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1 Background 

Tier 3 healthy weight services for Kent residents are currently commissioned by Kent 
County Council via the Public Health grant.   

The Public Health grant is intended to fund health promotion and primary prevention 
services.  Some Tier 3 weight management is delivered to patients with a primary 
function of health promotion/ prevention, as part of the pathway that may also include 
Tier 4 bariatric surgery.  However, Tier 3 weight management may also be delivered as 
part of a planned surgical pathway, ie for people who are seriously obese who are 
required to achieve a reduction in BMI before they can receive a surgical intervention.   

Tier 4 obesity services were until 2016/17 commissioned nationally by NHS England, 
with commissioning responsibility transferring to Clinical Commissioning Groups from 
April 2016.  

There is no current national framework for commissioning obesity services and local 
areas and a consequent need for to agree on a local way forward for the commissioning 
and funding of Tier 3 and 4 services. 

Recent NICE guidance1 has suggested that people with diabetes and high BMI should 
be offered Tier 3 and 4 weight management services, and this will increase the potential 
demand for these services in future. 

Whole Systems Partnership was asked to develop a simple systems model to allow 
CCG and Public Health service commissioners to explore the impact of changes in 
demand, prioritisation and outcomes on service activity and costs.     

This reports provides a user guide to the model. 

2 The system dynamic model  

2.1 Model scope 

The model currently simulates the impact of changes in activity, commissioned capacity 
and prioritisation on waiting lists and costs.  It does not seek to model the outcomes 
achieved by the system currently or in future.  It excludes any costs and activity 
associated with follow-up and review after initial tier 3 and/or tier 4 treatment. 

The model is based on estimates of the current total rate of progression from tier 3 to 
tier 4, and an assumption that this will continue to apply to future changes in the level of 
demand for tier 3. 

                                            
1 Obesity: clinical assessment and management, NICE, August 2016 
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2.1.1 Note on outcome data 

Current outcome data is largely focused on the degree of weight loss achieved by 
patients and the consequent change in BMI.  Information is also collected on whether 
or not the patient wishes to undergo bariatric surgery on entry to the tier 3 service, and 
whether this was in fact the outcome for the patient.  However, data is not collected on 
whether entrants to the tier 3 service are potential candidates (from a clinical 
perspective) for tier 4, or not. This means that the impact of changes in the level of tier 
3 interventions on tier 4 demand, in terms of the reduction in tier 4 surgery activity and 
cost achievable if, for example, tier 3 interventions can be developed to achieve a 
greater degree of weight loss (either on average, or for an increased proportion of tier 
3 patients), thus removing a greater proportion of tier 3 patients from the potential 
stream of demand for tier 4 services. 

2.2 Model parameters 

The model has been developed to run over a period of 5 years, measured in months. 

2.3 Model overview 

The basic model structure for Tier 3 and Tier 4 patient flows is shown below. 

 

 

Figure 1:  model structure – patient flows for tier 3/4 weight management services, 
surgical and prevention pathways 

 Two streams of patients enter the system as referrals to the Tier 3 service: 

o Patients requiring weight management before elective surgery can be 
carried out (the surgical pathway) 

o Patients requiring weight management to improve health and reduce the 
risk of future ill health (the prevention pathway) 

 A proportion of those entering the waiting list for tier 3 will exit the list before 
treatment starts (this will include inappropriate referrals, patients choosing not to 
start treatment and any other form of attrition).  

 Patients in the waiting lists will enter tier 3 treatment in the next cohort available 
to them, provided that there is capacity.  Options for the prioritisation of each 
patient stream are described more fully in section 2.4.4 below. 

 Patients remain in tier 3 treatment for a period of time and then either: 

o Progress to a waiting list for tier 4 surgery 
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o Exit the system (this include all those who do not progress to tier 4, for 
any reason) 

 A proportion of patients referred on to tier 4 will exit the waiting list before 
treatment starts (this will include inappropriate referrals, patients choosing not to 
start treatment and any other form of attrition) 

 Patients on the waiting list for tier 4 surgery receive treatment when capacity is 
available. 

2.4 Baseline data 

Available data on overall activity levels and patient flows for tiers 3 and 4 has been used 
to initialise the model.  Where data is not available, estimates have been used to initialise 
the model.  Data and estimates are set out in the section below. 

2.4.1 Activity data – treatment starts 

Data from KCC indicates the following numbers of patients whose treatment started 
and was completed in the 3 years to 2015/16: 

 

 2013/14 2014/15 2015/16 Total 

Patients starting 
tier 3 treatment 

398 517 58 973 

Table 1:  patients starting and completing tier 3 treatment, 2013-2016, by starting year 
(source:  KCC Public Health2) 

The figures for 2015/16 is low as most patients starting treatment in 2015/16 had not 
completed it at the year end. 

