROMBOCYTOPENIA – high concentration of polyunsaturated fats may impair platelet 
adhesion: reduce lipid to 1-2 g/kg/day if platelets <50. 

 

CHOLESTATIC JAUNDICE – total and prolonged PN increases the risk, so try to give some 
enteral feed if at all possible; other risk factors include IUGR, sepsis and short bowel 
syndrome. Lipid solutions containing fish oil (eg SMOF) can reduce or reverse cholestasis, 
and should be considered in high risk babies if on PN for 4 weeks or more. Alternate day 
lipid may also be indicated in this situation, or if altered liver function - discuss with the 
pharmacists.



i. Starting feeds – see section 4(a) for guidance. Before starting feeds ensure baby is 

clinically stable and abdomen soft. In high-risk infants trophic feeding should be 

started within the first 72 hours if at all possible to minimise intestinal mucosal 

atrophy, and continued until ready to progress.  

 

ii. Choice of milk – Mother’s breast milk is almost always the feed of first choice, 

unless contraindicated by maternal illness or drugs. If no maternal milk available 

pasteurised donor breast may be used for high risk babies (parental consent 

required) in accordance with the DBM guideline. Preterm formula (LBW/Aptamil 

Preterm) is indicated for infants with gestation <34 weeks, or birth weight <1800 

grams; Post discharge formula (Nutriprem 2) is indicated for preterm infants either as 

sole diet or in addition to breast-feeding from around 36 weeks (or at discharge) up 

to 6 months corrected. (see Flow Chart D) 

 

iii. Advancing feeds – see section 4 (a) for guidance on volumes 

 Before starting or increasing milk ensure baby is clinically stable and abdomen 
soft. Small gastric residuals can be tolerated if baby well. Passage of meconium 
and then changing stools is an important indication of gut motility. Glycerine 
suppositories may be useful if no stool passed for 48 hours. 

 Feeds can be increased by 10-20ml/kg/day in high-risk, 20-30ml/kg/day in 
moderate risk and 30 ml/kg/day in low risk babies 

 Test for residuals 4-6 hourly 

 If baby vomits, or has residuals >25% of the previous 4 hours total feed volume 
and persisting or increasing examine and assess baby and refer to flow chart C 

 

iv. Nutritional supplements 

 BREAST MILK FORTIFIER (BMF, see high risk and moderate risk flow charts A 

and B) - ‘multi-component’ fortifier provides additional calories (carbohydrate), 

protein (cows’ milk based), minerals and vitamins in a powder which is added to 

mother’s breast milk. It should be more or less routine for babies with birth 

weight <1500g to receive fortifier once they have tolerated 150 mls/kg/day of 

MBM for 24 hours, unless significant gut or renal compromise. Blood Urea and 

albumin levels provide useful markers of protein status.  In general, give ½ 

strength for 24-48 hours and then increase to full strength (2.2g sachet to 50 

mls MBM), though it may be preferable to increase the fortifier by ¼s in high risk 

infants. For some extremely high risk infants it may be prudent to start fortifier 

when on 120-135 mls/kg/day of MBM and increase strength more gradually as 

PN is gradually reduced, in order to ensure the baby will be able to achieve 

enteral nutrient targets before stopping PN. 

 

 Vitamins and Iron – breast milk provides insufficient vitamins (particularly 

vitamin A and D) for preterm infants, and virtually no iron. Abidec (multivitamins) 

and Sytron (iron) should be started according to NNU guideline 



 Electrolytes and minerals 

o Small doses should be given as boluses, as scheduled on drug chart 

o Sodium : aim to maintain serum sodium 135-145 mmol/L 

   If on > 4 mmol/kg/day, add to daily feeds in milk kitchen; if < 4  

  mmol/kg/day, give as divided bolus drugs (ideally as a four  

  times daily regimen) 

o Phosphate: content of BM is low. Aim to maintain serum inorganic 

phosphate levels greater than 1.8mmo/L. Usually given as Potassium 

Acid Phosphate 0.5-2mmol/kg/day. If required as outpatient, may be 

preferable to use BMF 

 

v. Nutrition at discharge 

It is important to start discharge-planning well in advance. Breast-feeding at discharge is 
the preferred goal for all infants. However for preterm infants nutritional supplementation 
will be required.  For those not being breast fed advice has to be given on choice of 
formula, so for all infants a pre-discharge nutrition assessment should be made and 
plan documented.  
 
MUM PLANNING TO BREAST FEED 

 Ensure lactation support is on-going re feeding technique 

 Discuss with Out-reach sister re support at home 

 All preterm infants (<35 weeks) should have Abidec (1 ml) and Sytron (1 
ml) daily 

 Assess growth 
o If growth has been good and weight, length and HC are no more than 

0.67 SD (ie one centile line) below birth levels, then assess weight gain 
after 48 hours. If satisfactory can go home breast-feeding  

o If baby has had significant post-natal growth restriction and is >1.33 SD 
below birth (2 centile lines), discuss with Nutrition team / Dietician and 
consider discharge on BMF, with Outreach Support 

o For those with modest growth restriction, i.e. between one and two 
centile line drop, review overall pattern of growth and consider 
requesting nutrition review and Outreach support. 

MUM PLANNING TO FORMULA FEED 

 Babies <34 weeks gestation, with birthweight <2kg can be considered for 
discharge on Post-Discharge Formula (PDF) – ‘Nutriprem 2’. This should be 
continued until 3 to 6 months corrected age. 

 ELBW and VLBW babies who have been on LBW formula should be changed 
to PDF at approximately 36 weeks corrected age, or when beginning to take 
most feeds by bottle. For those who have had severe extra-uterine growth 
restriction, continuing with LBW formula to 40 weeks corrected age may be 
appropriate. 

 Babies discharged on PDF should have Abidec 0.6 ml, but not Sytron. 

 If changing to term formula, prescribe Abidec 1 ml (continue until at least one 
year post term) and Sytron1ml (continue until 6 month post term) 

SOLIDS – can be introduced at 5-8 months REAL AGE (ie not corrected for prematurity) 



a. Gastric aspirates / residuals – preterm infants have immature gut motility, and 

aspirates/residuals and small vomits are not uncommon. Dark green bile stained 

aspirates, particularly in association with abdominal distension and / or tenderness 

are a cause for concern. However small milky / yellow aspirates up to 2-3 mls are 

frequently normal. They can be replaced, and feeds continued. 

b. Abdominal distension – this is another common feature in preterm infants, due to 

poor gut motility. It tends to be more common in babies on nasal CPAP, with high 

volumes of air flowing into the upper airway and oesophagus. Tenderness, or 

systemic symptoms and signs such as apnoea, tachycardia or temperature 

instability should raise concern. If baby is otherwise well, a small glycerine 

suppository may help to stimulate peristalsis, and enable feeds to be continued.  

c. Suspected NEC – classical features are blood and mucous in stools, bile stained 

aspirates and abdominal tenderness. Systemic signs such as tachycardia and 

hypotension occur in severe NEC. X-ray might show intramural gas (‘pneumatosis 

coli’), dilated loops of bowel, free air, or a ‘gas-less’ bowel. In suspected NEC feeds 

should be stopped, and urgent attention paid to supporting ventilation, circulation 

and fluid balance. 

d. Suspected GOR – mild milk reflux is common in newborn babies, including those 

born preterm and is usually self-limiting. It is rarely the cause of significant cardio-

respiratory disturbance. However, apnoea and bradycardia are common in preterm 

babies and may occur in association with feeds. Try to avoid using gaviscon in 

babies who are having fortified MBM as the milk becomes excessively thick. 

e. Suspected Food Protein Intolerance – food protein (e.g. cow’s milk protein) 

intolerance can occur in young infants either breast fed or formula fed. Symptoms 

may include severe regurgitation, vomiting, constipation, peri-anal rash, blood in 

stools and iron deficiency anaemia. Non-intestinal features may include skin rash – 

atopic eczema, and colic. If this is thought to be the cause of symptoms, it is 

recommended that cow’s milk protein be excluded from diet. If breast feeding, 

mother should exclude both cows’ milk and egg products from her diet for two 

weeks, while continuing to breast feed. Formula fed infants should be tried on 

amino acid formula. If improvement is seen, a staged reintroduction should be 

carried out. If no improvement is seen on definite exclusion diet, food protein 

intolerance is unlikely. If exclusion diet is difficult to maintain, a trial of amino-acid 

formula may be breast fed infants. See review by Vandenplas et al.
232

 



Information has been extracted from the NEONATAL SURGERY CLINICAL AIDS on 
SUHTranet:  

(http://staffnet/Departments/DivisionC/Womenandnewborn/Neonatalservices/Neonatalsurgery/N
eonatalsurgeryclinicalaids/Anorectalmalformations.aspx) 

This website should be checked to ensure that the most up to date version of the guidance is 
used. 

GASTROSCHISIS 

All babies with gastroschisis will require PN.  

For those treated with a Medicina Silo insertion at the cot-side a percutaneous long line should 
be sited on the Neonatal Unit but line insertion should ideally be delayed until after gut 
manipulation has ceased, i.e. once the silo has been removed and the defect closed, to reduce 
the chance of line colonisation. The median time to closure is 4 days. If it is felt that PN should 
be commenced before this time then this can be given via peripheral cannula. In babies in 
whom it is thought there may be a delay in defect closure it may be better to proceed with line 
insertion prior to closure. As some gastroschisis babies may go on to have intestinal failure and 
require long term central venous access, central lines should only be inserted by staff with 
considerable experience of line insertion so as to avoid loss of suitable veins.  

If the baby is taken to theatre for primary closure or surgical silo creation a percutaneous long 
line can be inserted in theatre at the time if someone with the appropriate expertise is available.   

Duration of PN may vary from 10 days to 6 weeks with a mean of 3 weeks. In rare cases gut 
function may be impaired for many months.  

DUODENAL ATRESIA 

A trans-anastamotic tube (TAT) can be placed during surgery, which allows feeding 
into the jejunum. A naso/orogastric tube will also be required for gastric 
decompression. Usually a 6Fr enteral feeding tube is placed nasojejunally and an 8Fr 
nasogastric tube placed down the other nostril. In preterm babies this may produce 
problems due to obstruction to both nostrils. In this situation it may be better to pass an 
orogastric 8Fr tube and leave one nostril patent.  
 
Poor duodenal contractility may delay normal oral feeding for as long as 3 weeks. This 
may be overcome by transanastamotic feeding although there is evidence that this may 
delay eventual oral feeding. It is NOT usually necessary to place a long line or 
commence PN because of the use of TAT feeding. Duration of admission is about 7 - 
10 days but may be longer if motility is very delayed.  

EXOMPHALOS 

Nutritional support: Most babies who have undergone primary closure will tolerate 
enteral feeding soon and not need PN. Most babies with a silo will require a long line 
and PN  
 
 

http://staffnet/Departments/DivisionC/Womenandnewborn/Neonatalservices/Neonatalsurgery/Neonatalsurgeryclinicalaids/Anorectalmalformations.aspx
http://staffnet/Departments/DivisionC/Womenandnewborn/Neonatalservices/Neonatalsurgery/Neonatalsurgeryclinicalaids/Anorectalmalformations.aspx


MECONIUM ILEUS 

Feeding may start when gut recovery from surgery allows. Usually start on MBM or 
standard formula feed grading up slowly. Feed may need to change to hydrolysed 
formula if weight gain inadequate on breast milk or standard formula. Occasionally PN 
is needed.  
80-90% of babies with MI are deficient in pancreatic enzymes, and supplementation 
with ‘Creon®’ may be required. Further details are provided in Surgical Clinical Aids 
and treatment will usually be guided by advice from the CF team 

OESOPHAGEAL ATRESIA and TRACHEO-OESOPHAGEAL FISTULA 

A trans-anastomotic tube (TAT) nasogastric tube will be placed at time of surgery and 
feeding usually commences via the TAT at 48hrs post-op. If the TAT falls out do not re-
pass as this may perforate the anastomosis. Consult the surgical team immediately.   
 
Oral feeding normally starts between 3 and 5 days post-op at the discretion of the 
surgical team.  
 
Gastro-oesophageal reflux prophylaxis: some surgeons use ranitidine post-op for 3 - 6 
months. Others do not. 
  



 

 





b. Management of common feed related problems 
 

 
  



d. Choice of Milk 



 
a. Starting and Increasing Feeds 

 
i. High Risk Infants (based on increases of 10-20ml/kg/day) 

 

Weight 
(kg) 

Start at 
(hourly) 

Start at 
(2 hourly) 

Increase hourly feed 
volume by* 

Increase 2hourly 
feed volume by 

less than 0.6 N/A 0.5 0.25ml every 24 hours 0.5ml every 24 hours 

0.6-0.9 0.5 1 0.5ml every 24 hours 1ml every 24 hours 

0.9-1.2 0.75 1.5 0.5ml every 12 hours 1ml every 12 hours 

1.2-1.5 1 2 0.5ml every 8 hours  1ml every 8 hours 

1.5-1.8 1.25 2.5 0.5ml every 6 hours 1ml every 6 hours 

1.8-2 1.5 3 1ml every 12 hours 2ml every 12 hours 

 
ii. Moderate Risk Infants (based on increases on 20-30ml/kg/day) 

 

Weight 
(kg) 

Start at 
(hourly) 

Start at 
(2 hourly) 

Increase hourly feed 
volume by:* 

Increase 2hourl 
feed volume by: 

1.0-1.2 1 2 0.5ml every 6 hours 1ml every 6 hours 

1.2-1.6 1.5 3 1ml every 12 hours 2ml every 12 hours 

1.6-2.0 2 4 1ml every 8 hours 2ml every 8 hours 

2-2.4 2.5 5 1ml every 6 hours 2ml every 6 hours 

2.4 and above 3 6 1.5ml every 8 hours 3ml every 8 hours 

 
 
*Note that this refers to the actual feed volume based on 1 hourly feeds. Therefore if baby is 2 
hourly fed then multiply the amount on this table by 2 to give the increase on the feed volume, if 
on 3 hourly feeds multiply by 3 and so on 



b. Nutrient ontent of Commonly Used Products per 100ml 
 

 
Typical Values are used and are correct at 18/10/2011 

*Based on Cow and Gate Nutriprem Breast Milk Fortifier 

                Fluid Name  
 
 
 
Nutrient 

Preterm 
Stock PN  

Preterm 
+ Sodium 
Stock PN 

Term 
Stock PN 

Stock 
Lipid 

Dextrose 
10% 

MBM/DBM 
MBM with 

Full 
Fortifier* 

Neocate 
LCP 

Peptijunior 

LBW 
Formula 
(Aptamil 
Preterm) 

Post D/C 
Formula 

(Nutriprem 
2) 

Term 
formula 

Infantrini 

Energy (kcal) 63.0 59.8 70.2 166.7 40.0 69.0 85.0 71.0 66.0 80.0 75.0 66.0 100.0 

Protein (g) 2.3 2.8 2.5 0 0.0 1.3 2.5 2.0 1.8 2.6 2.0 1.3 2.6 

Carbohydrate (g) 12.1 11.0 13.5 0 0.0 7.2 10.0 8.1 6.8 8.4 7.4 7.3 10.3 

Fat (g) 0 0 0 16.7 0.0 4.1 4.1 3.5 3.5 3.9 4.0 3.5 5.4 

Sodium(mmol) 0.0 4.3 2.8 0.1 0.0 0.7 2.2 0.8 0.9 3.0 1.2 0.7 1.1 

Potassium (mmol) 2.4 1.7 1.9 0 0.0 1.5 2.1 1.6 1.7 2.1 2.0 1.6 2.4 

Calcium(mmol) 0.8 1.0 0.9 0 0.0 0.8 2.5 1.2 1.2 2.3 2.2 1.2 2.0 

Phosphorous 
(mmol) 

1.0 2.2 0.9 1.5 0.0 0.5 1.7 1.1 0.9 2.0 1.5 0.9 1.3 

Iron (umol) 0.0 0.0 0.0 0.0 0.0 1.3 1.3 18.8 13.8 25.1 17.9 9.5 21.5 

Vitamin A (IU) 0.0 0.0 0.0 3910.0 0.0 213.0 985.6 264.0 173.2 599.4 269.7 183.2 333.0 

Vitamin D (IU) 0.0 0.0 0.0 680.0 0.0 0.0 200.0 51.0 52.0 120.0 68.0 48.0 68.0 

Volume (ml/kg) 
required to reach 
recommended 
protein intake 
(ELBW infants) 

152 125 140 
Contains 

no 
protein 

Contains 
no 

protein 
292 152 195 211 146 190 292 146 



 

GUIDELINES AND NUTRITIONAL CARE 

There is good evidence from large epidemiological studies such as EPICure that preterm infants 

often fail to grow adequately, dropping to significantly lower centiles for weight and head 

circumference at discharge than those which they were born on
39 40

. There is also evidence that 

growth failure is also associated with poorer neurodevelopmental outcomes
42

. One significant 

causative factor for this failure of growth is that these infants receive inadequate nutrition, and 

there is evidence that they fail to achieve appropriate targets for nutrient intake
16 52

. Feeding 

practices across different neonatal units has been shown to be one of the factors responsible 

for the variability in lengths of stay and the level of postnatal growth restriction seen between 

different units offering the same level of care
17

.  

Although there is uncertainty around the definitive practice of nutritional support in preterm 

infants, there is evidence that standardisation of practice and the use of guidelines is beneficial. 

A systematic review and meta-analysis by Patole and De Clerk in 2005 showed that the use of 

standardised feeding regimens reduced rates of NEC, and in the context of the Vermont Oxford 

Network’s ‘Potentially Better Practices for Nutrition’, the standardisation of practice was shown 

to reduce the time to start PN and enteral feeds, improve use of breast milk, reduce lengths of 

stay and a lower rate of infants being discharges with weights below the 10
th
 centile 

23 24
. 

Donovan et al studied aspects of nutrient intake and outcomes before and after the introduction 

of nutrition support guidelines in their NICU, showing significantly earlier initiation of both 

parenteral and enteral feeding, earlier achievement of full enteral feeding, and earlier regaining 

of birth-weight after introduction of guidelines
25

. 

 

ASSESSMENT AND MONITORING 

 

Some babies are at higher risk than others of nutritional problems – under-nutrition, feed –

related complications or both. Regular assessment of nutritional status and monitoring of growth 

will help identify infants with greater nutritional needs or a higher risk of poor growth or 

problems. Preterm infants in particular are at risk and should have their weight, head 

circumference and length measured at a minimum of once a week 
23 78 233

. 

The following are things to consider when assessing nutritional risk 

 Term babies with appropriate birth weight have good nutrient stores, designed to 

support them through the first few days when breast milk volumes are low. They are low 

risk. 

 Preterm babies have low nutrient stores and are born at time of rapid growth – the 

earlier they are then the bigger the problem and the greater their nutritional risk. This is 

compounded by immature gut and metabolic function. They are moderate to high risk 

(depending on gestation) and need early nutrition support. 



 Growth restricted babies have less nutritional reserve; they may also have reduced 

perfusion to the gut before birth and an increased risk of NEC. These babies will 

therefore be at greater risk compared to babies of a similar gestation. 

 Congenital abnormalities such as gastrointestinal abnormalities, facial anomalies and 

cardiac problems (including PDA and associated treatment) will all affect nutritional 

status and increase nutritional risk. 

 Acquired disorders such as hypoxic-ischaemic injury, sepsis and NEC will impact on the 

nutrition infants receive and in turn put them at higher risk of poor nutrition. 

 Combinations of the any of the above factors will result in a greater overall risk. 

 

NUTRITIONAL REQUIREMENTS 

 

TERM INFANTS: breast milk provides appropriate nutrients for healthy term babies and breast-

feeding should be supported and encouraged. Babies who are not being breast fed should be 

fed on a standard cows’ milk based formula. 

PRETERM INFANTS: evidence-based recommendations are available to guide nutrient intakes 

for preterm infants. The most comprehensive is Tsang 2005 
14

, which gives guidelines for 

parenteral and enteral nutrition support, and specifies requirements for babies <1000g and 

1000-1500g birth-weight, during both ‘transition’ phase (days 2-7 of life) and ‘growth phase’ (day 

7 onwards). ESPHGAN 2010 
15

 gives recommendations for enteral intake of fluid and nutrients, 

though is largely based on the Tsang recommendations. Growth is rapid in the third trimester of 

fetal life; infants born preterm thus have high requirements for nutrients, but immature 

physiological capacity to handle them. Breast milk is the optimal first choice for preterm infants’ 

nutrition, however even at high volumes will not provide all adequate nutrients: supplementation 

with breast milk fortifier or preterm formula may be necessary. The tables in this guideline refer 

to the Tsang recommendations for energy and protein in VLBW infants and how they compare 

to typical feeds used in Southampton. Note that only LBW formula milk fed at 150ml/kg/day or 

fully fortified breast milk fed at 180ml/kg/day is able to achieve the recommended amounts). The 

full Tsang recommended nutrient intakes are given in Appendix 1. Essentially, the less mature, 

the lower the nutrient stores/reserves, the earlier nutrient provision is required 

 

STANDARD NUTRITIONAL SUPPORT OF PRETERM AND SICK INFANTS 

 

a. PARENTERAL NUTRITION 

i. Early use of PN 

 The VON Potentially Better Practices for nutrition state that PN should be 

commenced as early as possible, ideally within the first 24 hours of life 
23

.  This 

helps prevent the net nutrient loss and catabolism that occurs when an infant is 

born prematurely. Significant nutritional deficits have been shown to occur in the 

first few days (up to 2 weeks) after birth, so introduction of PN early is a strategy 



to help prevent this 
16

. There is also good evidence that it promotes anabolism, 

prevents the loss of protein mass, improves calorie intakes, can improve growth 

and is safe 
75 87-90

.  

ii. Protein intake 

 As described above, nutrient delivery in high risk groups is challenging, and the 

delivery of protein and energy early in life often fails to meet recommended 

targets. Whilst intravenous glucose given early on will meet energy needs in 

many cases, it contains no protein, which can only be administered using PN or 

milk feeds. Therefore, in high risk infants who cannot be fully fed quickly, it is 

vital to give the largest amount of protein possible as PN, as early as possible to 

try and prevent the accumulation of deficits.  In view of this, Stock PN in 

Southampton has recently been reformulated to provide higher levels of protein 

in a smaller volume. Using high protein PN to deliver higher protein intakes in 

the first few days of life in preterm infants has recently been shown to have 

metabolic benefits in addition to the prevention of catabolism, including a 

reduction in hyperglycaemia and insulin use 
234

, and a significant reduction non-

oliguric hyperkalaemia 
235

. 

iii. Peripheral vs central PN 

 It is generally accepted that is preferable to given PN via a percutaneous central 

venous catheter (‘long line’) than via a peripheral cannula, in view of the 

decreased risk of extravasation, the difficulty associated in obtaining repeated 

peripheral access in preterm infants, and the ability to give higher 

concentrations of glucose and potassium. Central lines on the other hand have 

the disadvantage of the risk of catheter related infections. A Cochrane review in 

2007 concluded that central PN was not associated with an increased risk of 

infection compared to peripheral PN, and there was some evidence that central 

PN resulted in a smaller number of catheters/cannulas per infant required to 

deliver the PN, together with improved nutrient delivery 
236

. However, it also 

concluded that there was no significant difference in adverse events (including 

extravasation) when comparing central to peripheral PN. Therefore, whilst PN 

should be given centrally wherever possible, peripheral PN should be 

considered in some individual cases where there is significant nutritional risk 

and a delay or difficulty in obtaining central access 
75

. 

iv. Monitoring and Complications 

 Careful monitoring of patients whilst on PN is important to ensure appropriate 

and adequate nutrition, and to identify potential complications, including liver 

disease, metabolic bone disease and catheter-related infection. Current 

recommendations regarding monitoring have been laid out by ESPGHANs 

guidelines on paediatric parenteral nutrition
75

., and can be found in the NNU 

Parenteral Nutrition Guidebook  



 

b. ENTERAL FEEDING 

i. Choice of milk 

 There is good evidence that maternal breast milk (and to some extent donor 

breast milk) is protective against NEC, so breast milk should be the food of first 

choice 
20 106 109 237-239

. Ideally this should be the mother’s own fresh colostrum. 

