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Introduction/ Background

The societal perspective in health economic evaluation offers decision-makers a means to
understand the broader benefits, beyond health, of alternative courses of treatment (1). Within
cost-effectiveness analyses, decision-makers aim to understand both the costs and benefits of
alternative courses of action such that scarce health resources may be allocated in a manner that
maximizes population health outcomes, reduces unfair health inequalities, and yields the greatest
value for money (2-4).

The Wider Societal Impacts (WSI) framework, initially developed in 2015, was created as a
structured means to identify and measure value based impacts associated with treatments beyond
health, in terms of a patient’s ability to produce and consume resources at the societal level (5). A
patient’s net production compares their contribution, or production of resources, with their
consumption, or utilisation of resources, for the purposes of estimating their value of net
production (5). Treatments that improve patients’ net production, by for example allowing them to
return to work faster (produce more) and reduce their need for care supports (consume less), may
then be valued in terms of these wider societal benefits, as they are deemed meaningful to society
(5). This approach assumes there is an opportunity cost associated with the production and
consumption of societal resources, where resources that patients produce above and beyond what
they consume are available for others in society to use and benefit from, resulting in greater overall
societal welfare. Similarly, resources consumed in excess of those produced by patients are no
longer available for others to use or benefit from, resulting in a reduction of overall societal welfare

(5).

Identifying and measuring the net production impacts associated with alternative courses of
treatment thus provides an indication of overall societal welfare beyond simply making explicit the
health benefits of treatment for patients.

Whilst previous measures in the WSI framework estimated the average net production associated
with various diseases at the population level, there are advantages to applying this framework to
evaluate the impacts of interventions on specific subgroups of the population who may experience
different levels of net production based on their individual characteristics, such as income level or
ethnicity. This approach supports the economic evaluation of treatments within a distributional
cost-effectiveness analyses (DCEA), where alternative interventions are compared with the
principal objective of reducing population health inequalities (4).

The following project report aims to:
1. Revise the methodology and calculations associated with the 2015 WSI framework,
reflecting the availability of updated routine data sources; and
2. Examine the scope of the WSI framework in terms of supporting the assessment of
population health inequalities.

Defining net production
Patients’ net production is considered using the following definition:

Net production = resources produced - resources consumed



Where resources produced include the following four components (5):

A. Paid Production — the value of labour provided by the patient through paid employment.

B. General Unpaid Production — the active work patients do that benefits others but for which
they are not paid (e.g., domestic work, volunteering).

C. Unpaid Sickness Care Production —the value of time the patient spends in caring for a friend
or relative who is unwell.

D. Unpaid Childcare Production —the amount of time the patient normally spends in caring for
a child.

Resources consumed include the following six components (5):

E. Formal Care Consumption — consumption of formally provided residential care, paid for by
the individual, their friends, family, or the state.

F. Informal Care Consumption — includes unpaid care required by the patient due to ill health
(e.g., provided by family or friends).

G. Private Paid Consumption — the use of goods and services that are paid for privately, such as
housing, clothing, transport, food, communications, and entertainment.

H. Private Unpaid Consumption —the use of all the elements of general unpaid production
(e.g., washing, cleaning, cooking, personal care) that healthy individuals may normally carry
out for themselves.

I. Childcare Consumption —the use of private paid childcare.

J.  Government Services Consumption — consumption of services provided directly by
Government, such as healthcare and education.

The following section will detail the methods regarding the revision of the calculations and the
assessment of inequalities associated with each of the above components of net production. Annex
A to J below provide additional information related to the calculations for each component.

Methods

Revised WSI framework

To estimate updated values of the original WSI framework, the original data sources were reviewed
and reassessed in terms of whether there were updated data available from these sources (e.g.,
from annual population-based surveys) and whether this data was still well suited to calculate the
indicator required for each component. Where there were no updated data sources, calculations
remained the same or were updated using alternative data sources, as reported in the results
section.

