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	Abstract 

	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Developmental Dysplasia of Hips (DDH) is a relatively common neonatal condition with the incidence reported as 19 and 4 per 1000 newborn girls and boys respectively 1. The recognised treatment of this condition involves the use of Hip Abduction Orthoses (HAO) such as a Pavlik Harness or a Hip Abduction Brace. A best practice management model was developed for babies with DDH following a near incident in 2005. This involved a comprehensive review process which aligned the clinical pathway from diagnosis to the end of treatment with best practice. This resulted in the establishment of:
· Clinical Practice Guidelines (ie clinical algorithm)
· Parent information pamphlet
· Application guidelines and competency assessment tools for HAO use 
· Northern Sydney and Central Coast Area Service HAO networks 
· Parent Satisfaction Survey
· KPI monitoring processes

The outcomes included a risk reduction of 77% (Risk Priority Number) and 100% of Key Performance Indicators (KPI’s) being met. 

	Aim 

	That 100% of infants with DDH diagnosis requiring management by HAO, are referred for treatment within 24 hours of diagnosis and suffer no adverse outcomes by November 2005. 

	Nature of the Problem 

	The project was implemented in 2005 when an identification band was left in situ and remained covered for three weeks by a Pavlik Harness, resulting in the loss of skin integrity for the baby. This event exposed opportunities for improvement relating to service delivery for example, standardisation of clinical practice including the referral process and the establishment of a seamless clinical service. The multidisciplinary review by key stakeholders, staff as well as consumers involved in the diagnosis and management of babies with DDH requiring HAO, focused on the review of the whole process from diagnosis to the end of treatment. 

	Extent of the problem 

	The extent of the problem was determined initially by obtaining the consumer story followed by a multidisciplinary team review utilising a Failure Mode and Effects Analysis (FMEA) tool. An initial Risk Priority Number (RPN) was scored (829) and recalculated after design improvements were implemented, with the goal of reducing the RPN by 50%. Additionally, management changes had occurred in 2004 for non-surgical episodes of care for babies with DDH without service realignment.

Consultation outcomes with other health services in 2005 found: 
· No Clinical Practice Guidelines or Competency of Application 3, 4, 5 in 2005 identified for Children’s Hospital Westmead (CHW), Sydney Children’s Hospital (SCH) or John Hunter Hospital (JHH) or elsewhere 
· Neither CHW, SCH, JHH or HAO manufacturers in 2005 had written information for parents regarding care instructions for a HAO 3, 4, 5

A Literature Review at the time was performed to establish evidence for best practice 1,2,3  

	Strategic importance 

	The model developed for DDH relates to the 7 Strategic Directions of NSW Health in the following categories (1,2,3,5 & 6) 6
1: Preventing loss of skin integrity/avascular necrosis 1,2. (Category 1: Make Prevention everyone’s business)

2: Established standards and feedback mechanism: Clinical Practice Guidelines, Competency of Application, DDH clinic, Parent Information booklet and a Parent Satisfaction Survey.  (Category 2: Create better experiences for people using health services)

3: Promotion to staff, Parent Educators and Early Childhood Centres; NSCCAHS HAO networks were established and DDH clinical services were coordinated leading to improved health outcomes. (Category 3: Strengthen primary care and continuing care in the community)

5,6: Clinical practice and competency guidelines were standardised; staff were educated and allocated efficaciously throughout the episode of care.(Category 5: Make smart choices about the costs and benefits of  health services, Category 6: Build a sustainable work force)

	Planning and implementing solutions 

	Using a FMEA tool, solutions were identified and implemented, many incorporated into clinical practice guidelines (CPG’s), these are as follows:

	ACTIONS
	RESPONSIBILITY
	OUTCOME ACHIEVED

	1. Babies requiring a HAO have ID bands removed from lower limbs prior to application, and ID bands are reapplied on upper limbs. 
	Midwife/nursing staff, Physiotherapists and Orthotists
	CPG’s benchmark achieved

	2. Referral to Orthotist & Physiotherapist for HAO application is made within 24 hours of diagnosis and an orthotics referral form is completed.
	Referring Consultant or Registrar
	Consultant/registrar contacts Orthotics or Physiotherapy department and documentation is completed. CPG’s benchmark achieved.

	3. Designated time to application is now defined within 5 days from the day of diagnosis.
	Orthotist
	CPG’s benchmark achieved.