All mothers of preterm infants should have lactation support, and help with 

expressing within 6 hours of birth (ideally within half an hour according to 

current WHO recommendations)
77

. If no maternal milk available by 48 hours 

and the baby is ready for milk, consent should be sought to use DBM. However, 

as DBM is a limited resource and there is evidence it contains fewer nutrients 

than mother’s own breast milk, DBM should be reserved only for the purposes 

of establishing feeds in high risk infants, as laid out in the DBM guideline). 

Where breast milk cannot be used, preterm infants should receive a specialist 

high calorie and high protein formula (‘LBW formula’)
113 114 116

.Preterm formulas 

are designed to meet the basic nutritional requirements of most preterm infants 

when fed between 150 and 180ml/kg. Preterm formulas can be used as soon as 

commencement of enteral feeding is recommended. Term formulas should not 

be used as they fail to meet the nutritional needs of premature infants. There is 

no evidence to support the use of term elemental/semi elemental formulas in 

the early stages of feeding unless there is a compelling clinical reason to do so.  

 

ii. Starting Feeds 

 The objective of early feeding is to stimulate gut maturation, motility and 

hormone release. As starvation leads to atrophy of the gut, withholding feeds 

may render subsequent feeding less safe and protract the time to reach full 

enteral feeding 
240

. No work has yet addressed whether initial feeds should be 

exclusively breast milk (mother's own or donor) or whether initial feeds should 

be delayed if only formula is available. However most evidence suggests that 

any enteral feed given early may be better than gut starvation 
241

.  

 Trophic feeding is defined as small volumes of enteral feeds up to 24 

mls/kg/day given to promote gut function It has been shown to prevent changes 

of starvation in gut mucosa, but a systematic review of 9 trials of trophic feeds 

vs withholding feed, including 754 infants, did not find any difference in overall 

feed tolerance, weight gain or rates of NEC 
97

.  

 Due to concerns about NEC, commencement of enteral feeds is sometimes 

delayed in preterm infants. A Cochrane review of early vs delayed introduction 

of progressive enteral feeds did not show an increase in NEC with early feeds, 

but despite almost 1000 babies in 5 RCTs the conclusion was that data were 

insufficient 
242

. The ADEPT trial randomised 404 preterm, growth-restricted 



babies to early feeds (start day 2) or late feeds (start day 6): the early group 

achieved full feeding earlier, required less PN and had less cholestasis,  and no 

difference was seen in incidence of NEC 
243

. There is thus no evidence to 

support delaying feeds; there is a lack of good evidence to guide feeding policy 

in babies on inotropes and ibuprofen. 

 

iii. Rate of advancing feeds 

 In standard risk infants a rate of increase of 30ml/kg/day is reported safe, 

whereas data are more limited in the high risk infant. Evidence points towards 

several days of trophic feeds followed by a rate of increase of 10-20ml/kg/day. 

There should be a low threshold for withholding stepped increases secondary to 

tolerance concerns in the high risk infants. There is limited data on this. A 

Cochrane review 
244

 including 4 RCTs and 496 babies, considered increase of 

up to 24 mls/kg/day as slow, and 25 or greater mls/kg/day as rapid. More rapid 

increase was associated with earlier tolerance of full feeds and faster weight 

gain, and no difference in NEC, but numbers were too small to make definite 

conclusions. This topic is being considered by NIHR for a multi-centre UK trial 

at present. 

 

iv. Nutritional Supplements: 

 As mentioned above, the nutritional needs of preterm infants are greater than 

infants born at term, and as such breast milk is adequate to meet those needs 

14
. In order to maintain the benefits of breast milk whilst optimising the nutritional 

status and growth of preterm infants’ single multicomponent fortifiers (BMF) 

have been developed.  

 Concerns with the use of BMFs include tolerance and their effects to increasing 

osmolality and in turn the risk of NEC. Most studies have found no significant 

problems with the tolerance of fortified EBM 
245

, and a recent review of 

published evidence found no link between the relatively small increases in 

osmolality caused by the addition of fortifier to breast milk and NEC 
246

. A 

Cochrane review concluded that the use of BMFs can lead to short term 

improvements in weight, length and head circumference and that while it is 

unlikely that further comparative studies with breast milk alone are to take place 

it recommends further research seeks to evaluate long term outcomes of BMF 

therapy and identify the optimum composition of BMF products 
111

.  

 Recommendations made in 2010 by ESPGHAN stated that the feed of choice 

for preterm infants (<1800g) was mother’s own breast milk supplemented with 

BMF, or special preterm formula if breast milk not available 
15

. 

 

v. Nutrition at Discharge: 



 Preterm infants are often discharged home with growth below that expected 

according to their birth centile. A review by ESPGHAN in 2006 looking at the 

evidence for feeding preterm infants after discharge recommended that infants 

discharged with an appropriate weight for their corrected gestational age should 

be discharged either breast feeding (where breast fed) or on regular formula 

(where formula fed). However, they also concluded that preterm infants 

discharged with a subnormal weight for their corrected gestation age should 

receive  fortifier in addition to breast milk (where breast fed) or on special high 

energy/protein preterm infant formula (where formula fed) 
76

. Recently, a 

Cochrane review looked at this in more detail, addressing the question of 

whether using fortifier in breast fed preterm infants after discharge improved 

growth. It concluded that using fortifier after discharge improved growth in 

infancy, though the evidence was limited 
247

. 
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Mortality and Morbidity 







 

 

Associated prompts: 

 

Associated prompts: 

 

Associated prompts: 

5. In an ideal world, what do you think would be the single most important thing that would 
ensure this new screening tool is used most effectively to support better patient outcomes? 



Standardising Preterm Infant Nutrition – We Need Your Help 

Please take a few minutes to answer the 9 questions below about how you feel about the 

introduction of a new package of care and guidelines for the nutritional care, feeding, measuring 

and growth monitoring of preterm infants. Your answers will be helpful in planning how we 

implement the new package. 

Firstly, please tick one of the boxes below which best describes your position. 

Band 3 Nurse Band 4 Nurse   Band 5 Nurse   Band 6 Nurse   

Band 7 Nurse   Band 8 Nurse or higher   ANNP   Pharmacist   

Dietician   SHO/ST1-3   SpR/ST4-8   Consultant   

Other (Please Specify):      

1. What do you believe are the advantages to using a set of guidelines for the nutritional 

care, feeding, measuring and growth monitoring of preterm infants? 

2. What do you believe are the disadvantages to using a set of guidelines for the 

nutritional care, feeding, measuring and growth monitoring of preterm infants? 

3. Is there anything else you associate with using a set of guidelines for the nutritional 

care, feeding, measuring and growth monitoring of preterm infants? 

http://http/FreeOnlineSurveys.com


4. Are there any individuals or groups who would approve of using a set of guidelines for 

the nutritional care, feeding, measuring and growth monitoring of preterm infants? 

5. Are there any individuals or groups who would disapprove of using a set of guidelines 

for the nutritional care, feeding, measuring and growth monitoring of preterm infants? 

6. Is there anything else you associate with other people’s views about using a set of 

guidelines for the nutritional care, feeding, measuring and growth monitoring of 

preterm infants? 

7. What factors or circumstances would enable you to use a set of guidelines for the 

nutritional care, feeding, measuring and growth monitoring of preterm infants? 



8. What factors or circumstances would make it difficult or impossible for you use a set 

of guidelines for the nutritional care, feeding, measuring and growth monitoring of 

preterm infants? 

9. Are there any other issues that come to mind when you think about using a set of 

guidelines for the nutritional care, feeding, measuring and growth monitoring of 

preterm infants? 



 

Development of Guidelines for Nutritional care in Southampton Neonatal Unit 

Thank you for agreeing to fill out this questionnaire. Your answers will help inform our new set of 
guidelines for the nutritional care of preterm and term infants on Southampton Neonatal Unit. All 
the questions simply require you to tick a box to indicate your answer. It should take around 15 
minutes to complete, and all questionnaires are anonymous and answers will be treated in strictest 
confidence. 

 

1) Firstly, please select the option below that best describes your position 

Band 3 Nurse   

Band 4 Nurse   

Band 5 Nurse   

Band 6 Nurse   

Band 7 Nurse   

Band 8 Nurse or higher   

ANNP   

Pharmacist   

Dietician   

SHO/ST1-3   

SpR/ST4-8   

Consultant   

Other (Please Specify): 

   

  
 
 
 
 
 
 
 



2) If a new set of guidelines for the nutritional care, feeding and measuring of preterm infants was 
introduced, how many of the next 10 infants you care for would you expect to use them on? 

0   

1   

2   

3   

4   

5   

6   

7   

8   

9   

10   

  
  

3) I would regularly use and refer to a set of guidelines for the nutritional care, feeding and 
measuring of preterm infants if they were introduced 

  
1 Strongly 
Disagree  

2   3   4   5   6   
7 Strongly 

Agree  

 
              

 

 

  

4) Using a set of guidelines for the nutritional care, feeding and measuring of preterm infants is..... 

  1 Harmful  2   3   4   5   6   7 Beneficial 

 
              

 

 

  

5) Using a set of guidelines for the nutritional care, feeding and measuring of preterm infants is..... 

  1 Bad  2   3   4   5   6   7 Good 

 
              

 

 

  

6) Using a set of guidelines for the nutritional care, feeding and measuring of preterm infants is..... 

  
1 Unpleasant 

(for me)  
2   3   4   5   6   

7 Pleasant 
(for me) 

 
              

 

 

  

7) Using a set of guidelines for the nutritional care, feeding and measuring of preterm infants is..... 

  1 Worthless  2   3   4   5   6   7 Useful 

 
              

 

 



8) Please look at the statements below and grade them from 1 to 7 depending on whether you 
strongly agree (7) or strongly disagree (1). 
 
Using a set of guidelines for the nutritional care, feeding and measuring of preterm infants 
will........  

  
1 Strongly 
Disagree  

2   3   4   5   6   
7 Strongly 

Agree 

....make my practice in this 
area more consistent and 
standardised 

              

....improve the nutrition of 
preterm infants 

              

....allow problems to be 
detected earlier 

              

....mean less flexibility in 
nutritional care and could 
cause problems for some 
infants 

              

....improve my knowledge 
of preterm infant nutrition 

              

....improve my confidence 
in the nutritional care for 
preterm infants 

              

 

 

  

9)  

  1 Unimportant  2   3   4   5   6   7 Important 

Improved consistency in 
nutritional care is: 

              

Improving the nutrition of 
preterm infants is: 

              

Spotting problems earlier 
is: 

              

Reduced flexibility in care 
is: 

              

Improved knowledge in 
preterm infant nutrition is: 

              

Improved confidence in 
preterm infant nutrition is: 

              
 

 

  
 
 
 
 



10) Please look at each of the statements below and decide to what extent you agree with them, 
and rate them from 1(strongly disagree) to 7 (strongly agree) 

  
1 Strongly 
Disagree  

2   3   4   5   6   
7 Strongly 

Agree 

My colleagues/team think 
that I should use a set of 
guidelines for the 
nutritional care of preterm 
infants 

              

I am expected to follow a 
set of guidelines for the 
nutritional care of preterm 
infants 

              

My managers think that I 
should use a set of 
guidelines for the 
nutritional care of preterm 
infants 

              

 

 

  

11) The next questions look at whether certain groups of professionals would approve or 
disapprove of you using a set of guidelines for nutritional care. 

  1 Disapprove  2   3   4   5   6   7 Approve 

If I followed a set of 
guidelines for the nutritional 
care of preterm infants, 
Doctors would...... 

              

If I followed a set of 
guidelines for the nutritional 
care of preterm infants, 
Nursing staff would...... 

              

If I followed a set of 
guidelines for the nutritional 
care of preterm infants, the 
surgical team would...... 

              

If I followed a set of 
guidelines for the nutritional 
care of preterm infants, 
junior unit staff would...... 

              

If I followed a set of 
guidelines for the nutritional 
care of preterm infants, new 
unit staff would...... 

              

 

 

  
 
 



12)  

  
1 Not at 

all  
2   3   4   5   6   

7 Very 
much 

Doctors' approval of my 
practice is important to me 

              

Nurses' approval of my 
practice is important to me 

              

The surgical team's 
approval of my practice is 
important to me 

              

Junior staff's approval of my 
practice is important to me 

              

New staff's approval of my 
practice is important to me 

              
 

 

  

13) I am confident that I could use a set of guidelines for the nutritional care, feeding and 
measuring of preterm infants if I wanted to 

  
1 Strongly 
Disagree  

2   3   4   5   6   
7 Strongly 

Agree 

 
              

 

 

  

14) For me, using a set of guidelines for the nutritional care, feeding and measuring of preterm 
infants is.... 

  1 Easy  2   3   4   5   6   7 Difficult 

 
              

 

 

  

15) The decision to use a set of guidelines for the nutritional care, feeding and measuring of 
preterm infants is beyond my control. 

  
1 Strongly 
Disagree  

2   3   4   5   6   
7 Strongly 

Agree 

 
              

 

 

  

16) Whether I follow a set of guidelines for the nutritional care, feeding and measuring of preterm 
infants is not entirely up to me. 

  
1 Strongly 
Disagree  

2   3   4   5   6   
7 Strongly 

Agree 

 
              

 

 

  
 
 
 
 



17)  

  1 Unlikely  2   3   4   5   6   7 Likely 

Guidelines will be difficult 
to find or access. 

              

Guidelines will be rigid and 
inflexible 

              

Guidelines will be clear, 
user friendly and easy to 
follow 

              

Guidelines will be 
supported by staff 
education and training to 
increase knowledge in that 
area 

              

 

 

  

18)  

  
1 Less 

likely to 
use them  

2   3   4   5   6   
7 More 
likely to 

use them 

When guidelines are 
difficult to access I am.... 

              

When guidelines are have 
no flexibility, I am....  

              

When guidelines are clear 
and easy to follow I am .... 

              

When guidelines are 
supported by staff 
education and training I 
am.... 

              

 

 

  



 

Standardising Preterm Infant Nutrition (SPIN)- How are we doing? 

The SPIN project at Southampton is looking at the impact of a new package of care in improving the growth of 
preterm infants; this includes use of a screening tool, nutrition guidelines and a nutrition support team. This 
questionnaire is designed to help us make the new package of care as effective as possible by identifying areas 
where more support or training is needed, or where changes need to be made. We would be grateful if you could 
take a few minutes to answer the short questions below 

 

1) Firstly, please tick one of the boxes below which best describes your position. 

Band 3 Nurse   

Band 4 Nurse   

Band 5 Nurse   

Band 6 Nurse   

Band 7 Nurse   

Band 8 Nurse or higher   

ANNP   

Pharmacist   

Dietician   

SHO/ST1-3   

SpR/ST4-8   

Consultant   

Other (Please Specify): 

   

  
 
 
 
 
 
 



2) Please look at each of the 16 short questions below and answer each one by giving it a score 
from 1 to 10, where 1 means 'Not at all' and 10 means 'Completely'. 
Each question refers to the new nutritional guidelines and way of working that was introduced 
as part of the Standardising Preterm Infant Nutrition study.  

  1  2   3   4   5   6   7   8   9   10  

1. How different are the new nutrition guidelines and 
practices from your previous practice? 

                    

2. Do you understand the purpose of them?                     

3. Do you understand your role in delivering the new 
nutrition guidelines and practices? 

                    

4. Can you see the benefits and value of them?                     

5. Do you think the new guidelines and practices are 
being promoted by the people that matter? 

                    

6. Do you agree that making the new guidelines and 
practices work well is part of your job? 

                    

7. Are the new guidelines and practices something that 
you agree with? 

                    

8. Are you able to support the new guidelines and 
practices and maintain them? 

                    

9. Are you be able to use and follow the nutrition 
guidelines and practices? 

                    

10. Can you rely on your colleagues and other 
professionals to follow the new guidelines and 
practices? 

                    

11. Do you think that the work required by the new 
nutrition guidelines and practices has been allocated to 
the right staff members with the right skills? 

                    

12. How much do you feel that the Trust supports the 
new nutrition guidelines and practices? 

                    

13. Do you have sufficient information to judge whether 
the new nutrition guidelines and practices makes a 
difference to the preterm infants you care for? 

                    

14. Do you feel staff on the unit as a group view the new 
nutrition guidelines and practices as worthwhile? 

                    

15. Do you view the new nutrition guidelines and 
practices worthwhile? 

                    

16. Have you changed the way you work as a result of 
the new nutrition guidelines and practices? 

                    
 

 

  









Initials Day 
GA at 
birth 

Birth-
weight 

Risk 
Cat 

Risk 
cat in 
folder? 

Correct 
risk 
cat? 

Age 
PN 
started 

Age PN 
switched 
to 
Bespoke/ 
+Sodium 

Total fluids 
when PN 
decreased 
with feeds 

Total 
milk 
feeds 
when 
lipid 
halved 

Total milk 
feeds when FF 
added/ 
switched from 
DBM to LBW 

Age 
Feeds 
started 

Feeds 
started 
at 

Feeds 
increased 
at 

Milk 
chosen 

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                



1. Was an 'a priori' design provided?  
The research question and inclusion criteria should be established before the conduct of the 
review.   

2. Was there duplicate study selection and data extraction?  
There should be at least two independent data extractors and a consensus procedure for 
disagreements should be in place.   

3. Was a comprehensive literature search performed? 
At least two electronic sources should be searched. The report must include years and databases 
used (e.g. Central, EMBASE, and MEDLINE). Key words and/or MESH terms must be stated and 
where feasible the search strategy should be provided. All searches should be supplemented by 
consulting current contents, reviews, textbooks, specialized registers, or experts in the particular 
field of study, and by reviewing the references in the studies found.   

4. Was the status of publication (i.e. grey literature) used as an inclusion criterion?  
The authors should state that they searched for reports regardless of their publication type. The 
authors should state whether or not they excluded any reports (from the systematic review), 
based on their publication status, language etc.   

5. Was a list of studies (included and excluded) provided?  
A list of included and excluded studies should be provided.   

6. Were the characteristics of the included studies provided? 
In an aggregated form such as a table, data from the original studies should be provided on the 
participants, interventions and outcomes. The ranges of characteristics in all the studies analysed 
e.g. age, race, sex, relevant socioeconomic data, disease status, duration, severity, or other 
diseases should be reported.   

7. Was the scientific quality of the included studies assessed and documented?  
'A priori' methods of assessment should be provided (e.g., for effectiveness studies if the author(s) 
chose to include only randomized, double-blind, placebo controlled studies, or allocation 
concealment as inclusion criteria); for other types of studies alternative items will be relevant.   

8. Was the scientific quality of the included studies used appropriately in formulating 
conclusions? 
The results of the methodological rigor and scientific quality should be considered in the analysis 
and the conclusions of the review, and explicitly stated in formulating recommendations.   

9. Were the methods used to combine the findings of studies appropriate?  
For the pooled results, a test should be done to ensure the studies were combinable, to assess 
their homogeneity (i.e. Chi-squared test for homogeneity, I2). If heterogeneity exists a random 
effects model should be used and/or the clinical appropriateness of combining should be taken 
into consideration (i.e. is it sensible to combine?).   

10. Was the likelihood of publication bias assessed? 
 An assessment of publication bias should include a combination of graphical aids (e.g., funnel 
plot, other available tests) and/or statistical tests (e.g., Egger regression test).  

11. Was the conflict of interest stated?  
Potential sources of support should be clearly acknowledged in both the systematic review and 
the included studies. 

The AMSTAR criteria, adapted from 176 







Study 
Quality 
Score 
(0-11) 

Focus 
Inclusion Criteria Single/ 

Multiple/ 
Guideline 

EPOC 
Interv-
entions 

Main Results 
Authors Main 
Conclusions Setting Participants Intervention Outcomes Period 

Anderson 
1996248 

3 

Review of 
techniques to 

improve 
prescribing 
behaviour 

Primary 
Care 

Primary care 
physicians 

Techniques 
for promoting 
appropriate 
prescribing 

Appropriate 
prescriptions 

and cost 

1989-
1996 

Multiple 

EM, 
DEM, 

REM, AF, 
EOV 

9 RCTs included. Printed educational 
materials of little benefit, though 

combination of education and 
feedback more effective. Face to face 

educational interventions were 
successful. Specific strategies 

recommending changes in medication 
also successful 

Specific strategies 
combining 

education and 
feedback can 

improve the quality 
of care. Little data 

on benefit to patient 
outcomes. More 

research is needed 
in this area. 

Arditi 
2012249 

11 

Effectiveness 
of computer 
generated 
reminders 

delivered in 
paper to 

healthcare 
professionals 

on the 
process and 
outcomes of 

care 

Primary or 
secondary 

care 

Any qualified 
health 

professional 

Computer 
generated 
reminders 

delivered on 
paper 

Objective 
measures of 
the process 
of care or 

patient 
outcomes 

1946-
2012 

Single 
REM, AF, 
EM, PMI 

32 included studies. Moderate 
improvement in prof practice 
(median 7.0%, IQR 3.9-16.4). 

Improved care by median of 11.2% 
(IQR 6.5-19.6) compared to usual 

care, and by 4.0% (IQR 3.0-6.0) 
compared to other interventions. 

Providing a space on the reminder for 
a response from the  clinician and 

providing an explanation of the 
reminders advice/content both 

significantly predicted improvement 

There is moderate 
quality evidence 
that computer 

generated 
reminders delivered 
on paper achieves 

moderate 
improvements in the 

process of care. 
Reminders can 

improve care in a 
variety of settings 

and conditions. 

Austin 
1994250 

3 

Effectiveness 
of reminders 
on preventive 

care 

Primary 
and 

Secondary 
Care 

Family or 
internal 

medicine 
physicians 

Reminders 
Process and 
outcome of 

care 

Not 
given 

Single REM 

10 RCTs included but only 4 trials 
eligible for meta-analysis (narrative or 

qualitative synthesis of remaining 6 
not done). Results showed significant 

improvements with reminders for 
cervical cancer screening (n=5345, OR 

1.18, 95%CI 1.02-1.34) and tetanus 
immunisation (n= 4905, OR 2.82, 95% 

CI 2.66-2.98). 

Reminders may 
increase provision of 

preventive care 
services 



Study 
Quality 
Score 
(0-11) 

Focus 
Inclusion Criteria Single/ 

Multiple/ 
Guideline 

EPOC 
Interv-
entions 

Main Results 
Authors Main 
Conclusions Setting Participants Intervention Outcomes Period 

Baker 
2010251 

11 

Effectiveness 
of 

interventions 
tailored to 

address 
identified 

barriers  to 
change on 

professional 
practice or 

patient 
outcomes 

Primary 
and 

Secondary 
Care 

Healthcare 
professionals 
responsible 
for patient 

care 

Interventions 
tailored to 

address 
barriers vs no 
intervention 

or non-
tailored 

intervention 

Objective 
measures of 
professional 
practice or 
healthcare 
outcomes 

1950-
2007 

Single MAR 

26 RCTs included in the review. 12 
studies included in meta regression 
analysis, which gave a pooled OR of 

1.54 (95% CI 1.16-2.01) with Bayesian 
analysis, and 1.52 (95% CI 1.27-1.82) 
in favour of tailored interventions. Of 
the remaining 14, 8 reported benefit 
for all outcomes, 2 reported benefit 

for some outcomes, and 4 showed no 
benefit or disadvantage. 