Using Microsoft Excel, several worksheets were developed to support the calculations of individual
components related to production and consumption. Revised calculations were undertaken for
each component of net production using updated data sources, downloaded in Microsoft Excel and
Stata formats. All survey sources were weighted using individual or household weights, as
appropriate, which were designed to account for sample selection and non-response probabilities
and standardized to broader population estimates.



Detailed calculations and methods for each component of total production and total consumption
are reported in Annex A to J, below.

Assessing the scope of inequalities

To facilitate the assessment of scope of inequalities within the WSI framework, data sources used in
the WSI framework were reviewed in terms of their ease of access, target population, the
representativeness of the sample, the unit of analysis, and whether they collected data on various
socioeconomic and protected characteristics. Using this information, we were able to assess the
prospect of calculating stratified estimates for each component of net production and the overall
feasibility of adapting the WSI framework to account for the scope of inequalities across various
subgroups of the population.

Results

The following section will provide a review of results associated with each project objective.

Revised WSI framework
Calculations for each component of net production were reviewed and key indicators were
evaluated in terms of their practicability to be updated using recent data sources. For each
indicator, we assessed whether the data was reported as a function of age, gender, quality of life or
ICD or as an average value across the population. The data sources used in the original WSI
framework were reviewed and, where available, updated calculations for each component of
production and consumption are provided in this report. Tables 1 and 2 provide an overview of
previous and updated data sources used for each indicator. Annex A-J, below, provide detailed
notes for each calculation and present updated population-level estimates.

Table 1: Updated routine data sources applied to the production components

Component(s)

Indicator

Characterised
by

Previous Data
Source(s)

Updated Data
Source(s)

Total Production

Paid Production

Productivity rate

Age, HRQoL

Understanding
Society Dataset,
2009-2010

Understanding
Society Dataset,
2019-2020 (6)

Paid Production

Average weekly
wage for
individuals if in
work

Age, gender

Annual Survey of
Hours and
Earnings, 2011

Annual Survey of
Hours and
Earnings, 2020 (7)

Paid Production

General Unpaid
Production

Unpaid Sickness
Care Production

Sick rate

Age

Understanding
Society Dataset,
2009-2010

Understanding
Society Dataset,
2019-2020 (6)




Component(s)

Indicator

Characterised
by

Previous Data
Source(s)

Updated Data
Source(s)

Unpaid
Childcare
Production

General Unpaid
Production

Hours per month
of general unpaid
labour

Age, gender

Time Use Survey,
2000-2001

Time Use Survey,
2014-2015 (8)

General Unpaid
Production

Estimated
tunit t A
Unpaid Sickness opppr unity cos vgrage Annual Survey of Annual Survey of
. of time estimate
Care Production ACross Hours and Hours and
Earni 2011 Earni 2020 (7
. Value of an hour | population arnings, arnings, )
Unpaid of unpaid care
Childcare P
Production
Average hours of | Average .
— . Survey of Carersin
Unpaid Sickness | care pcm estimate No updated data
. . Households, 2009- )
Care Production | provided by across available
. 2010 (9)
carers population
. Time Use Survey,
Time Use Survey,
2014-2015 (8
Unpaid Amount of 2000-2001 (8)
Childcare childcare time Age, gender .
Production required OECD estimates, OECD Family

2008

Database, 2021
(10)

Table 2: Updated routine data sources applied to the consumption components

Component(s)

Indicator

Characterised
by

Previous Data
Source(s)

Updated Data
Source(s)

Total Consumption

Probability of

Adult Social Care
Survey, 2011-2012

F I C 11 N dated dat
orma are residential care Age, HRQoL (11) ° .up ated data
Consumption need available
' GP Patient Survey,
year unknown (12)
Average annual
Average .
cost to local . Adult Social Care
Formal Care o\ estimate No updated data
. authorities for a Survey, 2011-2012 .
Consumption . . across available
residential care . (11)
population

user




Component(s)

Indicator

Characterised
by

Previous Data
Source(s)

Updated Data
Source(s)

