

demand modelling in the nhs
1. Introduction

This paper describes some of the methods used to estimate the demand for staff used in the NHS.

2. The importance of history and funding

Before reviewing the different methodologies for assessing demand, it is important to acknowledge that the size of their workforces are also heavily influenced by history and funding policies rather than purely need.  For instance, the location of Bart’s hospital was decided by a monk in 1123. In spite of a big shift of population over the last 80 or so years, it has successfully fought off closure and is now merged with the former London Hospital.  London still has a disproportionately large number of teaching and district general hospitals, whose local populations fiercely defend them against closure and loss of services. 

From time to time, governments have used various mechanisms to increase funding outside London and the South East, particularly in areas of economic and social deprivation.  This has led to a counter argument from affluent areas, without large population centres, of having much worse services than elsewhere and that even affluent people’s health declines with age.

International comparisons show that countries prioritise quite different services for investment, without an obvious medical rationale.  Services within particular countries are also subject to lobbying pressures or being regarded a “Cinderella” services.  For instance, although more women die of heart disease than breast cancer, much more focus has been given to the latter.

While these powerful influences need to be acknowledged, a range of demand methodologies are reviewed in the following paragraphs.

3. Types of demand modelling
There are numerous ways to model demand, which depend very much on the type of activities that staff undertake.  The easiest ones to model are those where the workload is very predictable and uniform.  The types of demand modelling are reviewed:

· Per capita 

· Weighted population

· Activity and acuity based
· Care Group workforce planning

· Social workers’ model

· PA’s Children’s Workforce Supply and Demand Model
4.  Per capita demand

This models the number of staff required in relationship to the population served.  This is used by the medical professions and can highlight significant regional variation.  However, they are one albeit very party in planning discussions and these views are sometime challenged by employers or the Department of Health.
Table 1 - Population based workforce targets for Surgery

(Source: Royal College of Surgeons of England: Developing a Modern Surgical Workforce, January 2005)
	Specialty
	Target 1:

	General surgery
	25,000

	Trauma & Orthopaedics
	25,000

	Urological surgery
	80,000

	Otorhinolaryngology
	75,000

	Oral & Max.
	15,000

	Plastic surgery
	100,000

	Cardiothoracic surgery
	182,000

	Neurosurgery
	250,000

	Paediatric surgery
	300,000


5. Weighted population

This approach was used for district nursing by Christine Spens
, published in the Nursing Times.  This was based on a survey of district nursing activity in Winchester and Eastleigh that showed that the workload per patient was directly linked to the age of patients.  Those aged 85 and over required the most time from care staff.  The next step was to use GP lists to allocate patients to three age bands with a corresponding weighting to reflect the time required by care staff.  The weighting per patient is as follows:

· 85 plus: seven points 

· 65 to 84: 1.5 points

· 64 and under: 0.065 points (this equates to 6.5 points per 100 patients)

To make comparisons as accurate as possible, it is important to take travelling time into account.  This could be high both in large, rural areas where staff travel long distances and in very congested towns, where staff spend more time in traffic jams.  This adjustment can be done by carrying out a survey of travelling time during a week and then subtracting this from WTE.  Thus, someone with a travelling time of 7.5 hours per 37.5 hour week, would have 30 hours clinically available or 0.8 WTE (37.5 – 7.5).  

Jarman scores of economic and social deprivation were found to have less impact than age, according to Christine Spens’s research.  However, it will be interesting to evaluate the methodology in deprived, inner cities, where the needs of different ethnic populations may have a significant impact on the demand for district nursing services.  


A particular benefit of this methodology is that the data required is readily available and the work in analysing it is not excessive.  There are other methodologies available that are based on much more detailed work, involving the analysis of the duration and number of visits required by each patient.  Such an approach was adopted by Warrington Community NHS Trust.  It would be interesting to evaluate the two approaches, by applying them to the same organisation.

6.  Activity and acuity based

Hospital nursing provides a good example of activity and acuity based demand modelling.  For instance the sickest patient in intensive care, categorised as level 3, has one nurse per occupied bed and in addition a unit would have a supervisor.  The next level down is high dependency, level 2, which has one nurse to two patients.  Level 1 has one nurse to three patients.  

Table 2 - Workforce plan for a 14 bedded Intensive Care Unit

	Grade
	No. Staff
	Hours a day
	Days
	Hours to cover
	A/L 24%
	WTE

	Supervisor 7
	2
	22.5
	7
	315
	391
	10.42

	Nurse Band 6
	2
	22.5
	7
	315
	391
	10.42

	Nurse Band 5
	12
	22.5
	7
	1890
	2344
	62.50

	HCA
	2
	22.5
	7
	315
	391
	10.42

	Total
	 
	 
	 
	2835
	3515
	93.74


The above table shows how the demand is calculated for a 24/7 service, where staff work a day and a night shift of 11.25.  This adds up to 22.5 hours a day of paid time.  However, the cover is 24 hours, as staff are not paid for their lunch and other breaks which they stagger.  In addition, 24 per cent is added to cover annual leave, mandatory professional updating and sickness and absence.  The total hours are divided by those of the working week, which is 37.5 in this case, which gives the whole or full-time equivalent.    

7. Care group workforce planning

The NHS has been criticised for planning for professional silos, without adequately acknowledging the role of multi-disciplinary teams in the delivery of healthcare.  It has sought to address this by producing plans based around the staff who work to specific patient groups, with a view of increasing flexibility and reducing delays in care, through multi-skilling.  Changes in skill mix, in shifting tasks from one staff group to another, have been used to substitute shortage professions with suitably trained support workers.
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