Interventions 
tailored to 

prospectively 
identified barriers 
are more likely to 
improve practice 

than no intervention 
or dissemination of 

educational 
materials. It is 
unclear which 
elements of 
intervention 

explained 
effectiveness 

Balas 
1996252 

6 

Effectiveness 
of 

computerised 
information 

systems 

Primary 
and 

Secondary 
Care 

Providers and 
Patients 

Computer-
ised 

information 
interventions 

Process or 
outcome of 

care 

Not 
given 

Single REM 

98 RCTs (97 comparisons) included in 
review. Computerised information 
interventions included reminders, 

feedback, medical records diagnosis 
assistance and patient education. 76 

of 97 studies showed benefit for 
process of care, whilst 10 of 14 

demonstrated improved patient 
outcomes. Vote counting method of 
analysis showed significant (p<0.05) 

benefits of provider and patient 
reminders in diagnostic tests and 
preventive medicine, computer 

assisted treatment planners for drug 
prescription, and computer assisted 

patient education. 

Provider prompts, 
computer assisted 

treatment planners, 
interactive patient 

education and 
patient prompts can 
improve quality of 

care, and these 
modalities should be 

incorporated into 
information 
strategies 



Study 
Quality 
Score 
(0-11) 

Focus 
Inclusion Criteria Single/ 

Multiple/ 
Guideline 

EPOC 
Interv-
entions 

Main Results 
Authors Main 
Conclusions Setting Participants Intervention Outcomes Period 

Balas 
2000253 

8 

Assess the 
impact of 
prompting 
physicians 
on health 

maintenance 

Primary 
and 

Secondary 
Care 

Providers 
Physician 
prompts 

Preventative 
care 

measures 

1966-
1996 

Single REM 

The statistical analyses included 33 
eligible studies, which involved 1547 

clinicians and 54 693 patients. 
Overall, prompting can significantly 

increase preventive care performance 
by 13.1% (95% CI 10.5%-15.6%). 
Effect ranges from 5.8% (95% CI, 

1.5%-10.1%) for Papanicolaou smear 
to 18.3% (95% CI, 11.6%-25.1%) for 
influenza vaccination. The effect is 
not cumulative, and the length of 
intervention period did not show 
correlation with effect size (R = 

−0.015, P = .47). Academic affiliation, 
ratio of residents, and technique of 
delivery did not have a significant 

impact on the clinical effect of 
prompting. 

Improvement in 
preventive care can 

be accomplished 
through prompting 
physicians. Health 
care organizations 

could effectively use 
prompts, alerts, or 

reminders to 
provide information 
to clinicians when 

patient care 
decisions are made. 

Bauer 
2002254 

3 

Effectiveness 
of guidelines 
on improving 

practice or 
patient 

outcomes 

Primary 
and 

Secondary 
Care 

Providers and 
patients in 

mental health 
care 

Introduction 
of guidelines 
together with 

any 
associated 

intervention 

Guideline 
adherence 

(with patient 
outcomes 

where 
available) 

1950-
2000 

Guideline 
AF, EM, 
DEM, 
REM 

41 studies identified (26 cross-
sectional, 6 before and after studies 
and 9 controlled trials).  Guideline 

adherence rates adequate in 27% of 
cross-sectional and before and after 

studies and 67% of controlled trials. 6 
controlled trials and 7 cross-

sectional/before and after trials 
included patient outcome data, with 

4 (67%) and 3 (43%) showing 
improved outcomes in the 

intervention group respectively. 
Successful interventions tended to 

multifaceted and intensive, with the 
use of additional resources (note 

guideline studies where adherence 
not reported with patient outcomes 

excluded) 

Certain 
interventions can 
improve guideline 

adherence, but 
usually require 

specific 
intervention. The 
impact on patient 
outcomes remains 

to be seen. 



Study 
Quality 
Score 
(0-11) 

Focus 
Inclusion Criteria Single/ 

Multiple/ 
Guideline 

EPOC 
Interv-
entions 

Main Results 
Authors Main 
Conclusions Setting Participants Intervention Outcomes Period 

Beilby 
1997255 

5 

Effectiveness 
of providing 

costing 
information 

to reduce 
costs by 

changing GP 
behaviour 

Primary 
Care 

GPs 

Distribution 
of costing 

information 
to GPs 

Objective 
Health 

provider 
performance 

1980-
1996 

Single 
EOV, 

REM, AF 

6 included studies. 2 studies (n=467) 
showed significant benefit on drug 

prescribing, with one of these 
showing outreach more effective 
than printed materials. 3 studies 

(n=206) showed significant reductions 
in test ordering and associated costs 

(interventions were information 
provision, education and 

computerised feedback). 1 study 
(n=2827) showed non-significant 

reduction in specialist visits.  

Provision of costing 
information can 

change GP 
behaviour, 

particularly for 
prescribing and test 

ordering. 
Interventions labour 
intensive, and costs 
of intervention and 

sustainability 
requires more study. 

Blackwood 
2014193 

11 

Effectiveness 
of 

protocolised 
ventilator 
weaning 

compared to 
standard care 

Hospital 
adult ICU 

Ventilated 
adult ICU 
patients 

Protocolised 
ventilator 
weaning 

Patient 
outcomes 
(Mortality, 

adverse 
events, QoL, 

weaning 
time, LOS) 

1950-
2014 

Single DEM 

17 trials (2434 patients) included. 
Geometric mean duration of 
mechanical ventilation in the 

protocolized weaning group was on 
average reduced by 26% compared 
with the usual care group (N = 14 

trials, 95% CI 13%to 37%, P = 0.0002). 
Reductions were most likely to occur 
in medical, surgical and mixed ICUs, 

but not in neurosurgical ICUs. 
Weaning duration was reduced by 

70% (N = 8 trials, 95% CI 27% to 88%, 
P = 0.009); and ICU length of stay by 
11 %( N = 9 trials, 95%CI 3%to 19%, P 

= 0.01). There was significant 
heterogeneity among studies for total 
duration of mechanical ventilation (I2 

= 67%, P < 0.0001) and weaning 
duration (I2 = 97%, P < 0.00001). 

Protocols appear to 
reduce duration of 

mechanical 
ventilation, weaning 

duration and ICU 
length of stay. 

Reductions are most 
likely to occur in 

medical, surgical and 
mixed ICUs, but not 

in neurosurgical 
ICUs. However, 

significant 
heterogeneity 
among studies 

indicates caution in 
generalizing results. 



Study 
Quality 
Score 
(0-11) 

Focus 
Inclusion Criteria Single/ 

Multiple/ 
Guideline 

EPOC 
Interv-
entions 

Main Results 
Authors Main 
Conclusions Setting Participants Intervention Outcomes Period 

Boren 
2009256 

4 

Effectiveness 
of 

computerized 
prompting 

and feedback 
on diabetes 

care 

Primary 
Care 

Providers and 
patients in 
primary or 
secondary 

care 

Computerize
d prompting 
or feedback 
of diabetes 

care. 

Processes 
and patient 
outcomes in 

diabetes 

1970-
2008 

Single REM 

Fifteen trials were included in this 
review. 5 studies studied the effect of 

a general prompt for a particular 
patient to be seen for diabetes-

related follow-up, 13 studies looked 
at specific prompts reminding 
clinicians of particular tests or 

procedures, 5 studies looked at 
feedback to clinicians in addition to 

prompting, with the remaining 5 
studies looking at patient reminders 

in addition to clinician prompts. 
Twelve of the 15 studies (80%) 

measured a significant process or 
outcome from the intervention. Fifty 

processes and 57 outcomes were 
measured in the 15 studies (Table 2). 
Fourteen studies evaluated the effect 

the interventions had on the 
processes of care. Thirty-five of 50 

process measures (70%) were 
significantly improved. Nine of the 57 

outcome measures (16%) were 
significantly improved. 

The majority of trials 
identified at least 

one process or 
outcome that was 
significantly better 
in the intervention 
group than in the 

control group; 
however, the 
success of the 
information 

interventions varied 
greatly. Providing 

and receiving 
appropriate care is 

the first step toward 
better outcomes in 

chronic disease 
management. 



Study 
Quality 
Score 
(0-11) 

Focus 
Inclusion Criteria Single/ 

Multiple/ 
Guideline 

EPOC 
Interv-
entions 

Main Results 
Authors Main 
Conclusions Setting Participants Intervention Outcomes Period 

Brennan 
2013188 

7 

Educational 
interventions 
to change the 
behaviour of 

new 
prescribers in 

hospital 
settings 

Secondary 
care 

New 
prescribers 

Any 
educational 

strategy 

Prescribing 
related 

outcome 
measures 

1994-
2010 

Multiple 

DEM, 
EM, EOV, 

REM, 
MAR, 

PMI, LOL 

Sixty-four studies were included in 
the review. Only 13% of interventions 
specifically targeted new prescribers. 

Most interventions (72%) were 
deemed effective in changing 

behaviour. Of the 15 most successful 
strategies, four provided specific 

feedback to prescribers through audit 
and feedback and six required active 

engagement with the process 
through reminders. However, five 

and six of the 10 studies classified as 
ineffective also involved audit and 

feedback, and reminders, 
respectively. This means no firm 

conclusions can be drawn about the 
most effective types of educational 

intervention. 

Very few studies 
have tailored 
educational 

interventions to 
meet needs of new 

prescribers, or 
distinguished 

between new and 
experienced 
prescribers. 
Educational 

development and 
research will be 

required to improve 
this important 
aspect of early 

clinical 
practice. 

Bright 
2012257 

8 

Effectiveness 
of clinical 
decision 
support 
systems 

(CDSS) to 
improve 

patient or 
health care 

process 
outcomes 

Primary 
and 

Secondary 
Care 

Any health 
care provider 

Use of CDSS 
in clinical 

setting to aid 
decision 

making at the 
point of care 

Objective 
measures of 

clinical, 
process, 

economic and 
implement-

action 
outcomes 

1976-
2011 

Single REM 

148 RCTs included, with 128 assessing 
process measures, 20 assessing 

clinical outcomes and 22 measuring 
cost. CDSSs improved process 

measures relating to preventative 
medicine (n=25, OR 1.42, 95%CI 1.27-
1.58), ordering clinical studies (n=20, 

OR 1.72, 95%CI 1.47-2.00) and 
prescribing therapies (n=46, OR 1.57, 

95%CI 1.35-1.82). CDSSs also 
improved morbidity (n=16, OR 0.88, 

95%CI 0.80-0.96), though studies 
were heterogeneous. Other clinical 

outcomes showed no difference. 
Effects on the effects of CDSSs on 
implementation were variable and 

insufficient.  

CDSS are effective in 
improving health 

care process 
measures but 

evidence for effects 
in clinical, economic, 

workload and 
efficiency outcomes 

remains sparse. 



Study 
Quality 
Score 
(0-11) 

Focus 
Inclusion Criteria Single/ 

Multiple/ 
Guideline 

EPOC 
Interv-
entions 

Main Results 
Authors Main 
Conclusions Setting Participants Intervention Outcomes Period 

Brody 
2013198 

4 

Effectiveness 
of inter-

professional 
dissemination 

and 
education 

interventions 
for 

recognizing 
and managing 

dementia 

Primary 
Care or 

secondary 
care 

Providers and 
patients in 
primary or 
secondary 

care 

Any 
interprofessio
nal education 
intervention 

Process or 
outcome of 

care 

1990-
2012 

Single EM 

18 papers from 16 studies were 
included. Most studies found some 
improvement in clinician knowledge 
or confidence, or patient outcomes, 

though methods and patient and 
clinician populations were disparate.  

While a significant 
evidence base for 

assessing and 
managing 

individuals with 
dementia has been 

developed, few 
studies have 

examined how to 
disseminate this 

research, and even 
fewer in an 

interprofessional 
manner 

Bryan 
2008258 

8 

Effectiveness 
of clinical 
decision 
support 
systems 

(CDSS) to 
improve 

outcomes in 
primary care 

Primary 
Care 

Providers and 
patients in 
primary or 
ambulatory 

care 

Use of CDSS 

Objective 
measures of 
process of 

care or health 
outcomes 

200-
2006 

Single REM 

17 studies included (12 RCTs, 5 
observational). Virtually all looked at 
process outcome measures, with 9 
finding improvements from using 

CDSSs, 4 with variable results and 4 
showing no effect from CDSS use.  

CDSS have the 
potential to improve 

outcomes, but 
findings are variable, 
as are methods and 

types of 
implementation. 

More work needs to 
be done to 

determine effective 
implementation 

strategies for CDSSs. 

Buntinx 
1993259 

3 

Effectiveness 
of feedback 

and 
reminders on 

diagnostic 
and 

preventive 
care 

Primary 
Care 

Physicians in 
ambulatory 

care 

Feedback and 
reminders 

Number  and 
costs of 

diagnostic 
tests ordered, 

guideline 
compliance 

1983-
1992 

Multiple AF, REM 

26 trials included. 8 looked at impact 
on reducing costs (2 of 2 RCTs and 5 
of 6 other trials showed significant 

reductions). 14 trials evaluated 
guideline adherence (4 of 4 RCTs and 
1 of 3 other trials showed significant 

improvements. 

Feedback and 
reminders may 
reduce costs of 

diagnostic tests and 
improve guideline 

adherence 



Study 
Quality 
Score 
(0-11) 

Focus 
Inclusion Criteria Single/ 

Multiple/ 
Guideline 

EPOC 
Interv-
entions 

Main Results 
Authors Main 
Conclusions Setting Participants Intervention Outcomes Period 

Chaillet 
2006182 

7 

Effectiveness 
of strategies 

for 
implementing 

clinical 
practice 

guidelines in 
obstetric care 

Secondary 
Care 

Obstetric 
patients 

Guideline 
implement-

ation 
strategies 

Objective 
measures of 

guideline 
compliance, 
process and 

patient 
outcomes 

1990-
2005 

Guideline 
DEM, AF, 
LOL, EOV, 

REM 

33 included studies. Educational 
strategies (4 studies) were generally 

ineffective, whilst Audit and feedback 
(11 studies) showed significantly 

positive results in 9 studies. Quality 
improvement interventions (11 

studies), Local opinion leaders (2 
studies) and Academic detailing (1 

study) had mixed effects. Reminders 
(2 studies) were generally effective 
and Multifaceted interventions (9 
studies) demonstrated consistent 

benefit and high efficacy for changing 
behaviours. Studies where barriers to 
change were prospectively identified 

were more successful (93.8% vs 
47.1%, p=0.04) 

Prospective 
identification of 

efficient strategies 
and barriers to 

change is necessary 
for improved 

guideline 
implementation. 

Multifaceted 
strategies based on 
audit and feedback, 
perhaps facilitated 

by local opinion 
leaders seems most 

effective in the 
obstetric setting. 

Chhina 
2013200 

7 

Effectiveness 
of Academic 

Detailing 
(AD), as a 

stand-alone 
intervention, 
at modifying 

drug 
prescription 
behaviour of  

Primary 
care 

Family 
physicians 

Academic 
detailing 

Prescribing 
practice 

1983-
2010 

Single EOV 

11 RCTs and 4 observational studies 
were included. Five RCTS described 

results showing effectiveness, while 2 
RCTs reported a positive effect on 

some of the target drugs. Two 
observational studies found AD to be 
effective, while 2 did not. The median 
difference in relative change among 

the studies reviewed was 21% 
(interquartile range 43.75%) for RCTs, 
and 9% (interquartile range 8.5%) for 

observational studies. The median 
effect size among the studies 

reviewed was - 0.09 (interquartile 
range 2.73) 

AD can be effective 
at optimizing 

prescription of 
medications by 

Family Physicians. 
Although variable, 
the magnitude of 

the effect is 
moderate in the 

majority of studies.  
AD may also be 

effective as a 
strategy to promote 

evidence based 
prescription of 
medications or 

incorporation of 
clinical guidelines 

into clinical practice. 
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Clarke 
2010194 

8 

Effectiveness 
of guidelines 
for referral 
for elective 

surgical 
assessment 

Primary 
care 

GPs Guideline 
Appropriaten

ess of 
referrals 

1950-
2008 

Single DEM 

24 eligible studies (5 randomised 
control trials, 6 cohort, 13 case series) 

included. Interventions varied from 
complex (“one-stop shops”) to simple 
guidelines. Four randomized control 

trials reported increases in 
appropriateness of pre-referral care 

(diagnostic investigations and 
treatment). No evidence was found 

for effects on practitioner knowledge. 
Mixed evidence was reported on 

rates of referral and costs (rates and 
costs increased, decreased or stayed 
the same). Two studies reported on 
health outcomes finding no change. 

Guidelines for 
elective surgical 

referral can improve 
appropriateness of 
care by improving 

prereferral 
investigation and 

treatment, but there 
is no strong 

evidence in favour 
of other beneficial 

effects. 

Damiani 
2010260 

9 

Impact of 
computerised 

clinical 
guidelines 

(CCG) on the 
process of 

care 

Primary 
and 

Secondary 
Care 

All healthcare 
providers 

CCG vs non-
CCG 

Objective 
measures of 
the process 

of care 

1992-
2006 

Multiple 
DEM, 
REM 

45 studies included. 64% showed a 
positive effect of CCGs vs non-CCGs. 

Multivariate analysis showed the 
'automatic provision of 

recommendation in electronic version 
as part of clinician workflow' was 

associated with increased chance of 
positive impact (OR 17.5, 95%CI 1.6-

193.7). 

Implementation of 
CCG significantly 

improves the 
process of care. 
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Davey 
2013261 

11 

Effectiveness 
of 

professional 
interventions 

to improve 
antibiotic 

prescribing in 
hospitals 

Secondary 
Care 

Secondary 
care 

physicians 
and their 
patients 

Any 
professional 
intervention 

Objective 
measures of 
process and 

clinical 
outcomes 

1980-
2006 

Multiple 

DEM, 
REM, 

EOV, EM, 
AF 

89 studies included. 76 had reliable 
outcome data (44 persuasive, 24 

restrictive and 8 structural). For the 
persuasive interventions, the median 
change in antibiotic prescribing was 

42.3% for the ITSs, 31.6% for the 
controlled ITSs, 17.7% for the CBAs, 
3.5% for the cluster-RCTs and 24.7% 

for the RCTs. The restrictive 
interventions had a median effect 

size of 34.7% for the ITSs, 17.1% for 
the CBAs and 40.5% for the RCTs. The 
structural interventions had a median 

effect of 13.3% for the RCTs and 
23.6% for the cluster-RCTs. When 

comparing restrictive vs persuasive, 
restrictive interventions had 

significantly greater impact at one 
and 6 months, but not longer term. 

The results show 
that interventions to 

improve antibiotic 
prescribing to 

hospital inpatients 
are successful, and 

can reduce 
antimicrobial 
resistance or 

hospital acquired 
infections. 

Davis 
1995187 

8 
Effectiveness 

of CME 

Primary 
and 

Secondary 
Care 

Physicians 
(various 
grades) 

Educational 
interventions 

aimed at 
modifying 
physicians 
practice 

Objective 
measure of 
physician 

performance 
and 

healthcare 
outcomes 

1975-
1994 

Multiple 

DEM, AF, 
EM, EOV, 
LOL, PMI, 

REM 

99 studies (160 intervention 
comparisons) met inclusion criteria. 
Overall 62% of interventions showed 
an improvement in either physician 
performance (70% of those studies 

which analysed it) or health care 
outcomes (48%). Effect sizes were 

small to moderate. For single 
interventions, 60% demonstrated a 
change in at least 1 major outcome 

measure with those likely to be 
effective including educational 

outreach, opinion leaders, patient 
education or reminders. For two-

method interventions, 64% of studies 
were positive, and this increased to 
79% for multifaceted interventions. 

Studies where a gap analysis had 
been done to inform the intervention 

were more likely to be positive. 

Physician 
performance may be 

altered (albeit in a 
small manner) by 

certain CME 
interventions. 
Outreach or 

focussed CME better 
than traditional 

wider methods such 
as conferences, 

though it is these 
less effective 

methods that are 
most used. 
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Delpierre 
2004262 

4 

Effectiveness 
of computer-
based patient 

record 
systems 

(CBPRS) on 
medical 
practice, 
quality of 
care, and 
user and 
patient 

satisfaction. 

Primary 
and 

secondary 
care 

Providers and 
patients in 
primary or 
secondary 

care 

Computer-
based patient 

record 
systems 
(CBPRS)  

Process or 
outcome of 

care, and 
patient/user 
satisfaction 

2000-
2003 

Single REM 

26 articles selected. Use of a CBPRS 
was perceived favourably by 

physicians, with studies of 
satisfaction being mainly positive. A 

positive impact of CBPRS on 
preventive care was observed in all 

three studies where this criterion was 
examined. The 12 studies evaluating 
the impact on medical practice and 
guidelines compliance showed that 

positive experiences were as frequent 
as experiences showing no benefit. 

None of the six studies analysing the 
impact of CBPRS on patient outcomes 

reported any benefit. 

CBPRS increased 
user and patient 

satisfaction, which 
might lead to 

significant 
improvements in 

medical care 
practices. The 

impact of CBPRS on 
patient outcomes 
and quality of care 
were inconclusive.  

Dexheimer 
2008263 

8 

Effectiveness 
of reminders 
on preventive 

care 

Primary 
and 

Secondary 
Care 

Physicians 
Computer or 
paper based 
reminders 

Use of 
preventive 

care 
interventions 

1966-
2004 

Single REM 

61 studies included, with 264 
preventative care interventions. 

Implementation strategies included 
paper based reminders (31%), 

computerised reminders (13% or a 
combination of both (56%). Average 

increase for all 3 strategies in 
delivering preventive care measures 

ranged between 12 and 14%. 
Computer generated prompts were 
the most commonly implemented 

reminders 

Clinician reminders 
are a successful 

approach for 
increasing the rates 

of delivering 
preventive care, 

though their 
effectiveness 

remains modest. 



Study 
Quality 
Score 
(0-11) 

Focus 
Inclusion Criteria Single/ 

Multiple/ 
Guideline 

EPOC 
Interv-
entions 

Main Results 
Authors Main 
Conclusions Setting Participants Intervention Outcomes Period 

Dexheimer 
2014264 

3 

Effectiveness 
of 

implementati
on of asthma 
protocols to 
improve care 

Primary 
and 

secondary 
care 

Providers and 
patients in 
primary or 
secondary 

care 

Implementati
on of asthma 

protocol 
using 

reminder-
based 

strategies 

Patient care 
and/or 

practitioner 
performance 

1950-
2010 

Guideline 
DEM, 
REM,  

101 articles included in the analysis. 
Paper-based reminders were the 

most frequent with fully 
computerized, then computer 

generated, and other modalities. No 
study reported a decrease in health 

care practitioner performance or 
declining patient outcomes. The most 
common primary outcome measure 

was compliance with provided or 
prescribing guidelines, key clinical 

indicators such as patient outcomes 
or quality of life, and length of stay. 

Paper-based 
reminders are the 

most popular 
approach to 

guideline 
implementation. 

Asthma guidelines 
generally improved 

patient care and 
practitioner 

performance 
regardless of the 
implementation 

method. 

EHC 
1994185 

5 

Effectiveness 
of strategies 

for 
implementing 

clinical 
practice 

guidelines 

Primary 
and 

Secondary 
Care 

Medical staff 
Guideline 

implementati
on strategies 

Objective 
measures of 
process or 

patient 
outcomes 

1976-
1994 

Guideline 
DEM, AF, 
REM, EM, 

EOV 

91 studies included. 81 of 87 showed 
that guidelines significantly improved 
the process of care (adherence with 

recommendations in guidelines). 
Educational interventions (seminars, 

outreach and opinion leaders) are 
more likely to lead to a change in 

behaviour. Educational and 
implementation strategies closer to 

the end user and integrated into 
healthcare delivery are more likely to 
be effective. Attributes of guidelines 

play important role (see table in 
paper), with those that offer validity, 

flexibility, clarity and reliability are 
more likely to be effective. 12 of 17 
showed significant improvements in 

patient outcomes. 