Hours of care

Health Outcomes
Data Repository,
2005 (13)

Informal Care . Age, HRQoL, No updated data
Consumption required per gender, ICD available
month ! Survey of Carers in
Households, 2009-
2010 (9)
A A
. . . ve.r:.jge vgrage - Living Costs and
Private Paid individual estimate Living Costs and
. . Food Survey, 2020
Consumption expenditure per across Food Survey, 2011 (14)
month population
Private Paid Consumption Sweden stud Living Costs and
P Age v Food Survey, 2020

Consumption

across age

2002

(14)

Private Unpaid
Consumption

Average value of
unpaid
consumption per
month

Age, gender

Time Use Survey,
2000-2001

Population Census,
year unknown

Time Use Survey,
2014-2015 (8)

Population Census
for Great Britain,
2021 (15)

Annual Survey of
Hours and Earnings,
2020 (7)

Average
Childcare Hours of private estimate Government of UK, | Time Use Survey,
Consumption care per month across year unknown 2014-2015 (8)
population
Average .
S f Child
Childcare Average cost per | estimate Government of UK, urvey ot Lhildcare
Consumption hour of childcare | across ear unknown and Early Years
P . 4 Providers, 2019
population
Public Expenditure | Public Expenditure
Statistical Analyses, | Statistical Analyses,
2013 2021 (16)
Population Census, | Population Census
Average Average o
Government overnment estimate year unknown for Great Britain,
Services & ) 2021 (15)
. consumption per | across
Consumption . Department of
person population

Health Resource
Allocation:
Weighted
Capitation Formula
- 7th Edition

NHS Technical Guide
to Allocation
Formulae and Pace
of Change: For
2019/2020 to




Characterised | Previous Data Updated Data

Indi
Component(s) ndicator by Source(s) Source(s)

2023/2024 revenue
allocations (17)

Assessing the scope of inequalities

Data sources used in the WSI framework were reviewed and the feasibility of calculating subgroup
estimates for each component of net production was evaluated. Annex K provides an overview of
each data source in terms of its assessment of sociodemographic and protected characteristics.
Below we provide an overview of the scope of inequalities by production or consumption
component.

Assessing the scope of inequalities for each component of net production

Production

The Paid Production calculation depends on data sourced from the Understanding Society Dataset
and the Annual Survey of Hours and Earnings. For this calculation, the productivity rate is multiplied
by the average weekly wage for those in work, then adjusted by an estimated sick rate. The
Understanding Society Dataset and the Annual Survey of Hours and Earnings both provide
additional information on employment status, individual level income, and geography, suggesting
that paid production can be estimated according to these sub-categories.

The General Unpaid Production calculation depends on data sourced from the Time Use Survey and
the Annual Survey of Hours and Earnings. For this calculation, the average hours spent per day on
unpaid activities at full health are summed and multiplied by the value of an hour of an individual’s
time, then adjusted by an estimated sick rate. This provides an estimated average number of hours
per calendar month spent in general unpaid production, as well as the monetary value associated
with that production. The Time Use Survey and the Annual Survey of Hours and Earnings both
provide data adjusted by employment status, suggesting that general unpaid production may be
further estimated for those working part-time versus full-time.

The Unpaid Sickness Care Production calculation depends on data sourced from the Survey of
Carers in Households and the Annual Survey of Hours and Earnings. For this calculation, the average
hours of care provided by carers is multiplied by the estimated value of an unpaid hour, then
adjusted by an estimated sick rate. Both data sources used for this calculation provide additional
information related to employment status, suggesting that unpaid sickness care production can be
further estimated for those working full-time versus part-time.

The Unpaid Childcare Production calculation depends on data sourced from the Time Use Survey,
the OECD Family Database, and the Annual Survey of Hours and Earnings. For this calculation, the
amount of unpaid time spent in childcare is estimated and adjusted by the probability of being a
carer to a child. This is then multiplied by the value of an hour of unpaid care and adjusted by the
estimated sick rate. Data on annual income is reported in the Time Use Survey, Annual Survey of
Hours and Earnings, and the OECD Family Database, suggesting that unpaid childcare production
can be further estimated across income quintiles.