	4. Regular review of HAO/  development of the baby.
Follow-up appointments at a maximum of 2 week intervals during an allocated DDH clinic are booked
	Orthotics (HAO) and Physiotherapist (development)
	CPG’s benchmark achieved.

	5. Development of Clinical Practice Guidelines for the application of a HAO.
	FMEA team
	Policy developed and available now  on RNSH Intranet.

	6. Development of HAO application  guidelines
	Physiotherapists and Orthotists
	Policy developed and available now  on RNSH Intranet 

	7. Stock management process developed to monitor the ordering process and define minimum/maximum stock levels required.
	Orthotist 
	Implemented.

	8. Development of  Parent Education Booklet in consultation with consumers. 
Booklet provided to parents at initial appointment.
	Physiotherapists and Orthotists

	Implemented and evaluated. Separate Education  booklets covering  the care aspects Pavlik Harness and Hip Abduction Brace are available.

	9. Development of DDH Clinic to improve access and coordination.
	Physiotherapists and Orthotists
	Implemented. Baby is reviewed by Orthotist and Physiotherapist at the DDH Clinic 

	10. Education regarding DDH and the redesigned model
	Physiotherapists
Orthotists
	RNSH staff 
Parent Educators
 Early Childhood Centres (ECHC)

	11. Inform NSCCH Paediatric and Maternity Service networks regarding the service and referral process
	Orthopaedic Specialist
	Completed.



NB: Consideration should be given to the registry of DDH babies in the NSW Register of Congenital Conditions as well as the criteria for notification to this Register.


	Outcomes and Evaluation 

	Outcomes were evaluated firstly by recalculating the RPN following the redesign of DDH services. The RPN re calculation equalled 187 which was a reduction of 77%. This surpassed the goal of reducing risk by 50% and satisfied our professional responsibilities in the prevention of any future adverse outcomes.

Clinical outcomes were also evaluated from November 2005 - 2006 against KPI’s (n = 44 babies requiring Pavlik Harness, n = 12 requiring Hip Abduction Brace). Analysis over this period showed that there was no loss to follow-up and that 100% of KPI’s had been met, including:-
1. referral within 24hrs of diagnosis
2. HAO application within 5 days; 
3. maintenance of skin integrity; 
4. prevention of avascular necrosis;
5. ID bands being removed and resited on application.
6. high rating of parent satisfaction with 100% of parents who responded to the survey reporting that:-
· The information and advice given at the time of application was adequate and helpful;
· The pamphlet was clear and easy to understand;
· They were seen at their appointment time and that follow-up management was satisfactory;
· That they rated the overall care of their baby as good (14%) to excellent (86%).

2010 Update:  These KPI’s have consistently been maintained during audit periods over the past 3 years. Monitoring will continue including evaluation using the Parent Questionnaire. An adverse incident form is being developed to prompt Incident and Injury Management Systems (IIMS) notification and record unmet KPI’s for system improvement as part of our ongoing evaluation processes.

	Sustaining change 

	Strategies implemented have been sustained for 12 months during 2006 and intervening period to 2010. Sustaining change has been achieved through streamlined DDH management including the redesign of services, standardisation of clinical practice, ongoing education, and a defined ongoing evaluation process. For example:-
1) Development and implementation of the CPG’s and Application Guidelines for HAO;
2) Education of RNS staff and community groups (Parent Educators / ECHC’s); 
3) Structure redesign for example the establishment and maintenance of a DDH clinic; 
4) Ongoing evaluation process against KPI’s has been developed and implemented. For example the KPI’s being measured include referral/application timeframes and parent satisfaction.

2010 Update: Our DDH clinic has grown 40% from the initial numbers of n=56 in 2006, to n=79 in 2009.


	Future Scope 

	The incidence of DDH is reported as 19 and 4 per 1000 newborn girls and boys respectively 1. The strategies implemented are transferable and applicable across NSW Health for those Health Services who have not yet developed the resources below:
· Standardisation of HAO referral, application and follow-up processes;
· Application Guidelines for both Pavlik Harness and Hip Abduction Brace; 
· Parent Education Booklets for both Pavlik Harness and Hip Abduction Brace
· Development of a Clinical Practice Guideline for the application of a HAO

2010 Update
The referral and screening processes for ultrasonography are now being examined, and a formal ethics approved research study is being conducted to evaluate the outcomes of this model.
 


SUPPORTING DOCUMENTATION FROM THIS PROJECT
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