Well-developed 
guidelines can 

change practice and 
improve patient 

outcomes. 
Guidelines 

accounting for local 
circumstances and 
disseminated with 

active education are 
more likely to be 

effective. Research 
is needed into 

potential barriers to 
guideline adoption 

and ways to 
overcome these.  
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Figueras 
2001265 

6 

Effectiveness 
of 

educational 
programmes 
designed to 

improve 
prescription 
practices in 
ambulatory 

care 

Primary 
care 

Primary care 
practitioners 

Educational 
programme 

Prescribing 
practice 

1988-
1996 

Single EM 

51 studies included, with 43 studying 
the efficacy/effectiveness of one or 

various interventions as compared to 
no intervention. Among seven studies 

evaluating active strategies, four 
reported positive results (57%), as 

opposed to three of the eight studies 
assessing passive strategies (38%). 
Among the 28 studies that tested 

reinforced 
active strategies, 16 reported positive 

results for all variables (57%). Eight 
studies were classified as a high 

degree of evidence (16%) 

The more 
personalized, the 

more effective the 
strategies are. 

Combining active 
and passive 

strategies results in 
a decrease of the 

failure rate. Finally, 
better studies are 

still needed to 
enhance the efficacy 

and efficiency of 
prescribing 
practices. 

Fleming 
2013203 

7 

Interventions 
to reduce 

inappropriate 
antibiotic 

prescribing 

Long term 
care 

facilities 

Any qualified 
health 

professional 

Interventions 
aimed at 

improving 
prescribing 

practice 

Antibiotic use 
or adherence 
to guidelines 

1946-
2012 

Multiple 
LCP, 

DEM, 
EM, AF 

4 studies included. 3 used 
educational materials for doctors and 
nurses (with 1 providing feedback to 

professional also) and 1 used 
educational material and feedback to 

doctors only. Multifaceted 
interventions involving small group 

education is most acceptable to 
nurses. The involvement of LCP was 

also beneficial. 

LCP and education 
strategies and 
guideline may 

improve prescribing 
but quality of 

evidence is low 
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Flodgren 
2010266 

10 

Effectiveness 
of strategies 

to change the 
behaviour of  
professionals 

and 
organisation 

of care to 
promote 

weight loss in 
the obese 

Primary 
Care 

Healthcare 
professionals 
and obese or 
overweight 

adults 

Interventions 
to implement 

an 
intervention 

to target 
weight 

reduction 

Objective 
measures of 
professional 
practice or 

patient 
outcomes 

1966-
2009 

Multiple 

EM, EOV, 
AF, DEM, 

REM, 
MM 

6 RCTs included with 4 targeting 
professionals and 2 targeting 
organisation of care. 3 trials 

evaluated educational interventions 
aimed at GPs, showing an 

improvement of 1.2 kg (95%CI -0.4-
2.8) but results were heterogeneic. 

One trial found reminders could 
change practice in men (by 11.2kg, 

95%CI 1.7-20.7) but not women 
(1.3kg, 95%CI -4.7-6.7). In another 
trial use of dieticians (5.6kg, 95%CI 

4.8-6.4) or doctor-dietician team (6kg, 
95%CI 5-7) improved weight loss. 

Most included trials 
had weaknesses so 

difficult to draw firm 
conclusions about 

effectiveness. 

Flodgren 
2011267 

10 

Effectiveness 
of the use of 
local opinion 

leaders in 
improving 

professional 
practice and 

patient 
outcomes 

Primary 
and 

Secondary 
Care 

Healthcare 
professionals 
in charge of 
patient care 

Local opinion 
leader to 
improve 

professional 
practice and 

patient 
outcomes 

Objective 
measures of 
professional 
performance 

or patient 
outcomes  

1966-
2009 

Single 

LOL, EM, 
EOV, AF, 

REM, 
DEM, 
MM 

18 studies included. Effect of 
interventions varied across the 63 

different reported outcomes. 
However, for main comparisons, 

there was a 0.09 median 
improvement in compliance (risk 

difference) compared to no 
intervention, 0.14 compared to a 

single intervention, 0.1 compared to a 
single intervention and 0.1 when 

used as part of multiple interventions 
compared to no intervention. Overall 

across 15 studies, median adjusted 
risk difference was a 0.12 (=12%) 

absolute increase in compliance with 
the opinion leaders intervention 

group. 

Opinion leaders 
alone or in 

combination with 
other interventions 

may successfully 
promote evidence 

based practice, 
though effectiveness 
is variable. The role 
of opinion leaders is 
not well defined in 

studies, so it is 
difficult to ascertain 

the optimal 
approach. 
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Flodgren 
2013268 

11 

Effectiveness 
of 

interventions 
to improve 

professional 
adherence to 

infection 
control 

guidelines on 
device-
related 

infection 
rates and 

measures of 
adherence. 

Secondary 
care 

Secondary 
care 

providers and 
their patients 

Guideline 
implementati
on strategies 

Device 
related 

infection 
rates and 

measures of 
adherence 

1950-
2012 

Guideline 

DEM,  AF, 
EM, REM, 

EOV, 
MAR 

13 studies included (1 cluster RCT, 12 
ITS studies). All included studies were 
at moderate or high risk of bias. The 6 

interventions that did result in 
significantly decreased infection rates 

involved more than one active 
intervention, which in some cases, 
was repeatedly administered over 

time. The one intervention involving 
specialised personnel showed the 

largest step change (-22.9 cases/1000 
ventilator days), and the largest slope 
change (-6.45 cases/1000 ventilator 

days). Six of the included studies 
reported post-intervention 

adherence scores ranging from 14% 
to 98%. The effect on rates of 

infection was mixed and the effect 
sizes were small, with changes was 
not sustained over longer follow-up 

times. 

The low quality of 
the evidence 

provides insufficient 
evidence to 

determine which 
interventions are 
most effective. 

However, 
interventions that 

may be worth 
further study are 

educational 
interventions 

involving multiple 
active elements, 

repeatedly 
administered over 

time, and 
interventions 

employing 
specialised 
personnel. 



Study 
Quality 
Score 
(0-11) 
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Multiple/ 
Guideline 

EPOC 
Interv-
entions 
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Authors Main 
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Forsetlund 
2009 269 

11 

Effectiveness 
of continuing 

education 
meetings on 
professional 
practice and 
health care 
outcomes 

Primary 
and 

Secondary 
Care 

Qualified 
Health 

Professionals 

Educational 
meetings 

(conferences, 
lectures, 

workshops, 
courses) 

Objective 
measures of 
professional 
performance 

or patient 
outcomes 

1966-
2008 

Single 
EOV, EM, 
DEM, AF, 

REM 

81 trials included in review. 30 trials 
(36 comparisons) included in meta-

regression. Median adjusted risk 
difference (RD) showed 6% 

improvement in compliance (IQR 1.8-
15.9) for educational meetings as part 
of larger intervention vs control. Used 

alone (21 comparisons, 19 trials) 
median RD 6% (IQR 2.9-15.3).  For 

continuous outcomes median 
percentage change was 10% (IQR 8-
32, 5 trials) vs control. For treatment 
goals median RD was 3% (IQR 0.1-4, 5 

trials). Meta-regression showed 
higher meeting attendance 

associated with larger RD (p<0.01). 
Mixed interactive and didactic 

meetings were more effective than 
either used alone. Educational 

meetings less effective for complex 
behaviours. 

Educational 
meetings alone or as 

part of larger 
interventions can 

improve 
professional practice 

and healthcare 
outcomes. The 

effect is likely to be 
small. Effectiveness 
may be improved by 

increasing 
attendance, mixing 

interactive and 
didactic formats and 
focusing on serious 

outcomes.  
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Quality 
Score 
(0-11) 
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Inclusion Criteria Single/ 

Multiple/ 
Guideline 

EPOC 
Interv-
entions 

Main Results 
Authors Main 
Conclusions Setting Participants Intervention Outcomes Period 

Forsetlund 
2011270 

8 

Effectiveness 
of 

interventions 
aimed at 
reducing 

potentially 
inappropriate 

use or 
prescribing of 

drugs in 
nursing 
homes. 

Primary 
care 

Primary care 
practitioners 

Professional 
interventions 

to improve 
prescribing 

Appropriaten
ess of 

prescribing 

1950-
2010 

Multiple EOV, EM 

Twenty randomised controlled trials 
were included from 1631 evaluated 

references. Ten studies tested 
different kinds of educational 

interventions while seven studies 
tested medication reviews by 

pharmacists. Only one study was 
found for each of the interventions 

geriatric care teams, early psychiatric 
intervening or activities for the 

residents combined with education of 
health care personnel. 

Interventions using 
educational 

outreach, on-site 
education given 

alone or as part of 
an intervention 

package and 
pharmacist 

medication review 
may reduce 

inappropriate drug 
use, but the 

evidence is of low 
quality. Due to poor 

quality of the 
evidence, no 

conclusions may be 
drawn about the 

effect of the other 
three interventions. 

Frampton 
2014271 

11 

Effectiveness 
and cost-

effectiveness 
of 

educational 
interventions 

for 
preventing 

catheter-BSI 
in critical care 

units in 
England 

ICU 
ICU staff and 

patents 
Educational 

interventions 

CLABSI rates, 
LOS, 

mortality, 
staff practice 

1950-
2011 

Multiple 
EM, EOV, 
AF, DEM 

74 studies were included, of which 24 
were prioritised for systematic 

review. Most studies were single-
cohort before-and-after study 

designs. Diverse types of educational 
intervention appear effective at 

reducing the incidence density of 
catheter-BSI (risk ratios statistically 

significantly < 1.0), but single lectures 
were not effective. The economic 

model showed that implementing an 
educational intervention in critical 

care units in England would be cost-
effective and potentially cost-saving, 
with incremental cost-effectiveness 
ratios under worst-case sensitivity 

analyses of < £5000/quality-adjusted 
life-year. 

It would be cost-
effective and may be 

cost-saving for the 
NHS to implement 

educational 
interventions in 

critical care units. 
However, more 
robust primary 

studies are needed 
to exclude the 

possible influence of 
secular trends on 

observed reductions 
in catheter-BSI. 
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French 
2010272 

10 

Effectiveness 
of 

interventions 
for improving 
appropriate 

use of 
imaging in 
musculo-
skeletal 

conditions 

Primary 
and 

Secondary 
Care 

Health 
professionals, 
policy makes, 
patients and 

the public 

Intervention 
to improve 
appropriate 

use of 
imaging for 
musculo-
skeletal 

conditions 

Objective 
measures of 
professional 
performance 

or patient 
health 

outcomes 

1966-
2007 

Multiple 

REM, 
DEM, AF, 

EOV, 
PMI, EM 

28 studies included, with most aimed 
at health professionals and focussing 
on osteoporosis or low back pain. For 

any intervention in osteoporosis 
there was a modest improvement in 

practice (ordering of tests) with a 
10% reduction (IQR 0-27.7), Patient 

mediated, reminders and 
organisational interventions 

appeared to have the most potential. 
Results for low back pain were 

variable. 

Most interventions 
for osteoporosis 
demonstrated 

benefit, especially 
patient mediated, 

reminders and 
organisational 
interventions. 

Garg 
2005273 

7 

Effectiveness 
of 

Computerize
d Clinical 
Decision 
Support 

Systems on 
Practitioner 

Performance 
and Patient 
Outcomes 

Primary 
and 

secondary 
care 

Providers and 
patients in 
primary or 
secondary 

care 

Computerize
d Clinical 
Decision 
Support 
Systems 

Practitioner 
Performance 
and Patient 
Outcomes 

1950-
2004 

Single REM 

100 studies were included. CDSS 
improved practitioner performance in 
62 (64%) of the 97 studies assessing 

this outcome, including 4 (40%) of 10 
diagnostic systems, 16 (76%) of 21 
reminder systems, 23 (62%) of 37 

disease management systems, and 19 
(66%) of 29 drug-dosing or 

prescribing systems. Fifty-two trials 
assessed 1 or more patient outcomes, 

of which 7 trials (13%) reported 
improvements. Improved practitioner 

performance was associated with 
CDSSs that automatically prompted 
users compared with requiring users 

to activate the system (success in 
73% of trials vs 47%; P=.02) and 
studies in which the authors also 

developed the CDSS software 
compared with studies in which the 

authors were not the developers 
(74% success vs 28%, P=.001). 

Many CDSSs 
improve practitioner 

performance. To 
date, the effects on 
patient outcomes 

remain 
understudied and, 

when studied, 
inconsistent 



Study 
Quality 
Score 
(0-11) 
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Guideline 

EPOC 
Interv-
entions 
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Authors Main 
Conclusions Setting Participants Intervention Outcomes Period 

Giguere 
2012274 

10 

Effectiveness 
of printed 

educational 
materials on 
professional 
practice and 
health care 
outcomes 

Primary 
and 

Secondary 
Care 

Any 
healthcare 

professionals 
provided with 

printed 
educational 

materials 

Printed 
educational 
materials for 
clinical care, 

including 
guidelines 

Objective 
measures of 
professional 
performance 

or patient 
health 

outcomes 

1950-
2007 

Single DEM 

45 studies included (14 RCTs, 31 ITS). 
Based on 7 RCTs (54 outcomes), 

median risk difference in categorical 
practice outcomes was 0.02 (range 0-
0.11) in favour of printed educational 

materials. Based on 3 RCTs (8 
outcomes), the median improvement 

in mean difference for practice 
outcomes was 0.13 (range -0.16 to 

0.36) in favour of printed educational 
materials. Only 2 RCTs and 2 ITS 

studies reported patient outcomes. 
Reanalysis of 54 outcomes from 25 

ITS studies showed significant 
improvement in 27 patient outcome,  

Compared to no 
intervention, printed 

educational 
materials may have 
a beneficial effect 

on professional 
practice outcomes. 
There is insufficient 

information on 
patient outcomes. 
The best approach 

for printed materials 
is unclear, as is their 

effectiveness 
compared to other 

interventions. 

Gilbody 
2003202 

5 

Effectiveness 
of 

organisationa
l and 

educational 
interventions 

to improve 
the 

management 
of depression 

in primary 
care 

Primary 
Care 

Primary care 
physicians 
and their 
patients 

Professional 
or 

organisationa
l 

interventions 
to improve 

management 
of depression 

Outcomes 
relating to 

the 
management 
of depression 

1950-
2003 

Multiple 
DEM, 
REM, 

LOL, EOV 

36 included studies (29 RCT and non-
RCTs, 5 CBA and 2 ITS). 21 studies had 

a positive outcome, with effective 
strategies including complex 

interventions incorporating clinician 
education, an enhanced nursing role 

and greater integration between 
primary and secondary care. Simple 

guideline implementation and 
educational strategies were generally 

ineffective. 

There is potential to 
improve the 

management of 
depression in 
primary care. 

Commonly used 
guideline and 
educational 

strategies are 
generally ineffective. 



Study 
Quality 
Score 
(0-11) 

Focus 
Inclusion Criteria Single/ 
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Guideline 

EPOC 
Interv-
entions 
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Authors Main 
Conclusions Setting Participants Intervention Outcomes Period 

Goodwin 
2011196 

7 

Implementati
on of falls 

prevention 
strategies 

Primary 
Care 

Community 
dwelling 

older people 

Implementati
on strategy 

for fall 
prevention 

Measures of 
successful 

implementati
on including 
behaviour 

change, 
attitudes, 

uptake 

1980-
2010 

Single EM 

15 included studies (1 controlled trial, 
3 cross-sectional, 4 cohort studies, 5 
surveys, 1 process evaluation and 1 

case series). Implementation 
methods included training (6 studies - 

generally positive results with 
improvements in outcomes), practice 

management changes (3 studies - 
mixed but generally positive results), 
peer/volunteer delivered programs (3 

studies - positive results) and 
community awareness programs (3 

studies - positive results).  

There is evidence to 
support active 

training and support 
of healthcare 

professionals to 
implement falls 
prevention into 
clinical practice. 

Evidence is mixed, 
as is the use of 

community 
awareness programs 
and peer delivered 

prevention 
programs 

Grimshaw 
2004275 

10 

Effectiveness 
of guideline 

development, 
dissemination 

and 
implementati
on strategies 
to improve 

professional 
practice 

Primary 
and 

Secondary 
Care 

Medically 
qualified 

healthcare 
professionals 

Guideline 
implementati
on strategies 

Objective 
measures of 

provider 
behaviour 

and/or 
patient 

outcome 

1966-
1998 

Guideline 

DEM, 
EM, LCP, 
EOV, LOL, 
PMI, AF, 

REM, 
MAR, 
MM 

235 studies (309 comparisons) 
included (110 cRCTs, 29 RCTs, 17 

CCTs, 40 CBAs and 39 ITS). Majority of 
studies (86.6%) observed 

improvements in care, although this 
was variable both across and within 
studies.  73% evaluated multifaceted 

interventions (including 13 cRCTs, 
median improvement in performance  

6%). Commonly evaluated single 
interventions were reminders (38 

comparisons, median improvement 
14.1% in 14 cRCTs), dissemination of 

educational materials (18 
comparisons, median improvement 
8.1% in 4 cRCTs), audit and feedback 

(12 comparisons, median 
improvement 7% in 5 cRCTs). No 
relationship between number of 

components and effects of 
multifaceted interventions. 

Imperfect evidence 
base to support 
decision about 
which guideline 

dissemination and 
implementation 

strategies are likely 
to be effective 
under different 
circumstances. 



Study 
Quality 
Score 
(0-11) 

Focus 
Inclusion Criteria Single/ 

Multiple/ 
Guideline 

EPOC 
Interv-
entions 

Main Results 
Authors Main 
Conclusions Setting Participants Intervention Outcomes Period 

Gross 
2001276 

1 

Effectiveness 
of 

implementati
on strategies 
for practice 

guidelines for 
appropriate 

use of 
antimicrobial 

agents 

Primary 
and 

Secondary 
Care 

Medical 
practitioners 

and their 
patients 

Implementati
on of clinical 

guideline 

Measures of 
appropriate 

use of 
antibiotics 

1966-
2000 

Guideline 

EM, EOV, 
AF, REM, 

DEM, 
LOL, MAR 

40 included studies. Multifaceted 
implementation methods (23 studies) 

were most successful, though this 
made it difficult to determine the 

components critical to success. 
Individual methods more likely to be 

useful were academic detailing, 
feedback from other professionals 
(nurses, pharmacists, physicians), 

local adaptation of guidelines, small-
group interactive sessions and 

computer assisted care. 

Effective tools to 
implement change 

exist, and these 
should be used to 

improve practice in 
this area. 

Multifaceted 
strategies are most 

successful, but on an 
individual basis 

academic detailing, 
feedback and local 
adaptation are also 

useful. 

Hakkennes 
2008180 

8 

Effects of 
introduction 

of clinical 
guidelines 

and 
effectiveness 
of guideline 

dissemination 
and 

implementati
on strategies 

Primary 
and 

Secondary 
Care 

Allied health 
professionals 

Guidelines 
and 

associated 
implementati

on and 
dissemination 

strategies 

Objective 
measures of 

change in 
provider 

behaviour or 
patient 

outcomes 

1966-
2006 

Guideline 

DEM, 
EM, REM, 
EOV, LOL, 

AF 

14 studies (27 papers) included, of 
variable methodological quality. 10 

focussed on educational 
interventions. 6 studies used single 
interventions, 7 used multifaceted 
approaches and 1 used both. Most 

studies reported small effects in 
favour of the intervention group for 

process and patient outcomes. 
Multifaceted interventions were no 

more effective than single strategies. 

No current evidence 
to support a set 

guideline 
implementation 

strategy for allied 
health professionals. 

Important to 
identify specific 

barriers to change 
using theoretical 
frameworks and 

then develop 
appropriate 
strategies. 

Heselmans 
2009184 

8 

Effectiveness 
of electronic 

guideline 
based 

implementati
on systems in 
ambulatory 

care 

Primary 
Care 

Physicians 

Use of 
computer 

based 
guideline 

implementati
on systems 

Objective 
measures of 

health 
professional 
practice or 

patient 
outcomes 

1990-
2008 

Guideline 
DEM, 
REM 

27 studies included. None of the 
studies demonstrated improvements 

in 50% or more of their clinical 
outcome variables. Only 7 of the 17 
studies reporting process outcomes 

showed improvements in the 
intervention group. 

There is little 
evidence at the 
moment for the 
effectiveness of 

electronic 
multidimensional 

guidelines. 
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Quality 
Score 
(0-11) 
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entions 
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Authors Main 
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Ivers 
2012205 

10 

Effectiveness 
of audit and 
feedback on 
the practice 

of health 
professionals 
and patient 
outcomes 

Primary 
and 

Secondary 
Care 

Healthcare 
professionals 
responsible 
for patient 

care 

Audit and 
provision of 
feedback to 
healthcare 

professionals 
compared to 

usual care 

Objective 
measures of 

health 
professional 
practice or 

patient 
outcomes 

1950-
2011 

Single 

AF, EM, 
EOV, 
REM, 
DEM, 

LOL, LCP 

140 studies included (108 
comparisons, 70 studies). For 

professional practice outcomes (82 
comparisons, 49 studies) weighted 

median adjusted RD  was a 4.3% (IQR 
0.5-16%) increase in compliance with 

desired practice. For continuous 
outcomes (26 comparisons, 21 

studies), weighted median change 
was 1.3% (IQR 1.3-28.9%). For patient 
outcomes, weighted median RD was -
0.4% (IQR -1.3-1.6, 12 comparisons, 6 
studies) for dichotomous outcomes, 

with weighted median change of 17% 
(IQR 1.5-1.7) for continuous 

outcomes (8 comparisons, 5 studies). 
Meta-regression showed that 

feedback may be more effective 
where baseline performance is low. 

Audit and feedback 
generally leads to 

small but potentially 
important 

improvements in 
professional 

practice. 
Effectiveness seems 

to depend on the 
baseline 

performance and 
how the feedback is 

provided. 

Kahn 
2013277 

11 

Interventions 
for 

implementati
on of 

thromboprop
hylaxis in 

hospitalized  
patients 

Secondary 
care 

Any qualified 
health 

professional 

Interventions 
to increase 

implementati
on of VTE 

prophylaxis 

Use of 
/adherence 

to 
prophylaxis 

1946-
2010 

Multiple 
REM, EM, 
AF, DEM, 

EOV 

55 studies included with 54 included 
in analysis (8 RCT and 46 NRS). Alerts 

(reminders or stickers) were 
associated with a RD of 13% increase 

in prophylaxis (RCTs) and for NRS 
increases of 8-19% were seen, with 

education and alerts associated with 
significant improvements, and 

multifaceted interventions associated 
with significant benefits (multifaceted 
interventions had the largest pooled 

effect). 