In order to arrive at a reasonable figure for the current average number of treatment 
starts per month, the 2014/15 total was used to arrive at an average of 43 treatment 
starts per month. 

2.4.2 Referrals by pathway 

A Sep 2015 report3 indicated that 31% of referrals were for patients in the surgical 
pathway stream. The remaining 69% are assumed to be referred for health promotion 
or risk prevention. (note that although it is not clear from the report what time period 
this split refers to, it appears to be for recent referral activity) 

The same report indicated that 226 patients were referred Dec-March in 2014/15, with 
200 starting treatment in May 2015 (the next available treatment cohort).  While not all 
of the remaining 26 referrals may have exited the waiting list, it has been assumed 
within the model that there is an average attrition rate of 26/226 = 12% between 
referral and start of treatment. 

Applying this to the average monthly starts in 2014/15 in Table 1, this gives a baseline 
of 43/(1-0.12) = 48.6 referrals to tier 3 per month.  This has been rounded to 50 
referrals per month (but can be varied by the model user from the model interface). 

2.4.3 Tier 3 capacity and treatment time 

Tier 3 services are currently commissioned from an external provider on the basis of a 
block contract with an assumed volume of interventions. 

                                            
2 Bariatric Outcomes for 2013/14 – 2015/16, undated 
3 Commissioning arrangements for Healthy Weight and Obesity adult obesity services 

across Kent, Obesity Task and Finish Group, 2 September 2015 
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The 2015/16 contract was for £300,000 to treat 400 patients (ie a baseline unit cost of 
£750 per patient).  

However, in 2015/16 additional blocks of activity have been commissioned in year, the 
most recent for an additional 200 patients at a cost of £725 per patient. 

Patients are admitted into the service in treatment cohorts.  The model has been 
developed on the basis of 3 cohorts per year (starting in month 0, 4 and 8 of each 
year).  Cohort size can be selected on the basis of: 

 Admitting all patients to the next cohort after they start to wait for treatment, up 
to the annual maximum number of commissioned treatment starts per year 

 Setting a maximum size for cohorts, such that no more than this number will 
start treatment however many are waiting at the time. 

2.4.4 Prioritisation for tier 3 treatment 

Three options are available within the model for how people referred for tier 3 in the 
prevention stream and the surgical pathway stream are admitted into a cohort: 

 Option 1:  variable size cohorts, in which patients are admitted to a cohort from 
the two streams in proportion to the number waiting in each stream (simulating 
the current ‘first come first served’ admissions policy) 

 Option 2:  patients from the surgical pathway stream are given priority, such that 
people waiting in this stream will be admitted to the cohort first, until either they 
are all admitted or the cohort is full. Any remaining capacity in the cohort will be 
filled from the prevention stream, until there are no more patients waiting in this 
stream or the cohort is full 

 Option 3:  the reverse of option 2, ie patients waiting in the prevention stream 
are given priority and will be admitted to the cohort first with any remaining 
capacity filed by patients from the surgical pathway stream 

2.4.5 Tier 3 treatment duration 

Tier 3 treatment is intended to last for 12 months:  however, a small proportion of 
patients are discharged or fast-tracked before this time.  Data on actual treatment 
duration is not currently available and so an average tier 3 duration of 11 months 
has been assumed within the model. 

2.4.6 Progression to tier 4 surgery 

The Sep 2015 report4 indicated that: 

 In 2013/14 there were 158 admissions for bariatric surgery from Kent, of which 
99 had been referred from the Tier 3 service. 

This equates to: 

 An average of 158/12 = 13.2 surgeries per month, of which 59/12 = 4.9 have 
not first received a Tier 3 intervention 

 Assuming an attrition rate of 10% for patients between referral from tier 3 and 
tier 4 surgery, an average of (99/(1-0.1))/12 = 9.2 referrals to tier 4 from tier 
3 per month 

Data on the proportion of referrals to tier 4 from each stream (prevention or surgical 
pathway) is not currently available.  The assumption currently used in the model is that 
an equal proportion of people in each pathway will progress from tier 3 to tier 4.  This 
equates to 20.4% of patients leaving each pathway with baseline data.  The 
percentage for the prevention pathway can be varied on the model interface – the 

                                            
4 Commissioning arrangements for Healthy Weight and Obesity adult obesity services 

across Kent, Obesity Task and Finish Group, 2 September 2015 
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model will calculate the value for the surgical pathway required to balance the total 
number of t4 surgeries from t3 given the assumed attrition rates and tier 3 referrals. 

