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1. Background and industrial context

Industrial partner Therapy services
* Physiotherapy
Q GIG Bwrdd lechyd Prifysgol * Podiatry
0L7o Hywel Dda e Occupational therapy
b N HS University Health Board ° Speech and language therapy
¢ Dietetics
The operational challenge Support needed
e Post-COVID backlogs e Accessingrelevant data
* Increasing demand e Operational / digital expertise
e Ageing population ¢ D&C modelling including forecasting
e Limited staff/ clinical resources e Simplify the complexity
e Clinical priority vs routine targets e Turn data into management insights

e Data quality
e Limited D&C resources

Why support matters

*  Without support, services may not be able to make timely decisions

Waiting list management tasks

e Clear backlogs

e Effective demand management

e Resource prioritisation

e Proportional urgent/ routine allocation
e Understand data

¢ Demand & capacity (D&C) forecasting

Researcher suitability

e Operational and digital experience

e D&C planning in Ophthalmology

e Corporate performance reporting

e |Improving Together Framework

e Analystrole and dashboard
development

* Thegoalisto provide earlier warning, clear planning and more trusted evidence using demand and capacity forecasts

Demand & capacity forecasting in NHS therapy services
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2. Literature review key components

* Forecasting e Demand * Prediction
* Planning * Modelling * Healthcare
Keywords .

Majority recent
publications
*  Outpatients [6]

e  PubMed (Primary) N * Emergency dept. [4]
* IEEE Xplore NHS demand & capacity - * NHSdemand

i i i papers forecasts [1]
*  UWTSD Library Pprocess literature review

* Modelvalidation [2]
* Scheduling [11]
* NHSEngland

policies [1]
5 themes
* Forecasting & predictive analytics *  Workforce maturity
* Operational strategy & backlogs e Service specific modelling

e Statistics
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3. Literature review highlighting research problem

Established

. Operational
forecasting

Validation gap and

Predictive evolution Research need

methods complexity little trust
ARIMA[1]; Local variation [6]; Machine learning & Accuracy and Trusted, usable
Prophet[1]; Planning priorities [3]; hybrid ML/queue- based explainability not validation in operational
Discrete Time Interdependencies [3]. approaches [4] routinely monitored [2]; practice [2]
simulation [12]; Impact on clinical "buy-
NHS D&C tools [1]. in” [9].

Research problem

How can demand and capacity forecasting outputs be made accurate,

transparent and operationally trusted?
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4. Aim and objectives

Aim: Develop and evaluate a business intelligence solution supporting demand and capacity

forecasting and forecast validation within NHS therapy services.

Objectives:

Improve data Implement suitable Evaluate accuracy Develop operational Evaluate usability
collection and forecasting against actual dashboard with through stakeholder
automation approaches outcomes validation feature feedback

Demand & capacity forecasting in NHS therapy services 5



BSc Applied Computing | Industrial-Based Research

5. Research methodology

Philosophy Approach Strategy 1: Strategy 2: Development
Experimentation Action research methodology
Positivist measurement; Deductive testing of Testing Observing Feature Driven
Interpretivist feedback established techniques Hypothesis Surveys Development (FDD)
Factual selection Feedback methodology

Plan > Develop > Test > Stakeholder feedback > Refine & deploy
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6. Strategy 1: Forecasting experiment and data analysis

Historical data Approaches

Demand, activity,
capacity, waiting list;
Use Excel, SQL,
Python or R to
manipulate data

Existing NHS method,
ARIMA, Prophet, DTS
simulation

Quantitative operational data

¢ At least 12 months of historical data

¢ Weekly or monthly frequency according to availability
e Same training, test and forecast periods

Demand & capacity forecasting in NHS therapy services

Actual data Accuracy

Same period and Mean Absolute Error
forecast horizon (MAE);
Root Mean Squared
Error (RMSE);
Mean Absolute
Percentage Error
(MAPE)

Selection rule

Selection

Accuracy &
consistency across
services and time
periods

No single metric determines the outcome. The selected
approach should show low error and stable performance

across services and periods.
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7. Strategy 2: Action research and stakeholder evaluation

1. Plan

Requirements and
baseline survey

Survey plan
e 15-20 adult staff participants

4. Reflect — 2. Act e Baseline, post-model and post-dashboard
e = Develop forecast e Likert scale and multiple-choice items
and refine ‘ orc]icashboard ¢ Open comments for thematic analysis
eature

®
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8. Proposed design: Power Bl dashboard home page

Q. GIG
<"%7"’NHS

Bwrdd lechyd Prifysgol
Hywel Dda
University Health Board

Therapies demand and
capacity forecasting
dashboard

Waiting list

Demand

Capacity & activity
Pathway

Trajectories & planning

Validation (restricted access)
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9. Proposed design: Operational summary

Summary | Demand | Capacity | Pathway | Planning | Validation

THERAPIES DEMAND & CAPACITY

Specialty v Sub-specialty v Type v County v Period v

Demand Capacity D&C gap Waiting list 14+ weeks

1,250 1,140 -110 2,475 640

Demand vs capacity Total waiting list Waiting-list forecast

14-week breaches Decision prompts

Pathway parameters

@ Capacity below demand

DNA | ROTT | new:follow-up | capacity  EreRmies ereesn

Demand & capacity forecasting in NHS therapy services
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10. Proposed design: Restricted validation view

FORECAST VALIDATION | RESTRICTED ADMIN VIEW

MAE RMSE MAPE Model status
60.8 10.3 8.7%
Forecast vs actual Accuracy trend over time
Metric Current Threshold Status Action Early warning logic
MAE 60.8 <50 Amber  Monitor * repeated deterioration
RMSE 10.3 <8 Red Review e threshold breach
MAPE 8.7% <10% Green None * model/version change
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11. Project plan, resources and budget

Sep Oct Nov Dec Jan Feb Mar Apr May

Proposal & literature _

Wireframe & dashboard

Action research & surveys -]

Evaluation & refinement

Report & viva
Technology People Budget
NHS laptop, SQL Server, Power Bl, Excel, Therapy leads, teams, Performance, No additional funding expected. Main
R/Python and Microsoft 365 Digital, Data Science and supervisor cost is staff time; existing licences and

open-source tools will be used.
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12. Impact, limitations and future development

Potential impact Limitations Future development
e Earlier identification of D&C gaps e Data quality and completeness e Workforce, finance and sickness
e More transparent and trusted e Limited validation period data
planning e Stakeholder availability e Scenario simulation
e Strengthen data skills e Time alongside full-time e Wider planned-care rollout
e Reduced manual preparation employment e Selected Al/ML enhancements
e Repeatable monitoring across e Transferability requires local
services with potential to scale suitability assessment

Demand & capacity forecasting in NHS therapy services
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13. Deliverable and success criteria

Minimum viable project Success criteria
e One therapy service or pathway fully modelled e Repeatable documented dataset
e Existing forecast plus one alternative approach e At leasttwo approaches compared

e Forecast validation evaluated e Forecast validation implemented
e Functional operational summary Working Power Bl dashboard
e Restricted validation page Stakeholder feedback driving refinements

The project is not just a dashboard: it is a tested route from forecast creation to validation and

operational decision-making.
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