Significant benefits 
from alerts and 

multifaceted 
interventions. 
Multifaceted 

interventions with 
an alert component 

may be the most 
effective. 
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Kastner 
2008278 

7 

Effectiveness 
of tools that 

support 
clinical 

decision 
making in 

osteoporosis 
disease 

management 

Primary 
and 

secondary 
care 

Providers and 
patients in 
primary or 
secondary 

care 

Computerize
d Clinical 
Decision 
Support 
Systems 

Measures of 
patient 

outcomes 
and process 

of care 

1966-
2006 

Single REM, EM 

13 RCTs met the inclusion criteria. 
Study quality was generally poor. 

Meta-analysis was not done because 
of methodological and clinical 
heterogeneity; 77% of studies 

included a reminder or education as a 
component of their intervention. 
Three studies of reminders plus 

education targeted to physicians and 
patients showed increased BMD 

testing (RR range 1.43 to 8.67) and 
osteoporosis medication use (RR 
range 1.60 to 8.67). A physician 

reminder plus a patient risk 
assessment strategy found reduced 
fractures [RR 0.58, 95% confidence 

interval (CI) 0.37 to 0.90] and 
increased osteoporosis therapy (RR 

2.44, CI 1.43 to 4.17). 

Multi-component 
tools that are 
targeted to 

physicians and 
patients may be 

effective for 
supporting clinical 
decision making in 

osteoporosis disease 
management. 
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Quality 
Score 
(0-11) 
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entions 
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Authors Main 
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Loganatha
n 2011279 

8 

Effects of 
interventions 
to optimise 

prescribing in 
care homes 

Primary 
care 

Providers and 
patients in 

primary care 

Interventions 
to optimise 
prescribing  

Appropriate 
prescribing 

1990-
2010 

Multiple 
REM, EM, 

EOV 

16 studies that met the inclusion 
criteria. Four intervention strategies 

were identified: staff education, 
multi-disciplinary team (MDT) 

meetings, pharmacist medication 
reviews and computerised clinical 

decision support systems (CDSSs). Six 
of the eight studies using complex 

educational programmes focussing on 
improving patients’ behavioural 
management demonstrated an 

improvement in prescribing. Mixed 
results were found for pharmacist 

interventions. CDSSs were evaluated 
in two studies, with one showing a 

significant improvement in 
appropriate drug orders. Two of three 

studies examining MDT meetings 
found an overall improvement in 
appropriate prescribing. A meta-

analysis could not be performed due 
to heterogeneity in the outcome 

measures. 

Results are mixed 
and there is no one 

interventional 
strategy that has 

proved to be 
effective. Education 
including academic 
detailing seems to 

show most promise. 
A multi-faceted 
approach and 
clearer policy 

guidelines are likely 
to be required to 

improve prescribing 
for these vulnerable 

patients. 

Mandelbla
tt 1995280 

4 

Effectiveness 
of 

interventions 
to improve 
physician 

screening for 
breast cancer 

Primary 
and 

Secondary 
Care 

Physicians 

Interventions 
to improve 
physician 

behaviours 
regarding 

breast cancer 
screening 

Measures of 
breast cancer 

screening 

1980-
1993 

Multiple 
EM, REM, 

AF 

20 studies included. Interventions 
included physician reminders, audit 

and feedback, office systems and 
physician education. Most trials used 

2 or more interventions, 65% used 
physician reminders. 11 of 16 trials 
using reminders showed significant 

benefits (effects size ranging in 
improvements of 6-28%). Audit and 

feedback was effective in all 4 studies 
using it (effect size ranging from 19-

23% improvement). Physician 
education and office based systems 
had variable effects but were largely 

ineffective. 

Physician-based 
interventions can be 

effective in 
increasing screening 

use. Interventions 
should emphasize 

community practices 
and practices for 

caring for 
underserved and 

older populations. 
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entions 
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McGowan 
2009281 

10 

Effectiveness 
of 

interventions  
providing 
electronic 

health 
information 

to healthcare 
providers to 

improve 
practice and 
patient care 

Primary 
and 

Secondary 
Care 

Health 
professionals 

Provision of 
electronically 

retrievable 
information 

Objective 
measures of 
professional 
behaviour or 

patient 
outcome 

1966-
2008 

Multiple 
MAR, 
DEM 

2 included studies, with neither 
finding any changes in professional 
behaviour following an intervention 
that facilitated electronic retrieval of 
health information. Neither assessed 

patient outcomes or costs 

Overall there was 
insufficient evidence 
to support or refute 
the use of electronic 

retrieval of 
healthcare 

information by 
healthcare 

providers to 
improve practice 
and patient care. 

Medves 
2010181 

5 

Effectiveness 
of practice 
guideline 

dissemination 
and 

implementati
on strategies 

for 
healthcare 

teams 

Primary 
and 

Secondary 
Care 

Primary and 
secondary 
healthcare 

providers and 
their patients 

Guideline 
implementati
on strategy 

Objective 
measures of 

process, 
patient or 
economic 
outcomes 

1994-
2007 

Guideline 

DEM, 
EM, LCP, 
EOV, LOL, 
PMI, AF, 

REM, 
MAR, 
MM 

88 included studies. 10 different 
dissemination and implementation 
strategies identified. Proportions of 

studies with significant positive 
findings were 72.3% for distribution 

of educational materials (59 studies), 
74.2% for educational meetings (62 
studies), 64.7% for local consensus 
processes (34 studies), 66.6% for 

educational outreach (12 studies), 
81.3% for local opinion leaders (16 

studies), 64.3% for patient mediated 
(14 studies), 82.2% for audit and 
feedback (45 studies), 85.2% for 

reminders (27 studies) and 77.7% for 
marketing (18 studies).  Overall 72.7% 

of studies had significantly positive 
findings. More complex healthcare 
seemed to require more complex, 

multifaceted interventions 

Team based care 
using practice 

guidelines locally 
adapted can 

positively affect 
patient and provider 

outcomes. 



Study 
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Score 
(0-11) 
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Multiple/ 
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Authors Main 
Conclusions Setting Participants Intervention Outcomes Period 

O'Brien 
2007282 

10 

Effectiveness 
of 

educational 
outreach 

visits (EOVs) 
on health 

professional 
practice or 

patient 
outcomes 

Primary 
and 

Secondary 
Care 

Health 
professionals 

Educational 
outreach 

visits  

Objective 
measures of 
professional 
performance 

1950-
2007 

Multiple 

REM, 
EOV, EM, 
AF, PMI, 

LCP, MAR 

69 studies included. 28 studies (34 
comparisons) combined, showing 
median adjusted RD in compliance 

with desired practice was 5.6% (IQR 
3-9%). Adjusted RDs were consistent 
for prescribing (median RD 4.8%, IQR 
3-6.5%, 17 comparisons), but varied 
for other professional performance 

(median RD 6%, IQR 3.6-16%, 17 
comparisons). Meta-regression 

limited by the multiple potential 
explanatory factors (8) and showed 

no evidence for the observed 
variation in RDs (31 comparisons). 18 

comparisons had a continuous 
outcome, with a median adjusted 

improvement of 21% (IQR 11-41%). 
Interventions including EOVs were 

slightly superior to audit and 
feedback (8 trials, 12 comparisons). 

EOVs alone or when 
combined with 

other interventions 
have effects on 

prescribing that are 
relatively consistent 

and small, but 
potentially 

important. Their 
effects on other 

professional 
performance types 

are variable, though 
it is not possible 

from this review to 
explain that 

variation. 

Oxman 
1995283 

8 

Effectiveness 
of 

interventions 
to improve 
delivery of 

health 
professional 
performance 

and health 
outcomes 

Primary 
and 

Secondary 
Care 

Health 
professionals 

Interventions 
to improve 

professional 
practice or 

health 
outcomes 

Objective 
assessment 
of provider 

performance 
or health 
outcome 

1970-
1993 

Multiple 

DEM, 
EM, LCP, 
EOV, LOL, 
PMI, AF, 

REM, 
MAR, 
MM 

102 included studies. Passive 
dissemination strategies resulted in 
no change in behaviour or outcome. 
Multifaceted, complex interventions 

had variable results ranging from 
ineffective to highly effective, and 

generally moderate overall 

There are no "magic 
bullets" for 

improving the 
quality of health 

care, but there are a 
wide range of 
interventions 

available that, if 
used appropriately, 

could lead to 
important 

improvements in 
professional practice 

and patient 
outcomes. 
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(0-11) 
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Authors Main 
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Perry 
2011284 

8 

Effectiveness 
of 

educational 
interventions 

about 
dementia, 
directed at 

primary care 
providers 

(PCPs) 

Primary 
care 

Primary care 
providers 

Educational 
interventions 

Process of 
care and 
provider 

knowledge 

1950-
2009 

Guideline EM, REM 

6 articles representing five studies 
(four cluster RCTs and one CBA) were 

included. Compliance to the 
interventions varied from 18 to 100%. 

Systematic review of the studies 
showed moderate positive results. 
Five articles reported at least some 
effects of the interventions. A small 

group workshop and a decision 
support system (DSS) increased 
dementia detection rates. An 

interactive 2-h seminar raised GPs’ 
suspicion of dementia. Adherence to 
dementia guidelines only improved 
when an educational intervention 

was combined with the appointment 
of dementia care managers. This 

combined intervention also improved 
patients’ and caregivers’ quality of 

life. Effects on knowledge and 
attitudes were minor 

Active educational 
interventions for 

PCPs improve 
detection of 
dementia. 

Educational 
interventions alone 

do not seem to 
increase guideline 

adherence. To 
effectively change 

professionals’ 
performance, 

education probably 
needs to be 

combined with 
other organizational 

incentives. 

Randell 
2007285 

8 

Effectiveness 
of 

computerized 
decision 
support 
systems 

(CDSSs) on 
nursing 

performance 
and patient 
outcomes 

Secondary 
care 

Nurses and 
their patients 
in secondary 

care 

Computerize
d decision 
support 
systems 

Patient care 
and/or 

practitioner 
performance 

1950-
2006 

Single REM 

Eight studies, three comparing nurses 
using CDSS with nurses not using 

CDSS and five comparing nurses using 
CDSS with other health professionals 

not using CDSS, were included. Risk of 
contamination was a concern in four 

studies. The effect of CDSS on nursing 
performance and patient outcomes 

was inconsistent. 

CDSS may not 
necessarily lead to a 
positive outcome; 
further studies are 
needed. CDSS are 

complex 
interventions and 

should be evaluated 
as such. 

Contamination is a 
significant issue so it 

is important that 
randomization is at 
the practitioner or 

the unit level.  
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Score 
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Robertson 
2010286 

8 

Effectiveness 
of CDSSs 
targeting 

pharmacists 
on physician 
prescribing, 
clinical and 

patient 
outcomes 

Primary 
and 

secondary 
care 

Providers and 
patients in 
primary or 
secondary 

care 

Computerize
d Clinical 
Decision 
Support 
Systems 

Practitioner 
Prescribing 

Performance 
and Patient 
Outcomes 

1990-
2009 

Single REM 

21 studies were included (11 
addressing safety and 10 addressing 

QUM issues). CDSSs addressing safety 
issues were more effective than 

CDSSs focusing on QUM (10/11 vs 
4/10 studies reporting significant 

improvements in favour of CDSSs on 
≥50% of all outcomes reported; P = 
0.01). More studies demonstrated 

CDSS benefits on prescribing 
outcomes than clinical outcomes 
(10/10 vs 0/3 studies; P = 0.002). 

There were too few studies to assess 
the impact of system- versus user-

initiated CDSS, the influence of 
setting or multi-faceted interventions 

on CDSS effectiveness. 

Use of CDSSs to 
improve safety led 

to greater 
improvements than 
those for quality use 
of medicines (QUM). 
It was not possible 
to draw any other 
conclusions about 
their effectiveness. 

Safdar 
2008287 

7 

Effectiveness 
of 

educational 
strategies of 
healthcare 

providers for 
reducing 

health care 
associated 
infection 

(HCAI) 

Secondary 
Care 

Healthcare 
professionals 

Educational 
interventions 
targeted at 
healthcare 
personnel 

Incidence of 
HCAI 

1966-
2006 

Multiple 
DEM, 
EM, 

MAR, AF 

26 studies included, using a number 
of different educational programmes, 

including feedback on audits or 
current practices, practical 

demonstrations, courses, self-study 
modules, posters, lectures and web 

based training. 21 of the studies 
showed significant reductions in HCAI 

rates after intervention (risk 
reduction ranging from 0-0.79). 

The implementation 
of educational 

interventions may 
reduce HCAI 

considerably. Cluster 
RCTs are needed to 

determine the 
independent effect 

of education on 
reducing HCAI and 
associated costs. 



Study 
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entions 
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Schedlbau
er 2009288 

8 

Effectiveness 
of CDSSs on  
prescribing 
behaviour 

Primary 
and 

secondary 
care 

Providers and 
patients in 
primary or 
secondary 

care 

Computerize
d Clinical 
Decision 
Support 
Systems 

Practitioner 
Prescribing 

Performance 
and Patient 
Outcomes 

1950-
2007 

Single REM 

20 studies were included which used 
27 types of alerts and prompts. Of 

these 27, 23 achieved improved 
prescribing behaviour and/or reduced 

medication errors. In many of the 
studies, the changes noted were 

clinically relevant. Positive effects 
were noted for a wide range of alerts 
and prompts. Three of the alert types 

with lacking benefit showed 
weaknesses in their methodology or 
design. The impact appeared to vary 

based on the type of decision 
support. Some of these alerts (n=5) 

reported a positive impact on clinical 
and health service management 

outcomes. 

Most empiric studies 
evaluating the 

effects of CDSSs on 
prescribing 

behaviour show 
positive, and often 
substantial, effects. 
Additional studies 
should be done to 

determine the 
design features that 

are most strongly 
associated with 

improved outcomes 

Shea 
1996289 

7 

Effectiveness 
of computer 

based 
reminder 

systems on 
preventive 

care 

Primary 
Care 

Ambulatory 
care 

physicians 
and their 
patients 

Computer 
based 

reminder 
systems 

Objective 
measures of 

improvement
s in 

preventive 
practice 

1966-
1995 

Single REM 

16 studies in included. 4 of 6 
preventative practices assessed were 
improved by computer reminders, as 
were all practices combined (OR 1.77, 
95%CI 1.38-2.27). Manual reminders 
also improved 4 of the practices and 
all practices combined (OR 1.57, 95% 

CI 1.20-2.06).  A combination of 
computerised and manual reminders 
increased all 6 practices assessed (OR 
2.23, 95%CI 1.67-2.98). No significant 

difference between computerised 
and manual reminders. 

Manual and 
computer reminders 
can both separately 
increase the use of 

preventive practices, 
and in combination 

have a greater effect 
than either alone. 
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(0-11) 
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Authors Main 
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Shiffman 
1999290 

7 

Effectiveness 
of computer 

based 
guideline 

implementati
on 

Primary 
and 

Secondary 
Care 

Primary and 
secondary 

care 
physicians 
and their 
patients 

Computer 
based 

guideline 
implementati

on 

Objective 
measure of 

effectiveness 
in a practice 

setting 

1992-
1998 

Guideline 
DEM, 
REM 

25 studies included. Guideline 
adherence improved in 14 of 18 
studies where it was measured 

Documentation improved in 4 of 4 
studies. 

To evaluate the 
effect of information 
management on the 

effectiveness of 
computer-based 

guideline 
implementation, 

more of the 
confounding 

variables need to be 
controlled. In this 
review, different 

types of guidelines, 
settings, and 

systems make 
conclusions difficult. 

Shojania 
2009291 

10 

Effectiveness 
of point-of-

care 
computer 

reminders on 
physician 
behaviour 

Primary 
and 

Secondary 
Care 

Physicians or 
physician 
trainees 

Point of care 
computer 
reminders 

Objective 
measures of 
the process 
of care and 

clinical 
outcomes 

1950-
2008 

Single REM 

28 studies (32 comparisons) included. 
Computer reminders improved 

process adherence by a median of 
4.2% (IQR 0.8-18.8%) across all 

reported process outcomes. In 8 
comparisons reporting clinical 
outcomes there was a median 

improvement of 2.5% (IQR 1.3-4.2%), 
with blood pressure being the most 

commonly reported endpoint. 

POC computer 
reminders generally 

achieve small to 
modest 

improvements in 
provider behaviour. 
No specific features 
of the interventions 

were associated 
with effect 

magnitude. Further 
work is needed to 

determine the 
factors associated 

with larger 
improvements 
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Quality 
Score 
(0-11) 
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Siddiqui 
2011292 

9 

Effectiveness 
of  physician 
reminders  in 
faecal occult 
blood (FOB) 
testing for 
colorectal 

cancer 
screening 

Primary 
care 

Physicians in 
primary care 

Reminders 
for FOB 
testing 

FOB testing 
1975-
2010 

Single REM 

Five studies (25287 patients) were 
included. There were 12641 patients 
in the Reminder and 12646 in the No-

reminder group. All 5 studies 
obtained a higher percentage uptake 

when physician reminders were 
given, though this was only 

significantly higher in 2 of the studies. 
There was significant heterogeneity 

among trials (I2=95%). The combined 
increase in FOB test uptake was not 

statistically significant (random 
effects model: risk difference 6.6%, 

95% CI: 2 – 14.7%; P=0.112) 

Reminding 
physicians about 

those patients due 
for FOB testing may 

not improve the 
effectiveness of a 
colorectal cancer 

screening 
programme.  

Steinman 
2006293 

7 

Effectiveness 
of 

interventions 
to improve 

the 
prescribing of 
recommende
d antibiotics 

for acute 
outpatient 
infections 

Outpatients 
Outpatient 
prescribers 

Interventions 
aimed at 

improving 
prescribing 

Appropriate 
antibiotic 

prescribing 

1950-
2004 

Multiple 
EM, 

DEM, AF, 
EOV 

26 studies reporting 33 trials were 
included. Most interventions used 
education alone or in combination 

with audit and feedback. Among the 
22 comparisons amenable to 

quantitative analysis, recommended 
antibiotic prescribing improved by a 
median of 10.6% (interquartile range  

IQR  3.4–18.2%). Education alone 
reported larger effects than 

combinations of education with audit 
and feedback (median effect size 

13.9%  IQR 8.6–21.6%  vs. 3.4% IQR 
1.8–9.7% , P=0.03). This result was 
confounded by trial sample size, as 
trials having a smaller number of 

participating clinicians reported larger 
effects and were more likely to use 

clinician education alone. Active 
forms of education, sustained 

interventions, and other features 
traditionally associated with success 
were not associated with effect size. 

Multifaceted 
interventions using 
audit and feedback 
were less effective 
than interventions 

using education 
alone. Although 

confounding may 
partially account for 

this finding, our 
results suggest that 

enhancing the 
intensity of a 

focused intervention 
may be preferable 
to a less intense, 
multidimensional 

approach. 
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Tan 
2005294 

11 

Effectiveness 
of CDSSs on 

improving the 
mortality and 
morbidity of 

newborn 
infants and 

the 
performance 
of physicians 
treating them 

Neonatal 
care 

Physicians 
and infants in 
neonatal care 

CDSS 

Infant 
mortality and 
morbidity and 

physician 
performance 

1966-
2007 

Single REM 

3 studies were included. Two looked 
at computer-aided prescribing. The 

first focussed on parenteral nutrition 
ordering. No significant effects on 

short-term outcomes were found and 
longer term outcomes were not 

studied. The second investigated the 
effects of a database program in 
aiding the calculation of neonatal 

drug dosages. Time taken for 
calculation was significantly reduced 
and there was a significant reduction 
in the number of calculation errors. 

The other study looked at the effects 
of computerised cot side 

physiological trend monitoring and 
display. There were no significant 

effects on mortality, volume of colloid 
infused, frequency of blood gases 

sampling or severe intraventricular 
haemorrhage. 

There are very 
limited data from 

randomised trials on 
which to assess the 
effects of CDSSs in 

neonatal care. 
Further evaluation 

of CDSS using 
randomised 

controlled trials is 
warranted. 

Thomas 
1999191 

10 

Effectiveness 
of guidelines 

for 
professions 

allied to 
medicine  

Primary 
and 

Secondary 
Care 

Allied health 
professionals 

Introduction 
of a clinical 
guideline to 
change AHP 
behaviour 

Objective 
measures of 
the process 
or outcome 

of care 
provided by 

AHPs. 

1975-
1996 

Guideline 
DEM, 

EM, EOV, 
REM, LCP 

18 included studies. 9 studies 
compared guidelines vs none, and of 

these 3 of 5 showed significant 
improvements in the process of care, 

6 of 8 found improvements in 
outcomes of care. 3 studies 

compared 2 guideline 
implementation strategies with mixed 

results. 6 studies compared nurses 
operating in accordance with a 

guideline with standard (physician) 
care, with no difference between 
groups seen for process or patient 

outcomes. 

There is some 
evidence that 

guideline-driven 
care is effective in 

changing the 
process and 

outcome of care 
provided by 

professions allied to 
medicine. However, 
caution is needed in 
generalising findings 
to other professions 

and settings 
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Tinmouth 
2005295 

5 

Effectiveness 
of 

behavioural 
interventions 

to reduce 
blood 

product 
utilisation. 

Secondary 
Care 

Hospital 
patients and 

clinicians 

Intervention 
to change 

transfusion 
practice and 

the behaviour 
of clinicians 

Number of 
units 

transfused or 
number of 

patients 
receiving 

transfusion 

1966-
2003 

Multiple 
REM, AF, 

EM 

19 studies included, using both single 
(guidelines, audits, reminders) and 

multifaceted interventions. 18 studies 
demonstrated a relative reduction in 
the number of units given (9-77%) or 

proportion of patients receiving 
transfusion (17-79%). No particular 

intervention or combination of 
interventions seemed more effective 

than another.  

Behavioural 
interventions, 

including simple 
interventions, 
appear to be 

effective in changing 
physician 

transfusion practices 
and reducing blood 
utilization. Clinical 

trials are still needed 
to determine the 

relative 
effectiveness of 

different 
interventions to 

change practices. 

Wensing 
1998296 

7 

Effectiveness 
of 

interventions 
to implement 
guidelines or 

innovations in 
general 
practice 

Primary 
Care 

Primary care 
physicians 

Intervention 
to improve 

professional 
behaviour 

Objective 
measures of 

provider 
behaviour 

1980-
1994 

Guideline 
DEM, AF, 
REM, EM, 

PMI 

143 studies included, but only 61 
'best evidence’ (RCTs and CBAs) 
studies selected for analysis. For 

single interventions, 8 of 17 showed 
information transfer (IT) to be 

effective, 14 of 15 found in favour of 
information linked to performance 

(ILP), 3 of 5 showed learning through 
social influence (LTSI) to be effective 

and all 3 studies looking at 
management support MS showed 

significant improvements. For 
multifaceted interventions, 8 of 20 

showed improvements for IT with ILP, 
7 of 8 for IT with LTSI, 6 of 7 for IT 

with M, 3 of 3 for ILP with LTSI. 5 of 6 
studies using 3 or more interventions 

showed significant improvements 

Strategies using 
multifaceted 

interventions are 
more expensive but 
also more effective.  
All interventions had 

variable 
effectiveness. The 

combination of 
information transfer 

and LTSI or 
management 

support showed 
superior levels of 

improvement, as did 
reminders or 

feedback. 
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entions 

Main Results 
Authors Main 
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Worrall 
1997297 

6 

Effectiveness 
of clinical 
practice 

guidelines on 
patient 

outcomes in 
primary care 

Primary 
Care 

Primary care 
physicians 

Guideline 
dissemination 

and/or 
implementati
on strategies 

Objective 
measures of 

patient 
outcomes 

1980-
1995 

Multiple 
DEM, 

EM, AF, 
REM 

13 studies included (7 looked at 
hypertension, 2 at asthma, 6 at 

smoking). Only 5 of 13 (38%) showed 
statistically significant benefits. 6 

studies used computer or automated 
reminders while the others used 

small workshops or education 
sessions. 