2.4.7  Tier 4 capacity 

The model includes an annual funded capacity for tier 4 services.  It is assumed that 
this is spread evenly across the year so that 1/12 of the total capacity is available each 
month.   

 Patients referred to tier 4 from other sources (ie not via tier 3) are given priority. 
The reasons for people being directly admitted to tier 4 without first receiving tier 
3 treatment are unclear but could possibly include revisions for people who have 
already had a tier 4 treatment, and/or clinical decision-making outside the 
recommended pathway for weight management.  (Privately funded tier 4 
treatments are assumed to be excluded from the baseline tier 4 activity data 
model). 

 Patients from the tier 3 waiting list (with proportionate capacity for those from the 
prevention and surgical pathway streams) are admitted for tier 4 surgery until 
capacity is filled, with the remainder staying in the tier 4 waiting list. 

 The model is initialised with a funded capacity of 200 tier 4 treatments per year 
(note that this is above baseline tier 4 demand) 

2.4.8 Costs  

Unit costs of treatment are applied as follows: 

 The average unit cost of £750 for baseline tier 3 activity is applied until the 
baseline capacity is reached 

 The average unit cost of £725 for additional tier 3 activity is applied until the 
additional capacity is reached 

 An average unit cost of £6000 for tier 4 surgeries is applied to all tier 4 
surgeries (from all sources).  This is based on average England 2014 tariff costs 
for gastric bypass and gastric bands, and the proportions of Kent patients 
receiving each type of treatment, as quoted in the September 2015 report5. 

 All unit costs can be adjusted in the model interface. 

Annual cumulative costs are calculated for: 

 Tier 3 (for all pathways) 

 Tier 4 (for all pathways plus other sources of tier 4 activity) 

 Tiers 3 and 4 (by pathway) 
 

3 The diabetes pathway 

The model includes an option to add a third pathway for people with diabetes, simulating 
additional activity required to address the August 2016 NICE guidance.  

3.1.1 Requirements for treatment under the guidance  

In brief, the guidance suggests that CCGs should commission a range of weight 
management services for people diagnosed with type 2 diabetes in the last 10 years: 

 Discussion on weight management, including option for t3 treatment, for those 
with BMI >30 

 Fast track tier 3 leading to a potential referral for tier 4 offered to those with 
BMI>35 

 Referral to tier 4 for those with BMI >50 

                                            
5 Commissioning arrangements for Healthy Weight and Obesity adult obesity services 

across Kent, Obesity Task and Finish Group, 2 September 2015 
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3.1.2 Baseline data for Kent 

No current data was available to allow a direct conversion of the NICE requirement 
into projected activity in an additional diabetes pathway for Kent.  The following were 
used to develop an initial estimate of potential activity requirements. 

 

 Diabetes prevalence data6 gives 76,000 people registered with diabetes in Kent 
in 2014/15 

o No data was available on incidence, age of diagnosis, or BMI breakdown  

 Nationally, of people with type 2 diabetes (for which a BMI is recorded): 
o 31.5% have BMI 30-34.9 
o 14.5% have BMI 35-39.9 
o 8.6% have BMI 40+ 

3.1.3 Baseline modelling assumptions for the diabetes pathway 

The available baseline data has been used to develop the following assumptions for 
the diabetes pathway, if selected in the model: 

 Estimated average incidence of 10,000 pa for Kent, plus 5,000 of the previously 
diagnosed, to give a total pool of 15,000 people with diabetes per year of whom: 

o 20% have BMI 35-50 who may potentially be referred for t3 treatment 
with an ALOS in t3 of 6 months (as opposed to 11 months for other 
pathways) = 250 per month 

o 3% have BMI 50+ who may be referred for t4 treatment = 37.5 per month 

 A take-up of 50% for both potential referral pools 

 A reduction of 20% demand for the other tier 3 pathways, and a reduction of 25% 
in other tier 4 surgeries (not going through tier 3 first) to reflect the fact that a 
proportion of people in the other 2 pathways will have diabetes: 

o National data suggests approximately 20% of people with BMI>35 and 
approximately 25% of people with BMI>50 

  

                                            
6 Source: Quality Outcomes Framework, prepared by: KPHO (ES/LLY), 08/16 
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4 Model user guide  

The model can be accessed using iThink™ software.  Alternatively, an online version of 
the model is available at the following link:  Kent tier 3 and 4 healthy weight model 

Some functionality available when using the model in iThink™, related to table of annual 
costs, is not available online.  This is explained in section 4.3 below. 