There is little 
evidence that 

guidelines improve 
patient outcomes in 

primary medical 
care, but most 

studies published to 
date have used 

older guidelines and 
methods, which may 

have been 
insensitive to small 

changes in 
outcomes. Research 

is needed to 
determine if newer 

approaches are 
better 

Wutoh 
2004195 

5 

Effectiveness 
of internet-

based 
continuing 

medical 
education 

(CME) 
interventions 
on physician 
performance 

and health 
care 

outcomes 

Primary or 
secondary 

care 

Practicing 
health care 

professionals 
or health 

professionals 
in training 

Internet 
based 

education 

Physician 
performance 

and health 
care 

outcomes 

1966-
2004 

Single DEM 

16 studies were included. Six studies 
generated positive changes in 

participant knowledge over 
traditional formats; three studies 

showed a positive change 
in practices. The remainder of the 
studies showed no difference in 

knowledge levels between Internet-
based interventions and traditional 

formats for CME. 

Internet-based CME 
programs are as 

effective at 
improving 

knowledge as 
traditional formats 
of CME. It is unclear 

whether these 
positive changes in 

knowledge are 
translated into 

changes in practice 
Additional studies 

need to be 
performed to assess 
how long these new 
learned behaviours 
are be sustained. 







Study 

1. Was an 
'a priori' 
design 

provided? 

2. Was there 
duplicate 

study 
selection and 

data 
extraction? 

3. Was a 
comprehensive 

literature 
search 

performed? 

4. Was the 
status of 

publication 
(i.e. grey 

literature) 
used as an 
inclusion 
criterion? 

5. Was a list 
of studies 

(included and 
excluded) 
provided? 

6. Were the 
characteristics 

of the 
included 
studies 

provided? 

7. Was the 
scientific 

quality of the 
included 
studies 

assessed and 
documented? 

8. Was the 
scientific 

quality of the 
included 

studies used 
appropriately 

in 
formulating 
conclusions? 

9. Were the 
methods 
used to 

combine the 
findings of 

studies 
appropriate? 

10. Was the 
likelihood of 
publication 

bias 
assessed? 

11. Was the 
conflict of 
interest 
stated? 

Total 

Anderson 1996248 Yes Unclear Unclear Unclear No No Unclear Yes Yes No No 3 

Arditi 2012249 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11 

Austin 1994250 Yes Unclear No No No Yes No No Yes No No 3 

Baker 2010251 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11 

Balas 1996252 Yes Yes No Yes No No Yes Yes Yes No No 6 

Balas 2000253 Yes Yes Yes Yes No Yes Yes Yes Yes No No 8 

Bauer 2002254 Yes No No No No Yes No Not Applicable Yes No No 3 

Beilby 1997255 Yes Unclear Yes Yes No Yes No No Yes No No 5 

Blackwood 2014193 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11 

Boren 2009256 Yes Unclear Yes No No Yes No No Yes No No 4 

Brennan 2013188 Yes Yes Yes No No Yes Yes No Yes No Yes 7 

Bright 2012257 Yes Yes Yes Unclear No Yes Yes Yes Yes No Yes 8 

Brody 2013198 Yes No Yes No No Yes No No Yes No No 4 

Bryan 2008258 Yes Yes Yes Unclear No Yes Yes Yes Yes No Yes 8 

Buntinx 1993259 Yes Unclear Unclear Unclear No Yes No Unclear Yes No No 3 

Chaillet 2006182 Yes Yes Yes No No Yes Yes Yes Yes No No 7 

Chhina 2013200 Yes Yes Yes No No Yes Yes Yes Yes No No 7 

Clarke 2010194 Yes Yes Yes Yes No Yes Yes No Yes No Yes 8 

Damiani 2010260 Yes Yes Yes Yes No Yes Yes Yes Yes No Yes 9 

Davey 2013261 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11 

Davis 1995187 Yes Yes Yes Yes No No Yes Yes Yes No Yes 8 



Study 

1. Was an 
'a priori' 
design 

provided? 

2. Was there 
duplicate 

study 
selection and 

data 
extraction? 

3. Was a 
comprehensive 

literature 
search 

performed? 

4. Was the 
status of 

publication 
(i.e. grey 

literature) 
used as an 
inclusion 
criterion? 

5. Was a list 
of studies 

(included and 
excluded) 
provided? 

6. Were the 
characteristics 

of the 
included 
studies 

provided? 

7. Was the 
scientific 

quality of the 
included 
studies 

assessed and 
documented? 

8. Was the 
scientific 

quality of the 
included 

studies used 
appropriately 

in 
formulating 
conclusions? 

9. Were the 
methods 
used to 

combine the 
findings of 

studies 
appropriate? 

10. Was the 
likelihood of 
publication 

bias 
assessed? 

11. Was the 
conflict of 
interest 
stated? 

Total 

Delpierre 2004262 Yes Unclear Yes No No Yes No No Yes No No 4 

Dexheimer 2008263 Yes Yes Yes Yes No Yes Yes Yes Yes No No 8 

Dexheimer 2014264 Yes Yes Yes Yes No Yes Yes No Yes No Yes 8 

EHC 1994185 Yes Unclear Yes No No Yes No Unclear Yes No Yes 5 

Figueras 2001265 Yes No Yes No No Yes Yes Yes Yes No No 6 

Fleming 2013203 Yes Yes Yes Yes No No Yes Yes Yes No No 7 

Flodgren 2010266 Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes 10 

Flodgren 2011267 Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes 10 

Flodgren 2013268 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11 

Forsetlund 2009 269 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11 

Forsetlund 2011270 Yes Yes Yes No No Yes Yes Yes Yes No Yes 8 

Frampton 2014271 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11 

French 2010272 Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes 10 

Garg 2005273 Yes Yes Yes Yes No Yes Yes No Yes No No 7 

Giguere 2012274 Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes 10 

Gilbody 2003202 Yes Yes Yes No No No Yes No Yes No No 5 

Goodwin 2011196 Yes Yes Yes No No Yes Yes Yes Yes No No 7 

Grimshaw 2004275 Yes Yes Yes Yes No Yes Yes Yes Yes Yes Yes 10 

Gross 2001276 Yes Unclear No No No No No No Unclear No No 1 

Hakkennes 2008180 Yes Yes Yes Yes No No Yes Yes Yes No Yes 8 

Heselmans 2009184 Yes Yes Yes No No Yes Yes Yes Yes No Yes 8 



Study 

1. Was an 
'a priori' 
design 

provided? 

2. Was there 
duplicate 

study 
selection and 

data 
extraction? 

3. Was a 
comprehensive 

literature 
search 

performed? 

4. Was the 
status of 

publication 
(i.e. grey 

literature) 
used as an 
inclusion 
criterion? 

5. Was a list 
of studies 

(included and 
excluded) 
provided? 

6. Were the 
characteristics 

of the 
included 
studies 

provided? 

7. Was the 
scientific 

quality of the 
included 
studies 

assessed and 
documented? 

8. Was the 
scientific 

quality of the 
included 

studies used 
appropriately 

in 
formulating 
conclusions? 

9. Were the 
methods 
used to 

combine the 
findings of 

studies 
appropriate? 

10. Was the 
likelihood of 
publication 

bias 
assessed? 

11. Was the 
conflict of 
interest 
stated? 

Total 

Ivers 2012205 No Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 10 

Kahn 2013277 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11 

Kastner 2008278 Yes Yes Yes No No Yes Yes Yes Yes No No 7 

Loganathan 2011279 Yes Yes Yes No No Yes Yes Yes Yes No Yes 8 

Mandelblatt 1995280 Yes Yes No No No Yes No No Yes No No 4 

McGowan 2009281 Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes 10 

Medves 2010181 Yes Yes Yes Yes No No No No Yes No No 5 

O'Brien 2007282 Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes 10 

Oxman 1995283 Yes Yes Yes Yes No Yes Yes No Yes No Yes 8 

Perry 2011284 Yes Yes Yes No No Yes Yes Yes Yes No Yes 8 

Randell 2007285 Yes Yes Yes Yes No Yes Yes Yes Yes No No 8 

Robertson 2010286 Yes Yes Yes No No Yes Yes Yes Yes No Yes 8 

Safdar 2008287 Yes Yes Yes No Yes Yes No No Yes No Yes 7 

Schedlbauer 2009288 Yes Yes Yes No Yes Yes Yes Yes Yes No No 8 

Shea 1996289 Yes Unclear Yes Yes No Yes No No Yes Yes Yes 7 

Shiffman 1999290 Yes Yes Yes No No Yes No Yes Yes No Yes 7 

Shojania 2009291 Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes 10 

Siddiqui 2011292 Yes Yes Yes No Yes Yes Yes Yes Yes No Yes 9 

Steinman 2006293 Yes Yes Yes No No Yes Yes Yes Yes No No 7 

Tan 2005294 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11 

Thomas 1999191 Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes 10 



Study 

1. Was an 
'a priori' 
design 

provided? 

2. Was there 
duplicate 

study 
selection and 

data 
extraction? 

3. Was a 
comprehensive 

literature 
search 

performed? 

4. Was the 
status of 

publication 
(i.e. grey 

literature) 
used as an 
inclusion 
criterion? 

5. Was a list 
of studies 

(included and 
excluded) 
provided? 

6. Were the 
characteristics 

of the 
included 
studies 

provided? 

7. Was the 
scientific 

quality of the 
included 
studies 

assessed and 
documented? 

8. Was the 
scientific 

quality of the 
included 

studies used 
appropriately 

in 
formulating 
conclusions? 

9. Were the 
methods 
used to 

combine the 
findings of 

studies 
appropriate? 

10. Was the 
likelihood of 
publication 

bias 
assessed? 

11. Was the 
conflict of 
interest 
stated? 

Total 

Tinmouth 2005295 Yes Yes Yes No No Yes No No Yes No No 5 

Wensing 1998296 Yes Yes No Yes No Yes Yes Yes Yes No No 7 

Worrall 1997297 Yes Unclear Yes No No Yes Yes Yes Yes No No 6 

Wutoh 2004195 Yes No Yes No No Yes Yes No Yes No No 5 































Focus 
Group 

A : Administrative 
Constraints 

B : Clinical 
Uncertainty 

C : Information Management 
D : Patient 

Expectations 
E : Perceptions of 

Liability 
F : Sense of 

Competence 
G : Standards of 

Practice 

1 

Everyone needs to be 
aware of changes 
Nutrition usually the 
first thing that slips 
Needs to be clear who 
is responsible for what. 
Midwives may need to 
some encouragement 
to engage with new 
practices 
Night staff often busy 
so can may not do 
work needed. 
however, should make 
time given length of 
shift, even after breaks 
Noted increased 
responsibilities of staff 
in room one, especially 
with transitional care. 
Not an onerous thing 
to be adding in to 
workload 
Could make Monday a 
busy day if Sunday 
night work not done 

Whilst it is a 
guideline there 
is a need to 
treat babies as 
individuals 
Would not 
replace 'gut 
feeling' 

Flowcharts should be easily 
available for people to look at in 
the nurseries 
Guidelines need to be constantly 
under review, so you now when 
things aren't working 
Important to have a sheet with 
key points on it and laminate it- 
make it easily accessible ?maybe 
nutrition folder in each room. 
Person in charge could be 
responsible for checking and that 
fluids prescribed appropriately 
Education and information 
important, as are copies of 
guideline to read and disseminate 
Education could be part of 
orientation programme but need 
to capture those on nights 
Nutrition should be discussed on 
ward round each day, with 
documented plan for next 24 
hours. Nurse should be present 
needs to be a system in place for 
monitoring to ensure going up 
appropriately 

 Shouldn't always be 
down to those on nights, 
as long as it is done 
Feeding currently a joint 
decision, though can be 
the case that decisions 
aren't made until medics 
make them 
Nurse coordinators will 
need to make sure it is 
happening 

Lots of junior staff 
with different skills 
and education. 
Not everyone will 
know how to 
measure or want to 
measure 
Guideline a lot to 
take in- will need to 
keep referring to it 

Role in new 
guidelines is to use 
them a lead by 
example 
Need to take 
guideline as 
standard, with 
'exceptions' only 
with good reason 
Not everyone is 
weighing and 
measuring regularly 
and this is a 
potentially huge 
change in practice. 
Need to make it 
routine to do this 
Feeding practices 
for small babies 
also a big change 
and difficult to 
implement 



Focus 
Group 

A : Administrative 
Constraints 

B : Clinical 
Uncertainty 

C : Information Management 
D : Patient 

Expectations 
E : Perceptions of 

Liability 
F : Sense of 

Competence 
G : Standards of 

Practice 

2 

Staff will need to read 
guideline and 
understand it, and 
seek advice if need 
clarification 
Study days good but a 
challenge to capture 
everyone- needs some 
sort of rolling/drop in 
session 
Doing head 
circumferences may be 
a challenge 
Could put screening 
tool in with new sets of 
notes to remind 
people to do it 
Putting copies of 
guideline round unit 
may not mean people 
read them 

Sicker babies 
may be more of 
a challenge 

Good to have structure to 
practice, especially if working by 
yourself. Also good to have 
something where everyone knows 
what happens and less ad hoc 
Will take a lot of inward digesting 
Nice summary at end 
Needs to be available in workplace 
with laminated copies 
Flowcharts important to pick out 
relevant bits, with details in back 
of guideline if people need more 
background 

Guideline may 
reduce variability in 
advice given to 
parents, which can 
be variable and 
frustrating for 
parents 
Parents get 
focussed on 
weights, so 
measuring babies 
more often may 
alleviate this 

People appreciate the a 
lot of work gone into 
guideline from 'our own 
team' 
Important for there to be 
consequences if not 
following guideline with 
reasons given when 
practices not done 
It has to be the norm to 
do measurements 
Need to get midwives to 
sign up to breastfeeding 
support within 6 hours 
Nurses are the one 
making decisions on 
feeding in the middle of 
the night. Some junior 
people may defer 
decisions to Tuesday for 
nutrition round, so 
nurses may need to take 
it upon themselves to 
make a decision and 
guidelines will facilitate 
this 
Unit previously 
introduced new practices 
in transfusion 
successfully- need to 
have someone leading 
the change and pushing 
it forward 

Need for training in 
practical aspects, 
with assurance on 
the quality of 
measurements. Will 
need rolling 
education 
programme 

More in guideline 
about nutrition at 
discharge and 
planning, which is 
new 
Need to make 
change the norm 
and routine, with 
certain things 
happening on 
certain days 
need to show 
people that the 
changes affect 
them, and they 
need to read/follow 
the guideline 







Focus 
Group 

A : Coherence B : Cognitive Participation C : Collective Action D : Reflexive Monitoring 

1 

Recognition that similar to current 
practice but clear differences- formalising 
and providing structure 
Make nutrition more of a priority 
Less ad hoc-nice to have guidelines 
One person can't oversee everything 
anymore 
Something that could be improved on, 
with things being missed at times 
Important to have guidelines especially 
given expansion of unit ad increased staff 
Useful to have guideline for teaching 
purposes, especially as able to justify why 
we do what we do and all coming from 
same point 
Guideline provides basis to start and 
allows new knowledge in nutrition to be 
put into practice 
Will improve continuity of care and 
prevent unnecessary changes in care 
Is going to be a change in practice, 
especially for feeding of smallest babies 
More weighing and measuring 
'Quite different to what we do at the 
moment' (in relation to weighing) 
Not a massive change from what we were 
doing before (overall guideline) 
 

Important bits of guideline easily 
accessible and visual 
Flow charts should be easily accessible 
for everyone to look at 
Need to improve on feeding and 
nutrition, guidelines will help people 
focus 
Desire to have something for everyone to 
work from with continuity and a common 
document 
Belief that guideline will emphasise 
importance of nutrition and improve 
growth and development 
Good for junior people to have a 
guideline and useful for teaching 
Useful to have guidance in front of you. 
Should be with each baby in folder 
Will be some resistance but need to deal 
with it 
Recognition that not all babies will fit 
guideline 
Should be part of induction/orientation 
programmes 
Will give care more structure and less 
uncertainty 
Will allow nurses to have more 
awareness and prompt doctors 
Like the weaning for PN flow chart as this 
is currently ad hoc. 

Need to ensure everyone is aware of 
guidelines and follows them 
Senior staff need to lead by example 
Flow charts with key points useful and 
need to be easy to access 
New staff need to be educated as part of 
induction 
Staff will need to be refreshed on 
measuring and learn to plot and 
document 
New work (measuring) needs to be as 
easy as possible- training and equipment, 
but not a challenge. 
Allocate measuring to same people/shift 
(nights on Sunday) will help it to be done, 
with clear responsibility of people (who 
are trained) 
Needs to be part of study days 
Medical team will need to refer to flow 
charts and guideline 
Everyone needs to be working together 
and discuss nutrition on ward round (by 
all teams). Joint decision making 

Important to make nutrition higher up 
agenda again 
Perceived benefit to staff as will improve 
continuity and consistency of care 
Having a common, written structure for 
care would be good 
Will improve awareness of nurse in 
charge 
Guideline and flow charts will make it 
clear what should be happening and 
potentially raise issues when they occur 
Feeds will start earlier which is good 
System in place for monitoring feed 
increases helpful too. 
Monitoring weight and length beneficial 
too 
Staff keen to see a graph or similar to 
show visual impact of changes- pictorial 
illustration of benefits 



Focus 
Group 

A : Coherence B : Cognitive Participation C : Collective Action D : Reflexive Monitoring 

2 

Good to have something structured, 
where everyone know what happens. 
Formalising it more and less ad hoc 
Guidelines have pulled together lots of 
things that were happening ad hoc, 
making it clear what the expectations are. 
Will help them make decisions. 
Now more about evidence than personal 
experience 
Standardised approach is new and 
important 
Profile of nutrition is now raised 
Not grossly different from previous 
practice but more formalised, less ad hoc. 
Won't come as a big surprise to unit 
More about nutrition at discharge, with 
formalised planning 

Realisation that those who have had 
previously ad hoc behaviour will have to 
follow the guideline 
Appreciate having evidence base to back 
up practice 
Lots of work behind guidelines and has 
come from own team, which means 
people will take it seriously ('brownie 
points') 
People need to read it and ensure they 
understand it. 
Will mean more measuring, which was 
not being done before but should have 
been 
People need to remind each other to 
follow the guideline- feeling this should 
become indoctrined- should be the norm 
to measure the babies 
Need to make the guideline the norm and 
routine. Feeling that this is something 
people should know about and do. 
Need to know the content to be 
consistent. 
Other practice changes have occurred in 
the unit before and succeeded (eg blood 
transfusion policy) 
Need for this practice change to be lead 
by someone, 'pushing it forward'- 
nutrition team 

Working together to follow standardised 
plan 
Hard copies of guideline need to be easily 
accessible, especially flow charts 
Should be part of study days 
Some practice is extension of that already 
done e.g. weighing and measuring 
Need to be a way of following 
up/ensuring things are done 
Quality of measurements should be 
ensuring- training 
Staff to remind each other at start of 
shift- nutrition nurses helpful 
Providing evidence in back of guideline 
reassures those who need it 
Nurses need to incorporate measuring in 
routine practice 

Growth monitoring previously neglected, 
so will be good to improve on it 
Benefit of moving emphasis away from 
weight and calories to growth and 
protein 
May help resolution of lung disease (by 
growing) 
Audits have shown not doing head 
circumferences so need to improve. 
May benefit communication with parents 
as can show them a plan 
Might also improve early expressing of 
milk 
Highlight babies who are failing 
nutritionally and provide plan 
Might mean decisions deferred to 
nutrition ward round 
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Subject A : Role B : Explaining Success 
C : Factors affecting 

implementation 
D : Individual Intentions E : Shared Commitments F : Social Norms 

1 Band 6 

Puts success down to having a 
dedicated team encouraging 
everyone to do things- this 
was the main factor; people 
"really pushing 
it...emphasizing the 
importance of it" 
Felt guidelines were a 
secondary factor (and came 
from the team)   
Normally guidelines not 
disseminated well but having 
people was a big help. 

Having a dedicated team was a 
major help in dissemination- 
people encouraging it and 
making it work. Feels practice 
would slip without continuous 
reinforcement. 
Guidelines quite user friendly, 
especially flow charts which 
are all easy to access at 
cotside. 
"They’re quite easy to use, and 
nice to use" 

Felt motivated to use 
guidelines, especially as they 
seemed so easy to use and 
seemed to make a difference. 

Generally felt unit committed 
to new practices. This in part 
due to a feeling it is making a 
difference to the babies. 
Standardised approach and 
ease of use also helped 
commitment. 

Feels people have more 
expectations about nutrition 
and that Southampton now 
has a reputation for good 
nutrition and outcomes. 

2 Band 6 

Felt success down to specific 
clinical practice changes 
brought in by the guideline. 
Also felt increased growth 
monitoring has meant that the 
benefits are more obvious and 
encouraged use of guideline 

Teaching and support from 
nurse champions been helpful, 
advocates for changes. 
Nutrition team involvement 
key 

Motivated to follow guidelines 
by the nutrition team and 
ward round 

Felt unit committed to 
guidelines, though this has 
increased over time 

Can now see the importance 
of nutrition more than 
previously, with more 
expectations for nutrition. 
Expect nutrition to be started 
earlier. 

3 Band 4 

Puts success down to fact 
there is a guideline so people 
know what they are doing. 
Having the actual guideline 
itself, readily available was 
key. 
Nutrition team also played a 
part, particularly in relation to 
improving consistency. Having 
the same people on the team 
also helped. 

Having a dedicated team made 
a big difference to practice and 
helped people be more 
consistent. 

Motivated to following 
guidelines, mostly due to the 
benefits for the babies. 

Rest of unit seem committed 
to guideline- can't think of any 
negative comments. People 
positive about the changes. 

Didn't feel expectations of 
people changed by guideline. 



Subject A : Role B : Explaining Success 
C : Factors affecting 

implementation 
D : Individual Intentions E : Shared Commitments F : Social Norms 

4 Band 5 

Word of mouth a major factor, 
with people reminding each 
other to use guideline. 
Increased awareness. 

Having actual guidelines in a 
folder that was easily 
accessible was key, especially 
for those working shifts who 
did not interact with nutrition 
team. Flow charts important 
as made it easy to 
use.Nutrition team also a 
major factor, and helped 
reinforce guideline. 

Felt motivated to use guideline 
as was going to help the 
babies, particularly in relation 
to monitoring growth more 
closely. 

Felt mostly there was 
commitment from the unit. 
Also noted that influx of new 
staff who had been told that 
the guideline was the standard 
helped the established 
members of nursing staff to 
use it. 

Felt expectations of staff 
around nutrition changed, 
particularly around measuring 
and screening 

5 Band 6 

Having nutrition team to 
remind people to measure and 
follow guideline. 
Seeing the positive results 
have also made people more 
likely to follow it. 

Fact guideline is very clear 
made it easy to follow. 
The weighing and measuring 
of babies on a Sunday and 
screening on a regular basis 
helped reinforce the practices. 
Nutrition team reminding 
people a key factor too. 

Initially reasonably motivated 
to follow guidelines, but 
became more committed 
when saw improvements in 
the babies growth. 

Unit generally committed and 
open to change. Didn't feel 
massive changes introduce but 
rather more support. 

Nutrition research raised 
expectations. Increased focus 
on nutrition has also changed 
expectations of measuring and 
growth charts 



Subject A : Role B : Explaining Success 
C : Factors affecting 

implementation 
D : Individual Intentions E : Shared Commitments F : Social Norms 

6 ANNP 

Attributes success to how well 
advertised the changes have 
been. Good awareness of 
nutrition team activities and 
seeing end point has provided 
proof it is important. 
Nurses understanding has got 
better which has helped. 
Different modes used to get 
team on board a factor 
Ease of access to guidelines 
key also 
Clear end point and benefit to 
babies helped push the change 

Attributes success to how well 
advertised the changes have 
been. Good awareness of 
nutrition team activities and 
seeing end point has provided 
proof it is important. 
Nurses understanding has got 
better which has helped. 
Different modes used to get 
team on board a factor 
Ease of access to guidelines 
key also 
Clarity and accessibility key 
feature of guideline 
The fact staff knew 
implementer was important, 
as they were familiar and 
approachable, and delivered 
clear information on the 
project. 

Motivated to comply as 
completely agreed with need 
for better growth in babies. 
Seeing that the guideline was 
being pushed by key people 
(nutrition team) in a 
structured way increased 
motivation and made it be 
taken seriously 

Feels that nutrition still a top-
down approach with nutrition 
team and senior doctors at the 
top, diluted out towards 
nurses and junior staff 
Does feel key people (medical 
staff, ANNPS and senior 
nursing staff) have been 'hit' 
and help keep it on the top of 
the agenda 

Nutrition becoming more of a 
thought and featuring on most 
ward rounds, which it wasn't 
before. Staff now expecting 
nutritional decisions to be 
made. 
Expectations gradually 
changing 

7 Band 6 

Adherence to guideline main 
factor in successPuts this 
down to the core group of 
people driving it (Nutrition 
team nurses and doctors) and 
publicity at the 
start.Availability and 
accessibility of guidelines in 
the folders in the rooms 
helped too (especially flow 
charts).Weekly nutrition ward 
round also a factor in 
reinforcing 

Level of publicity, including AV 
system important.Various staff 
involved 

Motivated to comply, partly as 
involved in start with focus 
groups.Aware of a 'push' at 
the start following on from 
this which helped motivation 

Feels unit very committed to 
using the guidelinesPeople 
appreciate the clear guidance 
on feeding and aspiratesLike 
having clear rules to follow 

Nutrition now more in the 
forefront of people's 
mindsExpectation now to get 
nutrition started earlier. 



Subject A : Role B : Explaining Success 
C : Factors affecting 

implementation 
D : Individual Intentions E : Shared Commitments F : Social Norms 

8 Band 5 

Attributes success to logical 
order of guideline and that it's 
easy to follow and easy to find 
in baby's folder. 

Helped that nurses from unit 
became part of team, and that 
they knew how 'everybody’s 
mind worked' 
Fact that people knew the 
need for the guideline was 
helpful 
New staff starting being shown 
it 'from the off' has helped, 
especially given lots of new 
nurses over past 18 months. 
Guideline easy to get hold of 
and follow 

'Always' follows the guideline, 
motivated to do so as felt 
nutrition was done poorly, 
with poor growth and 
breastfeeding, so felt it was 
needed 

Unit really committed to new 
practices. Everybody know 
why they're doing it and it's 
clear there is now something 
where there was nothing 
before 

Expectations have changed 
and are more positive as can 
see the results. 

9 Band 4 

Guideline was the key 
thingSuccess due to guideline 
being a rounded thing people 
can refer to and not having 
peoples using their own ideas 
and initiativeHaving guideline 
to follow is important, as 
remove people's opinions that 
may not be right 

Key to getting people to follow 
guideline was that it had lots 
of people's inputsAlso that 
guideline clear, concise and 
easy to understand made 
more likely to follow itIn depth 
guideline with lots of steps 
helpedHandy having people 
(nurse champions) around to 
go to for advice and also felt 
supported by nutrition team 
who had research to back up 
theory Gradual introduction 
and support made a big 
difference 

Very motivated to use the 
guideline as it gave 
reassurance and meant didn't 
have to constantly ask 
questions. Having guidance 
was motivating 

Took a lot for some people 
who have been on unit for a 
long time to be won over, but 
generally has 
happenedGenerally a 
commitment across the unit. 

Thinks expectations have 
changed, with people 
definitely more confident with 
nutrition with a greater 
emphasis on nutrition.People 
able to say if they think 
something's not right with 
nutritional management. 



Subject A : Role B : Explaining Success 
C : Factors affecting 

implementation 
D : Individual Intentions E : Shared Commitments F : Social Norms 

10 Consultant 

Guideline well publicised and 
implemented, easy to get hold 
of and fact is in every baby’s 
folder means it's available on 
ward round. This means it 
becomes part of what you do 
on the ward round. 
Made decisions easier- 'switch 
off your brain and go with the 
guideline', which is definitely a 
good thing. 

Guideline sort of crept in from 
their perspective, so it was the 
nutrition round that has 
highlighted everything to 
medics. 
Way it was brought in more 
relevant to nurses who had to 
do more measuring etc. 
Seems to been brought in in 
the right way, as it's not felt 
like a big change or something 
that was imposed upon us- 
came into unit practice and 
seemed sensible so we got on 
with it. 
Nurse champions good for 
spreading the word around 
Guideline itself was key, as 
was the fact it was user 
friendly and could be used on 
the ward round. 

Motivated to follow guideline 
to get better outcomes. 
Helped by presentation of 
nutritional outcomes by 
implementers, knowing it 
could make a difference. Also 
found guideline helpful, 
particularly as standardised 
care and made things 
consistent from week to week 

Feels nursing team quite 
committed to guideline- have 
just taken it on and are doing 
what they are meant to be 
doing. 

Expectations have changed- 
we don't accept faltering 
growth anymore and try and 
do something about it rather 
than let it go/make excuses. 
Definitely now more 
aggressive in managing 
nutrition. 

11 Band 6 

Success due to more standard 
way of approaching nutrition, 
with more consistency. Better 
PN also helped 

Whilst guideline quite long, 
the flow charts are very easy 
to follow. Simple and 
standardised so everybody is 
doing the same thing. Also 
helps that flow charts by every 
baby's cot.Nutrition team 
pushing the guideline all the 
time also a factor, with them 
enforcing it, together with the 
advertising and awareness 
probably the key factor in 
success. 

Nice to have a guideline as a 
standard. Motivated to follow 
them as they were easy to 
follow and to help colleagues, 
especially junior 
ones.Guidelines provide 
something to support 
decisions. 

Thinks majority of people are 
committed to the guideline. 
Few who are reluctant but this 
will always happen. 

People like the support and 
the overall approach to 
change, which maybe has 
affected their 
expectations.Expectation for 
babies to get better nutrition 
now. 



Subject A : Role B : Explaining Success 
C : Factors affecting 

implementation 
D : Individual Intentions E : Shared Commitments F : Social Norms 

12 Consultant 

Explains success by the 
effective communication 
between the nutrition team 
and the rest of the unit. Big 
decisions now centralised to 
nutrition round which means 
there is uniformity of practice. 
Increased nursing involvement 
also a factor, as has awareness 
of research. 

Clarity of guidance a major 
factor in people following 
guideline 
People keen for more 
uniformity which meant they 
followed the guideline 
Increased awareness of 
nutrition due to nutrition team 
being around 

Motivated to follow guideline 
as had worked with lead 
nutrition team member before 
so felt there was good 
leadership from the top. 
Expectation to follow guideline 
from a governance point of 
view. 

Unit undoubtedly behind new 
practices 

Expectations have changed- 
profile of nutrition now high 
up on unit agenda 

13 Band 6 

Success down to having a 
protocol to follow and 
everyone is doing the same 
thing. 

People following guideline as 
everyone is talking about it, 
measuring babies and seeing 
Tuesday morning nutrition 
roundKey factor was changing 
people’s outlook on nutrition, 
and guideline helped 
this.Guideline followed as very 
clear and in every nursery and 
baby's foldersHaving nurse 
champions on the unit, 
teaching staff also helpful 

Motivated to follow guideline 
as had learnt about nutrition 
from teaching and knew 
babies weren't growing very 
well 

Near 100% commitment from 
unitHas been frustrating at 
times but slowly getting 
there.Everyone seems to be 
following the guideline 

Expectations have changed, as 
we are all wanting more from 
nutrition and expecting to 
make it work and make 
improvements 



Subject A : Role B : Explaining Success 
C : Factors affecting 

implementation 
D : Individual Intentions E : Shared Commitments F : Social Norms 

14 Band 7 

Reason for success is that 
beforehand we had nothing to 
go on except everyone’s 
individual thoughts, never 
knowing what the next person 
would want. Consistency was 
key 

Lots of education about what 
guidelines were about 
People (nutrition team) 
available to discuss and ask for 
clarification during initial use. 
Good that nutrition team a 
mixture of nurses and doctors 
that were your colleagues, so 
you were familiar with them. 
Similarly nurse champions also 
helpful as they were 
colleagues 
Reason guideline successful 
was engagement by the 
people who have written it- 
this meant people thought it 
was going to work 
Amount of group participation 
felt like a 'group hug', with a 
'patting on the back' when saw 
that it was working. feedback 
was beneficial 

Felt motivated to follow 
guideline as knew things could 
be done better. Also 
motivated as the document 
itself was workable and 
encouraged you to use it. 
Felt nutrition team 
approachable and could be 
engaged with  

In general the unit has 
embraced the changes 
Education needs to be a 
continuous and evolving 
process as staff change. 
Needs to be a living breathing 
moving thing that moves 
forward with us 

Have learned that we can do 
better by our babies and 
expectations should be higher 



Subject A : Role B : Explaining Success 
C : Factors affecting 

implementation 
D : Individual Intentions E : Shared Commitments F : Social Norms 

15 Band 6 

Success due to more 
concentrated feeds started 
earlier, with a more structured 
way of feeding 

Lots of publicity and nurses 
taught, cascading the 
information on.Something we 
have to do -a proper 
nutritional study and is 
benefitting the 
babiesGuideline works as clear 
what to do and much easier 
than beforeGuideline is central 
to the processNutrition folder 
good as can see what baby 
should be gettingRemoves 
individual doctors 
assumptionsGood flexibility in 
guideline but not so much that 
allows doctors to change 
according to the whimsHaving 
own nurses in research team 
responsible for it working- felt 
good about itMore structured 
feeding was wanted as 
previously hit-and-miss 

Happy to follow guidelines as 
were simple and well set out, 
structured and individualised 
to the baby. Motivated by 
consistency 

Nursing staff committed to it- 
'something we have to 
do'Guideline good to direct 
new doctorsPerhaps 
doctors/surgeons would like 
more control 

People more tuned in to what 
is happening and know it's not 
right when babies don't get 
appropriate nutritionRaised 
awareness of nutrition 



Subject A : Role B : Explaining Success 
C : Factors affecting 

implementation 
D : Individual Intentions E : Shared Commitments F : Social Norms 

16 ANNP 

Success due to re-emphasizing 
importance of looking at 
individual babies and work out 
what they are receiving 
nutritionally 
People more aware of 
nutrition and tend to remind 
each other about process of 
increasing feeds 
Highlighted that nutrition has 
been a problem in the past has 
helped too 
Increased awareness a big part 
of success. 

Having formalised nutrition 
round each week a selecting 
high risk babies important 
Huge change in way people 
looking at things and 
encouraged people to have a 
discussion about the baby 
Guideline has been important, 
but having formal nutrition 
round where you can get 
advice probably key. However, 
guideline means can get 
guidance on days between 
nutrition rounds. 
Having info in red folders at 
cotside has made a difference 
in getting people to follow the 
guideline 

Seeing the amount of effort 
put into getting everything 
together for the guideline was 
motivating. Made more aware 
that things were changing too 
Guideline extremely useful, 
especially out of hours. 

Thinks unit fairly committed to 
new practices 
Lots of new nursing staff who 
receive lots of information in 
their learning package 
including nutrition 
Junior staff may not pick up on 
things unless senior person 
directs them 
May be assumption that 
process is happening but if you 
look closely its being 
overlooked, perhaps due to 
new staff or skill mix 
Generally people more aware 
of it, even new staff get used 
to nutrition round which 
emphasizes importance. 

Expectations of staff for babies 
to get nutrition and grow well 
have changed. more aware of 
it and considering growth, 
supplements, correctness of 
feeds 
Looking at things in more 
detail and thinking about 
compliance with guideline- 
feel responsibility to meet it 

17 Band 7 

Having a guideline for all 
different babies explains 
success, as before it was all a 
bit ad hoc. Consistency 
importantPeople following 
guideline because it is in each 
file and really easy to 
follow.Guidelines 'really good; 
so that's why they’re followed'  

Guidelines useful and good so 
followedEasy to follow 
guidelines and classify 
babiesCombination of 
guideline and nutrition ward 
round important, plus having 
people around to askWard 
round on Tuesday may be 
more important than 
guideline, as it is a catalyst   

Motivated as important to get 
nutrition correct, and unit 
prides itself on this (notes 
seeing babies from elsewhere 
who haven't had proper 
nutrition)Driven by people 
that were around 

Unit committed as the team 
around got everybody 
motivated 'whether they 
wanted it or not'People don't 
talk positively about working 
Sunday nights but are doing 
the nutrition forms 

Now have a high standard of 
expectations around nutrition. 
Always been good at nutrition 
but now better 



Subject A : Role B : Explaining Success 
C : Factors affecting 

implementation 
D : Individual Intentions E : Shared Commitments F : Social Norms 

18 Band 5 

Nutrition round seems to have 
helped- assessing each baby 
individually looking at growth 
and nutrition. 
Team made up of nutritionist, 
doctors and consultants 
Working from guideline means 
every baby treated the same, 
but then individual needs 
worked out by team important 
(personal element) 

Having guideline there next to 
every baby's cot side has 
helped- saved time as not had 
to look for them. 
Having teaching on guideline 
and nutrition round on 
Tuesday to discuss it and ask 
questions of helped 
Having it a cotside and being 
easy to follow main things 
Screening on Sunday to 
determine risk and then follow 
guidelines important. 
Screening difficult and lengthy 
but gets done and good to do 
it. 

Took a while to get used to but 
easy to follow 
Happy to follow guideline as 
better for babies and all doing 
the same thing 

Thinks everyone has been 
quite into doing it 
We've all worked as a team to 
get and do it. Didn't feel that 
anyone was 'really anti' 

Guideline has highlighted 
areas we were weak in and 
can now see where were going 
wrong 
Now more of a focus on 
nutrition 



Subject A : Role B : Explaining Success 
C : Factors affecting 

implementation 
D : Individual Intentions E : Shared Commitments F : Social Norms 

19 Band 7 

Success explained by more 
consistency in what we’re 
doing and helping nurses to be 
pro-active in the decision 
making.Nursing staff generally 
more aware of the next stage 
or actions to be taken, more 
likely to guide doctors about 
prescribing or ask regular 
questions 

Teaching session at the 
beginning was most 
responsible for making it 
work- presented what was 
going to do before 
implementing it made people 
aware of what was going to 
happen. Put into front of mind 
and made everything else fit 
into placeFor junior staff the 
presence of the nurse 
champions that keep 
reiterating pints and driving 
things forward also 
importantPublicity 
surrounding implementation 
key, as was how it was 
different from what was done 
before and really needed as 
had no proper guidance. All 
felt it was necessary 

Very motivated to use 
guidelines due to fact they 
were necessary as previously 
felt 'was making it up'. 
Previously felt feeding was a 
'little bit made-up'- more art 
than science 

Generally gets followed and 
feels people quite committed 
to it. This may be due to desire 
to have a guidelines 
(measuring babies more was 
the 'pay off' to have a 
guideline) 

Now more pro-active about 
nutrition, with a push towards 
early PN 



Subject A : Role B : Explaining Success 
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20 Band 7 

Success due to guidelines - 
have altered culture with girls 
doing the research and 
research team, made 
everybody think more about 
what we're doing and when 
we should change 
People were interested in 
nutrition before but now more 
regimented 
Now more consistency in 
guidelines and less of people's 
individual thoughts, which is a 
good thing 

'All a bit of everything' helped 
success 
Guidelines were referred to as 
people didn't know it before 
Having the nurses and people 
around to help with the initial 
putting in has helped as well 
Visual flow charts and physical 
guideline important 
Nutrition rounds where 
questions asked about 
whether guideline being 
followed and why not has 
been important too. 

Nutrition now come to the 
forefront and is an important 
part of what we do so that did 
motivate. Letting babies down 
now also lets them down in 
later life  

Thinks unit is committed- 
enough people interested and 
committed when new 
documents come in and also 
getting trained and guidelines 
pointed out. 

More expectation that babies 
will get measured (more the 
norm that they will be 
measured). Better planning 
Expectation for babies to grow 
better (bigger and not fatter) 

21 ANNP 

Having guidelines was factor in 
success but also now thinking 
about nutrition more. Physical 
guideline definitely important, 
especially for junior medics 
and nurses. Everyone doing 
the same and not consultants 
doing different things each 
week 

Have a team of people to 
remind people was good, 
especially nurses that helped 
implement it. Having guideline 
in every babies notes so easily 
available also goodBabies 
being seen every week by the 
nutrition team is good. Having 
forms to fill in each week is a 
good reminder to do 
measuring. Nurses from 
nutrition team make sure it is 
done too. Easy to follow and 
accessible guideline important, 
and having nutrition round 
each week keeps it at the 
forefront 

Going to focus groups and 
hearing about plans, plus 
knowing that babies don't 
grow very well on the neonatal 
unit was motivatingFelt it was 
a good project and something 
simple to implement and 
follow 

Most permanent staff are 
relatively committed to 
guidelines and new practices. 
No one is asking about what to 
do so it must be clear from the 
guideline, so people must be 
following it. 

Expectations have changed- 
taking nutrition more seriously 
and nutrition more in the 
forefront 



Subject A : Role B : Explaining Success 
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implementation 
D : Individual Intentions E : Shared Commitments F : Social Norms 

22 Band 6 

Feels success explained by 
focus on PN - giving earlier and 
for longer, and more 
concentrated 

'All hell' to start off with 
Measuring seemed 
unnecessary but has got better 
over time 
Guidelines being followed -
getting easier to understand 
Flow chart quite handy 
Not a clear path for all babies 
Nutrition nurses and their 
uniforms helping- will do it 
with you 
People following the guideline 
so they don't get into trouble 
Guideline is flexible though 
this depends on how 
senior/junior you are 

Initially not motivated at first. 
Felt like lots of stuff to read- 
can't be bothered to read it. 
However, did feel it was right 
to get the nutrition right and 
that everyone had to work 
together to get it right and 
unless actually do it will never 
get better. Therefore happy to 
try it and see if it proved 
better. Got used to it. 

Felt for the unit in general it 
was confusing for everybody - 
'lots of moans and groans' 
At the start though people felt 
they had to do it, but are 
committed to it because they 
want the best for the babies 

Doesn't know if expectations 
around nutrition on the unit 
have changed 



Subject G : Social Roles H : Material Resources I : Informational Resources J : Workability K : Integration 

1 

Feels roles have changed. 
Nurses taking more 
responsibility for measuring 
Nurses feel more able to make 
decisions or prompt/challenge 
doctors regarding nutritional 
decisions. This is driven by a 
desire for consistency from 
nurses. 
Junior doctors more 
comfortable/confident in 
making decisions than before. 

Some issues regarding 
availability of weighing and 
measuring equipment 
(especially length measurer), 
though these were accessible. 
Time to carry out measures, 
plus an additional staff 
member to help with 
measuring and documenting 
was also an issue. 

Felt never received any 
training, particularly in relation 
to plotting, though recognises 
that many people did get 
some training. Did get 
adequate teaching on 
nutrition. 

Guideline easy to read, access 
and follow. Makes sense 
"one of the best guidelines 
we've got"  

Feels guidelines integrated 
well into routine care and did 
not require any changes to be 
made to practice in order to 
put them in place. 
Puts ease of integration down 
to persistence of team and 
ease of use. 
"part of routine now" 

2 

Lots of nutritional decision 
making now made by nutrition 
team 
Junior doctors taking on more 
decisions for nutrition. 
Greater role for nurses in 
measuring, with this meaning 
its more likely to get done. 
Perhaps expectations changed 
more than roles 

Felt had adequate resources, 
particularly regarding breast 
pumps, weighing and 
measuring equipment and 
growth charts. 
Having all equipment needed 
made guidelines easier to 
follow. 

Felt there has been adequate 
training and information, 
particularly via nurse 
champions, guidelines 
themselves and AV system. 

Easy to follow the guideline in 
practice. Made easy by 
availability of equipment 

New practices have become 
part of routine care, 
particularly due to fact they 
can see it's working/making a 
difference 
Integrated into practice 

3 

Noted specific changes in roles 
as people became part of 
nutrition team. Shift in 
measurement of head 
circumference from doctors to 
nurses. Increased confidence 
of staff to take part in 
nutritional decisions or ask 
questions. 

Felt provided with everything 
needed to follow guideline, 
particularly measuring 
equipment. Remembers new 
length measurers and scales. 

Felt adequately trained for 
new practices. Found training 
days on measuring and 
plotting useful. 

Guidelines straight forward. Feels guideline now part of 
routine care- just what 
everyone is doing. 



Subject G : Social Roles H : Material Resources I : Informational Resources J : Workability K : Integration 

4 

Noted that some nurses had 
become part of nutrition 
team.Increased role of nurses 
in measuring and plotting. 
Some more nutritional 
decision making by junior 
medical staff over time. 

Felt provided with the right 
equipment but perhaps could 
have done with more scales 
and measurers due to 
increased demand. Initially not 
enough copies of flow charts 
in baby folders but this 
improved. 

Training in measuring and 
plotting was useful and 
needed. 

Flow charts made guidelines 
easy to use. Easier to follow 
guidelines for medical babies, 
surgical babies more difficult 
with some disagreement 
between guidelines and 
preferred surgical 
management 

Was easy to integrate 
guideline into practice and 
seems to have become part of 
routine care. 

5 

Feels more awareness of 
nutrition rather than 
necessarily changed roles. 
Nurses now working with 
doctors rather than doctors 
making decisions in isolation- 
more of a team decision. 
Guideline has facilitated junior 
doctors making decisions. 
Nutrition team doing bulk of 
work, though everyone 
contributing 

Felt had appropriate and 
adequate amounts of 
equipment and copies of 
guideline. 

Felt had enough training Guideline clear and easy to 
follow 

Easy to integrate into routine 
care "It's just that is what you 
do now" 
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Notes some staff have become 
part of nutrition team. 
Now a feeling that people are 
responsible for how a baby 
grows. 
Nurses now increasingly 
questioning why nutrition not 
being delivered as per 
guideline or decisions not 
made by medical staff 

Needed accessibility of 
guidelines and this was 
available 

Felt needed and was given 
clear information regarding 
guideline. 
Would have liked perhaps 
more teaching, but felt what 
was given was enough to 
implement it. 

Guidelines accessible and clear 
Easy to follow given complex 
topic 
Nutrition screening/review 
sheets help drive nutritional 
awareness and management 
for medical staff, supporting 
decision making. Also aids 
flexibility which is often 
needed. 
Review sheets also aid 
transparency of rationales for 
deviations from guideline. 

Feels guideline is becoming, 
but has not yet fully become 
part of routine practice. 
Guidelines and practice 
seemed to integrate well into 
routine care, and now there is 
generally always consideration 
of nutrition on daily ward 
rounds (though this may be a 
general trend in neonatology 
rather than specific to 
Southampton). 
Has noticed nurses asking 
more questions about 
nutritional management. 

7 

Clear culture change to 
measure babies (nursing 
staff)Feeling that nutrition 
decisions may be being 
deferred to nutrition round on 
TuesdaysOn other hand 
people are using the guidelines 
to guide nutrition decision 
making.More junior nurses 
feel empowered to make 
feeding decisions, especially 
with new doctors- more likely 
to guide them into making a 
decision that fits with the 
guideline. 

Felt had access to necessary 
equipment but sometimes not 
always enough at key times 
(e.g. Sunday nights)Copies of 
guideline very accessibleTime 
can be an issue 

Felt adequate teaching and 
training in measuring for 
themselves, though aware not 
everyone got it 

Guidelines accessible and flow 
charts make it easy to follow 
them. 