4.1 The model interface 

4.1.1 Front page 

The front page of the online model is shown below 

 

 

The model front page enables the user to navigate to the costs and capacity page, to 
change assumptions and baseline data, to select options for cohorts and prioritisation, 
and run the model. 

4.1.2 Running the model 

Click the ‘Run’ button to run the model.  The front page should then look like this: 

http://netsims.wspnetsims.com/netsims/lucyoleary/tier3and4wm_v4.4/index.html
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The graph pad contains more than one page.  To cycle through these, click the small 
white triangle in their bottom left hand corner shown below. 

 

4.1.3 Navigating to baseline activity page 

Click the ‘go to baseline activity’ button.  You will see this page. To return to the front 
page click the ‘Home’ button. 
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4.1.4 Navigating to costs and capacity page 

Click the ‘go to costs and capacity’ button.  You will see this page: 

 

To return to the front page click the ‘Home’ button. 

4.1.5 Navigating to diabetic pathway page 

Click the ‘go to diabetic pathway’ button.  You will see this page: 
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To return to the front page click the ‘Home’ button. 

4.1.6 Navigating to annual costs table page 

Click the ‘go to annual costs table’ button.  You will see this page: 

 

To return to the front page click the ‘Home’ button. 

 

4.1.7 Options within the model 

Options can be introduced by using the sliders and switches. 

Switches can be used to activate: 
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 On the front page 
o Whether the diabetic pathway is activated or not 

 On the ‘costs and capacity’ page: 
o A maximum cohort size for each tier 3 cohort 

 On the ‘baseline activity’ page: 
o Whether a pathway is prioritised in tier 3 or not 
o Which pathway is prioritised, if any 

To activate a switch, click it.  A green light will appear on the switch when it is activated. 

Sliders can be used to vary: 

 On the ‘baseline activity’ page 
o The baseline total tier 3 referrals per month (default = 50) 
o The percentage of tier 3 referrals which are in the surgical pathway 

stream (default = 31%) 
o The projected average annual growth in tier 3 referrals over the 5 year 

period (default = 0%) 
o The baseline tier 4 surgeries from tier 3 pm (default = 8.3) 
o The baseline percentage of tier 3 prevention patients who progress to tier 

4 (default = 21.3%:  this sets the equivalent percentage of the surgical 
pathway at a matching 21.3%) 

o The average number of tier 4 surgeries per month which have not 
progressed from tier 3 (default = 5.0) 

 On the ‘costs and capacity’ page: 
o The annual funded capacity for: 

 Tier 3 (baseline commissioned capacity) 
 Tier 3 (additional funded capacity) 
 Tier 4 surgeries 

o The average unit cost for: 
 Baseline levels of tier 3 activity (cost per patient) 
 Additional tier 3 activity (cost per patient) 
 Tier 4 surgeries (cost per patient) 

o The maximum cohort size, if this is activated (default = 150) 

To use a slider, grab the grey triangle and move it to a new position, or click on the 
number in the slider and type in a new value.  To return it to the default position, click 
the small ‘U’ button on the slider shown below. 

 

4.2 Build a new scenario 

Use the input tables and sliders to build the scenario you want to test, navigating 
between the pages as required.  When you have finished click ‘home’ and run the model 
again.   

4.3 Example 

The picture below shows the model interface for a scenario where the following changes 
have been made to default values in the model: 

 There is 5% annual growth in tier 3 referrals from a baseline of 50 per month 

 Priority for tier 3 is given to patients on the surgical pathway 

 Annual tier 4 funded capacity is 100 surgeries 
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Note that: 

 

 The graph pad is showing page 4 

 In the online model only:  the table pad showing annual costs of treatment 
displays the cumulative value for the end of each month.  To see the annual 
totals for each year, slide the slider to view the monthly totals for month ‘Initial’, 
11, 23, 35, 47 and 59.  In the example above, the total costs for year 5 of the 
model are: 

o For all tier 3:  £437.0k 
o For all tier 4:  £600.0k 
o For tier 3 and 4 for surgical pathway patients:  £217.8k 
o For tier 3 and 4 for prevention pathway patients:  £459.2k 
o For tier 3 and 4 for diabetes pathway patients: £0 (we have not switched 

on the diabetes pathway in this example) 
o For tier 4 treatment not via tier 3: £360.0k 

 In the model version accessed via iThink™: the table pad displays the year 
end totals only 

 
LO’L/ Whole Systems Partnership 

September 2016 