Thinks new practices 
integrated into routine care. 
Felt not much deviation from 
was already happening but 
provided a framework.Easy to 
integrate into practice 
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People now have a role to 
follow guideline 
Measuring being done by 
nurses more than before 
(though unclear whose job it 
was before) 
Decision making more joint 
now between doctors and 
nurses rather than just doctors 
before 
Junior doctors more 
comfortable making a 
nutritional plan even if not 
with a more senior doctor due 
to guideline. 

Feels there was enough 
equipment, though sometime 
a shortage of tape measures. 
Copies of guideline not an 
issue 

Did get training in measuring 
Felt had all training that was 
needed 

Very easy to follow guideline New practices mostly 
integrated into unit, and were 
easy to integrate. 
Has mostly become part of 
routine care, particularly for 
measuring though plotting not 
always consistent 

9 

Has noticed a change in 
decision making around 
nutrition- feels more confident 
to make nutritional decision 
themselves, More involvement 
of nurses in nutritional 
issues.Junior doctors now 
don't always need to check 
with the big boss 

Not excessively problematic 
but more measuring 
equipment would have made 
things easier, especially on a 
Sunday night.Enough copies of 
guideline which were easy to 
access. 

Did not attend training 
sessions so would have liked 
more training as would have 
improved confidence. 
However did not feel anything 
was particularly lacking and 
felt able to ask. Could easily 
access nurse champions for 
help. 

Guideline easy to use- pretty 
simple and self-
explanatoryClearness and 
easiness of it all good  

New practices fitted well with 
routine care- not excessively 
different or tricky to 
implementNow part of routine 
care for most part, people 
regularly using guideline 
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Nurses have assumed more 
responsibility for making 
decision about feeds, meaning 
they get implemented earlier 
in the day with less waiting or 
stopping of feeds. 
Seems to be easier for junior 
doctors to follow the guideline 
and make decisions about 
feeds. Making more decisions 
than previously perhaps. 

Felt had adequate material 
resources. 

Felt had adequate training Easy to follow guideline - not 
complex at all really 

New practices seems to be 
fitting into routine care quite 
nicely 
Measuring etc. seems to fit 
with nurses work, and is being 
done. 
Measuring element seems to 
have become part of routine 
care though nutritional 
management perhaps still 
needs highlighting 
occasionally, but overall seems 
to have integrated relatively 
easily 

11 

Junior staff now realised their 
input can help and people 
generally realise how 
important nutrition is.Nurses 
role has taken on length 
measuringMore involvement 
from nursing staff in 
nutritional management,  
flagging up flow chartsJunior 
doctors now don't always 
need to go and check their 
feed plan with seniors like 
before 

Generally enough equipment 
though sometimes difficult to 
length sick term babies. 

Lots of education about the 
equipment has been good and 
enough to follow 
guidelinesNutrition nurses and 
team available for 
questions.Lots of info provided 
in guideline and lectures 

Flow charts make guideline 
easy to follow. straight 
forward and basic 'it's not 
rocket science' 

New practices easily 
integrated into routine care. 
Actually easier than it was 
before due to structure and 
guidance.Definitely part of 
routine care 
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Role changed for good and 
bad. 
More empowerment of 
nutrition team to take 
decisions but these decision 
now more focussed on 
nutrition rounds 
Disadvantage is that you can 
get put-off a bit and leave 
decision making to someone 
else. Now natural defence 
mechanism is to refer to 
nutrition team but this stops 
you thinking. 
More junior people now able 
to make nutrition decisions as 
shielded by a governance tool 
(guideline) 

Had enough material 
resources, especially paper 
copies of the guideline and 
flow charts 

Had adequate training Pretty easy to follow guideline New practices fitted in easily 
because there was a need for 
it. 
Complexities of care/debate 
affected integration but felt 
this is normal part of medicine 
Seems part of established 
practice but will take more 
time for it to be routine 

13 

Nurses feel more responsible 
for nutrition and are more 
involved in nutrition planMore 
collective decision making 
now- nutrition team getting 
more influence on feeds, but 
nurses have more involvement 
and are asked for advice by 
the junior doctorsGuideline 
means that junior doctors 
more able to make decisions 
that they would have 
previously referred to 
consultantsJunior nurses also 
more involved 

Had the right equipment and 
found the incubator measures 
very useful. Could have done 
with some more scales on 
busy nights 

Taught to measure by nurse 
championsFelt had enough 
training 

Very easy to use guideline and 
put it into practiceHaving flow 
charts in red folders helped as 
they are by bed when 
discussing baby 

New practices integrated 
'perfectly' in unit- it 'just 
happened'Now normal 
practice to follow guideline 
'it's what we do' 
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Concerned that people might 
stop thinking for themselves 
and defer decision to the 
nutrition round. However, 
guideline has allowed people 
to move babies on and not 
wait till Tuesday, with 
nutrition round focussing on 
more challenging babies 
Easier for junior members of 
staff to be enabled to make 
decisions- has empowered 
more people to get involved 
and think about nutrition 

Had enough measuring 
equipment but concerned not 
always used properly. 

Found guideline easy to follow 
and felt very well educated in 
it 
Some staff need more training 
in measuring and plotting 

Guideline is a workable 
document, using it all the time 
and easy to follow. Initially 
needed to refer to it for each 
baby but are now learning it. 

Felt easy to integrate new 
practices into routine care as 
feeding part of daily care.  
Measuring potentially extra 
but feels this should have been 
being done for years 
Nutrition now part of routine 
care and something you 
automatically think of and is 
not unusual to do. 

15 

Real shift in roles. Nutrition 
team making decisionsPeople 
consider what nutrition team 
will make of their decisions, 
which is making them 
thinkAwareness of nutrition 
team checking what people 
doGuideline gives more scope 
to junior doctors to make 
decisions 

Actual guideline most 
important material resource, 
which was availableOnly thing 
would have been more scales 

Had enough training- there to 
learn and cascade to othersNo 
reason why a single nurse on 
the unit should not be 
following the guideline 

Relatively easy to follow 
guidelineSome flexibility which 
is good, but not too much as 
to allow people to change 
according to their 
whimsNutrition folder good as 
can see exactly what baby 
should be getting 

No problem to integrate 
guidelines into routine care, 
made things clearerMeasuring 
on Sunday can be hectic but 
people have been doing it. 
Teaching from nurses has 
helpedNow part of routine 
care- 'what we do here' 
'everybody's accepted it' 
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Despite nutrition round, 
people still make decisions and 
also use nutrition round plan 
for the week. 
Roles changed in that have 
dedicated people coming 
round regularly and a team of 
nurses 
Nutrition discussed more at 
handover 
Junior doctors perhaps making 
more decisions or at least 
make a plan to discuss with 
the consultant 

Needed flow charts to be in 
folders and they weren't 
always there initially but got 
better 

Happy with what training had 
been provided 
Aware that other training 
going on but not always able 
to get to it but considers this 
part of way system works 
Able to catch up when come 
back and read about what has 
changed 

Very specific guideline which is 
good. Know what is happening 
Real change to how we look at 
things 
No more delays like there used 
to be 

Thinks new practices did fit in 
with everything else on unit. 
Often not always at top of the 
list though as other things 
intervene 
Has become part of routine 
now- part of the norm and 
how it should be 

17 

Nutrition now everybody's 
responsibility, which it wasn't 
beforeNurses now have a part 
in everything rather than 
decisions just made by the 
daily ward roundBefore most 
senior people were making 
nutrition decisions, now 
everyone can go to the 
guideline and a say 'shouldn't 
we be doing this today'. 
Guideline gives junior staff 
more involvement as now 
have something to look at.All 
babies get the same 
treatment, but still flexibility 

Thinks there was enough 
support and equipment 

Thinks had enough training on 
measuring and nutrition. 
Unsure if more junior people 
did 

Guidelines in each file and 
easy to follow and usefulFlow 
charts the best thing 

Thinks new practices now 
normal practice 
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As a nurse guideline makes it 
easier to think rather what 
they should be doing than 
relying on doctors to make 
decisions- given more 
involvement in decisions as 
feel makes sense and not 
making it up. Perhaps less the 
case for the aspirate part of 
guideline than feeding. 
Noticed now nutrition not had 
be a consultant decision, 
though unsure if it was before 

Always fighting over the scales 
so sometimes can be a 
problem. 
Would like more scales with 
measurer on 
Incubator measures good -
don't always seem to be 
fighting over that 
Sometimes laminated flow 
charts on folders missing 

Had some trained as part of 
modules from implementer 
which was enough 
Teaching on measuring by 
nurse champions, also happy 
with measuring as worked in 
outpatients, though maybe 
would have liked more 

Once get into guidelines 
they're very easy to follow 

Has now become part of 
routine check to check what 
feeds baby is on- has become 
part of routine practice 
Not that difficult to fit it with 
checks and cares 

19 

Nursing staff more aware of 
next stages or actions and 
more likely to guide doctors as 
to what they want 
prescribingFeels nutrition 
decisions have always been 
done as a team.Perhaps 
decision now taken away from 
team and put onto the 
nutrition team/deferred  for 
special cases though not for all 
babies on a daily 
basisGuideline has guided 
junior doctors to enable them 
to make decisions 

Paper copies of the guideline 
were needed and there were 
enough of these.Equipment 
not an issue 

Guideline really clear wasn't 
ambiguous and designed to 
take away ambiguity of 
decision making. Didn't feel 
needed any other 
training.Didn't have formal 
measuring training but felt 
supported by nurse champions 

Very easy to follow guideline 
and do the work required 

Feels now what we normally 
doEasy to fit into routine 
carePart of what we do- new 
staff juts take it as read that 
that's what happens. New staff 
may be more au fait with it 
than staff who've been in unit 
longer - has been really nice 
for them to have structure 
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Team of people on unit with 
interest 
Noted those who have joined 
team and now left but 
continued interest 
Guidelines have allowed junior 
nurses to say when things 
aren't being done 
Nutrition team has people 
from different areas which is a 
change 

Probably wasn't enough copies 
of guideline to start with- not 
in every folder- now better 
Work has been done in 
teaching people to measure 
and plot 
Still not enough lengthers and 
scales 

Thinks probably did have 
enough teaching 

Flow charts visual and helpful 
Wasn't relatively easy to 
follow but got better as got 
used to it 

Thinks new practices have 
integrated relatively easily 
Notes weighing and measuring 
overnight not always possible 
and not always handed over- 
doesn't roll on a 24 hours basis 
Most people wanted it to work 
and go forward 
Now more or less what we do 
routine, though still not good 
at written communication and 
talking to mothers 

21 

Nurses now doing all the 
measuring and getting more 
involved.More shared 
responsibilityLack of decision 
on feeds now happening 
lessUnsure if less emphasis on 
doctors making decisions, 
though feels should and may 
be less with guidelineNow less 
necessary to ask a senior 
person about feedsNow doing 
less as nurses doing more and 
easier to make decisions as 
things better documented 

Can't remember any problems 
- not difficult to come across 
copies of the guideline 

Maybe would have liked more 
teaching but haven't had 
trouble following guideline, so 
not an issue 

Guideline easily accessible and 
easy to followNot had any 
particular problems with 
guideline. Structured and nice 
to useFeels able to deviate 
from guideline when 
necessary as long as able to 
rationalise and give a reason - 
so this has not been a problem 

Fluids thought about on a daily 
basis so it fits nicely with 
routine care.Easy to integrate 
into care as available by cot, 
with nice flow chart that can 
be followed easilyPretty much 
part of routine careBeen taken 
up quite well and people 
happy to follow it. 
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Doesn't think roles have 
changed particularly 
Now feels less able to make 
decisions around feeding than 
before, though this is not just 
due to nutrition guideline and 
more for surgical babies. 
As a senior person guidelines 
may have taken away some 
autonomy 
Junior staff can sometimes be 
a bit like sheep- do make 
decisions but need more 
experience to be more flexible 
Guidelines have been a good 
thing for junior staff 
Junior doctors often don't 
have a clue and rely on nurses, 
but guideline helps them 
understand what we're doing 
Consultants will always do 
what they want (for all things 
not just nutrition guidelines) 

Unsure if incubator measurers 
are the most suitable (?could 
be disposable or similar) 
Equipment for measuring 
difficult to use, so may also not 
be the best 
Seemed to have enough scales 

Able to ask if unsure 
Supported by nutrition nurses 

Felt nutrition rounds 'tricky'. 
Too many people at a busy 
time when other stuff going 
on. Disturbing babies too 
much sometimes 
Sometimes didn't feel listened 
too, especially given 
experience. Also questioned 
the expertise of others on 
team 
'All hell' to start off with 
Disagreed with idea that 
babies had to be measured no 
matter what- not a priority for 
them 
Easy to follow guideline with 
some flexibility if senior. Flow 
chart handy. 'Not that difficult 
really' 

Guidelines and practices did fit 
in with existing work. Easy 
enough to do 
Practice still seems separate 
rather than normal practice by 
is getting better, becoming 
part of what we do 
Perhaps new people more 
likely to accept as normal 
practice 





Implement Sci

JAMA

Implementation 

Science

Hormone Research

Research Scan

Lancet

BMJ

Pediatrics

BMC Pediatr

Resuscitation

Neonatology

Pediatrics

Pediatrics & Neonatology

Nutrition of the preterm infant

J Pediatr Gastroenterol Nutr

Pediatrics

Arch Dis Child Fetal Neonatal Ed

Jpen: 

Journal of Parenteral & Enteral Nutrition



Lancet

International Journal of Behavioral Nutrition and 

Physical Activity

The improvement guide : a practical approach to enhancing 

organizational performance

Pediatrics

Arch Dis Child Fetal Neonatal Ed

Nutr Clin Pract

Nutr Clin Pract

J Am 

Diet Assoc

Diabetes Care

BMJ

J Clin Epidemiol

Cochrane Database Syst Rev

Trials

Developmental evaluation : applying complexity concepts to 

enhance innovation and use



Normalization 

Process Theory On-line Users’ Manual and Toolkit.

BMC Health Serv Res

Sociology

Implementation Science

Pediatrics

Archives of Disease in Childhood 

Fetal & Neonatal Edition

Archives of Disease in Childhood Fetal & Neonatal Edition

Pediatrics

Pediatrics

Early Human 

Development

Pediatrics

Pediatrics

Acta 

Paediatrica Supplement

J Nutrigenet 

Nutrigenomics

American Journal of 

Clinical Nutrition

http://www.normalizationprocess.org/


Diabetes

Int J Obes Relat Metab Disord

Pediatrics

Pediatrics

Acta Paediatr Scand Suppl

Pediatrics

Nutritional needs of the preterm infant : scientific basis and 

practical guidelines

Vitamin and mineral requirements in preterm infants

Nutritional care of preterm infants : 

scientific basis and practical guidelines

Dietary reference values for food energy and nutrients for the United 

Kingdom

Growth

Nestle Nutr 

Workshop Ser Pediatr Program

Acta Paediatrica

Am J Clin Nutr

BMC Pediatr

J Pediatr

Pediatrics

J Pediatr

Pediatrics

Stat Med

Food Nutr Bull



Archives of Disease in Childhood - Fetal and 

Neonatal Edition

Archives of Disease in Childhood

Acta Paediatrica 

Scandinavica - Supplement

WHO global database on child growth and 

malnutrition

J 

Pediatr Gastroenterol Nutr

J Pediatr Gastroenterol Nutr

Infant and young child feeding : model chapter for textbooks for medical 

students and allied health professionals.

Toolkit for High-Quality Neonatal Services

The Oxford 2011 Levels of Evidence

BMJ

BMJ

The Guidelines Manual

J Pediatr

J Perinatol

http://www.cebm.net/index.aspx?o=5653


Arch Dis Child Fetal Neonatal Ed

J 

Pediatr

J Pediatr

J Pediatr

J Pediatr Gastroenterol Nutr

J Pediatr

Am J Dis Child

J Pediatr

Cochrane Database Syst Rev

Pediatrics

J Pediatr

Am J Dis Child

Cochrane Database Syst Rev

Pediatrics

Pediatrics

J Pediatr

Pediatrics



Clin 

Perinatol

Pediatric Research

Pediatrics

Cochrane 

Database Syst Rev

Cochrane Database Syst Rev

Cochrane Database Syst Rev

Pediatric Research

Arch Dis Child

J Perinatol

Cochrane Database Syst Rev

Cochrane Database Syst Rev

Pediatrics

Pediatrics

Organizational Behavior and 

Human Decision Processes

Cochrane Effective Practice and Organisation of Care Review 

Group Data Collection Checklist

Cochrane 

Database of Systematic Reviews

Obstetrics & Gynecology



JAMA

Am J 

Prev Med

Out of the crisis : quality, productivity and competitive 

position

Pediatrics

BMJ

Attitudes, Personality and 

Behavior

Handbook of theories of social psychology

Health Psychology Review

Psychology & Health

Br J Soc Psychol

European Review of Social Psychology

Journal of Applied Social 

Psychology

Social psychology for program and policy evaluation 

Journal of Advanced Nursing

Journal of Evaluation in Clinical Practice

Psychology & Health



Psychol 

Bull

BMC Med

Annals of Family Medicine

BMC Health Services Research

Implementation Science

Child: Care, Health & Development

Implement Sci

Bulletin of the World Health Organization

BMC 

Medical Research Methodology

Implementation Science

Implementation Science

Implement Sci

BMC Health Services Research

Journal of Research in Nursing

Educational Researcher

BMJ

Designing and conducting mixed methods 

research



Arch Dis Child Fetal Neonatal Ed

Qualitative research practice : a guide for social science 

students and researchers

Safe upper levels for vitamins and minerals

McCance and Widdowson's The composition 

of foods

Journal of Clinical Pharmacy and Therapeutics

Health Policy and Planning

Milbank Quarterly

Implementation Science

Implementation 

Science

International Journal Of Nursing 

Studies

Bulletin of the World Health Organization

Child: care, health and development

International Journal of Nursing 

Studies

Plos Medicine

BMC 

Medical Research Methodology

BMJ

http://www.sacn.gov.uk/pdfs/smcn1106_annex_2a_nutrient_composition_of_breast_milk_re_.pdf:
http://www.sacn.gov.uk/pdfs/smcn1106_annex_2a_nutrient_composition_of_breast_milk_re_.pdf:


BMC Medical Research 

Methodology

Analysing Qualitative Data

Interpreting qualitative data: methods for analysing talk, 

text and interaction

Health Technology Assessment (Winchester, 

England)

Quality & Safety In 

Health Care

International Journal Of Evidence-Based Healthcare

Obstetrics & Gynecology

Journal of the American Medical Informatics Association

Implementation Science

Effective Health Care

Cochrane Database of Systematic Reviews

JAMA

British Journal Of Clinical Pharmacology

CMAJ Canadian Medical Association Journal

Cochrane Database of Systematic Reviews

http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD006094.pub2/abstract
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD006094.pub2/abstract


Cochrane Database of 

Systematic Reviews

CMAJ 

Canadian Medical Association Journal

Cochrane Database 

of Systematic Reviews

Quality & Safety In Health Care

The Journal Of Continuing Education In 

The Health Professions

Journal Of Safety Research

Cochrane Database of 

Systematic Reviews

Gerontology & Geriatrics Education

Cochrane Database of 

Systematic Reviews

Journal Of Pharmacy & Pharmaceutical 

Sciences: A Publication Of The Canadian Society For Pharmaceutical 

Sciences, Société Canadienne Des Sciences Pharmaceutiques

Medical Journal of Australia

JAMA

Drugs & 

Aging

http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD004398.pub3/abstract
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD004398.pub3/abstract
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD006904.pub3/abstract
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD006904.pub3/abstract
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD003030.pub2/abstract
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD003030.pub2/abstract


Cochrane Database of Systematic Reviews

Cochrane Database of Systematic Reviews

Implement Sci

Journal of Perinatology

Nutrition of the Preterm Infant

Feeding and nutrition in the preterm infant

Journal of the 

American Dietetic Association

Journal of 

Pediatric Gastroenterology & Nutrition

A toolkit for Clinical Commissioning 

Groups and providers in England. 2nd Edition. Malnutrition Matters : 

Meeting Quality Standards in Nutritional Care

J Pediatr 

Gastroenterol Nutr

Acta 

Paediatr

Int J Palliat Nurs

J Hosp Infect

Nurse Educ Pract

Journal of 

Neonatal Nursing

Lancet

Arch Dis Child Fetal Neonatal Ed

http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD000259.pub3/abstract
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD000259.pub3/abstract


Clin Nutr

PLoS One

Acta Paediatrica

Journal of Pediatric Gastroenterology & 

Nutrition

Clin Nutr

Reviews in Endocrine and Metabolic Disorders

Journal of 

Developmental Origins of Health and Disease

Pediatrics

International Journal of Nursing Studies

Implementation Science

Arch Dis Child Fetal Neonatal Ed

Arch Dis Child

Arch Dis Child Fetal Neonatal Ed

Neonatology

Cochrane Database Syst Rev



Arch Dis 

Child Fetal Neonatal Ed

Pediatrics

Arch 

Dis Child Fetal Neonatal Ed

Clin Perinatol

Arch Dis Child 

Fetal Neonatal Ed

Cochrane Database Syst Rev

Archives of Disease in 

Childhood

Cochrane Database Syst Rev

Am J Clin Nutr

Arch Dis 

Child Fetal Neonatal Ed

Cochrane Database Syst Rev

CMAJ Canadian Medical Association Journal

Cochrane Database of Systematic Reviews

Proc Annu Symp Comput Appl Med Care

Cochrane Database of Systematic Reviews

Archives of Family Medicine

http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD001175.pub3/abstract
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD001175.pub3/abstract
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD005470.pub2/abstract
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD005470.pub2/abstract


Archives Of Internal 

Medicine

Harv Rev Psychiatry

The Medical Journal Of Australia

Journal Of Diabetes 

Science And Technology

Annals 

Of Internal Medicine

Informatics In Primary Care

Family Practice

BMC Health Services Research

The Cochrane Database Of Systematic Reviews

International 

Journal For Quality In Health Care: Journal Of The International Society 

For Quality In Health Care / Isqua

Journal Of The American Medical 

Informatics Association: JAMIA

BMC Medical Informatics And Decision Making

Journal Of Evaluation In Clinical Practice

The Cochrane Database Of Systematic Reviews

Cochrane Database of Systematic Reviews



The Cochrane Database Of 

Systematic Reviews

The Cochrane Database 

Of Systematic Reviews

BMC Geriatrics

Health Technology Assessment (Winchester, 

England)

The Cochrane Database Of Systematic Reviews

JAMA

Cochrane Database of Systematic Reviews

Health Technol Assess

Medical Care

The 

Cochrane Database Of Systematic Reviews

Journal Of General Internal Medicine

Age And Ageing

The Journal Of Family Practice

Cochrane Database of Systematic 

Reviews

http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD004749.pub2/abstract
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD004749.pub2/abstract


The Cochrane Database 

Of Systematic Reviews

CMAJ: Canadian Medical Association Journal = Journal De 

L'association Medicale Canadienne

International Journal Of Geriatric Psychiatry

Journal Of Health Services 

Research & Policy

The International Journal Of Pharmacy Practice

Critical Care Medicine

Journal Of The 

American Medical Informatics Association: JAMIA

Journal Of The American 

Medical Informatics Association: JAMIA

Journal Of The American Medical Informatics Association: 

JAMIA

The Cochrane Database Of Systematic 

Reviews

The European Journal Of General Practice

Medical Care

The Cochrane Database Of Systematic Reviews

Archives Of Internal Medicine



British 

Journal of General Practice

CMAJ: 

Canadian Medical Association Journal = Journal De L'association 

Medicale Canadienne


	Thesis-copyright-declaration-text-4 (2)
	Mark_Johnson_Final_eThesis