Consumption

The Formal Care Consumption calculation depends on data sourced from the Adult Social Care
Survey and the Health Survey for England. For this calculation, the probability of needing residential
care is estimated by age and gender, and its value multiplied by the average annual cost to local
authorities for a residential care user. Both the Adult Social Care Survey and the Health Survey for
England report data according to ethnicity and learning disability, suggesting that formal care
consumption can be estimated across these population subgroups. However, it should be noted
that the Adult Social Care Survey has not been updated since 2012 and the distribution of those
requiring residential care by ethnicity and learning disability may have changed in recent years; a
new data source reporting this information will likely be required for future calculations.

The Informal Care Consumption calculation depends on data sourced from the Health Outcomes
Data Repository and the Survey of Carers in Households. This calculation is estimated by taking the
average number of hours of care required per month in a home setting multiplied by the value of
an hour of informal care. While the Survey of Carers in Households provides estimates on the hours
of care required per day for various subgroups of the population, the Health Outcomes Data
Repository does not report the number of days of informal care required by patients across similar
subgroups of the population. The value for informal care consumption cannot therefore be further
estimated beyond the average value at the population level.

The Private Paid Consumption calculation depends on data sourced from the Living Costs and Food
Survey. This calculation involves estimating the average individual expenditure per month, adjusted
by age. The Living Costs and Food Survey provides further estimates of average expenditure by
income decile, reporting the average expenditure for those earning various levels of income.
Private paid consumption can therefore be further estimated by income levels.

The Private Unpaid Consumption calculation depends on data sourced from the Time Use Survey,
the Population Census for Great Britain and the Annual Survey of Hours and Earnings. This
calculation involves estimating the average hours of general unpaid production across the
population and multiplying this by the estimated value per hour of unpaid production. These are
then used to estimate the value of private unpaid consumption. While the Time Use Survey and
Annual Survey of Hours and Earnings provide data according to employment status and income
levels, the Population Census of Great Britain only reports population estimates by age and gender,
thus restricting further analysis of private unpaid consumption by subgroups of the population.

The Childcare Consumption calculation depends on data sourced from the Time Use Survey and the
Department of Education. For this calculation, we estimate the hours of private care per calendar
month and multiply this by the average cost per hour of childcare. The Time Use Survey provides
information on the hours of private care required per calendar month across several subgroups of
the population (e.g., by employment status, income, citizenship status, education level), suggesting
differences childcare consumption may be calculated across these subgroups.

The Government Services Consumption calculation depends on data sourced from the Public
Expenditure Statistical Analyses, the Population Census for Great Britain, and the NHS Technical
Guide to Allocation Formulae and Pace of Change. This calculation estimates the average
government consumption per person across the population and is adjusted for age-based
educational and health spending. While overall departmental expenditures and education spending




are only further available at the regional level, the health spending data provides weights that are
adjusted for population-level health inequalities, geography, age, and sex. Overall, these sources
suggest limited scope for capturing differences in government services consumption across various
subgroups of the population.

Assessing the scope of inequalities for the broader WSI framework

Given the high variation in estimating the individual components of net production by socio-
demographic and/or protected characteristics, the scope of being able to report differences across
these subgroups using an aggregated net production calculation is presently limited. The WSI
framework is therefore currently unable to be expanded to evaluate the impacts of interventions
on specific subgroups of the population who may experience different levels of net production
based on their individual characteristics.

Concluding Remarks

The present WSI framework holds promise as a tool used to maximise population-level decision-
making; however, more work is required to understand how WSI may be adapted to assess
inequalities in net production at the subgroup level.
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Annexes:
Please consult the following report for full calculation details:
Roberts G. Estimating the “Wider Societal Impacts” of Health Conditions and Treatments. 2015.

Annex A: Calculating Paid Production

Definition:
The value of labour provided by the patient through paid employment.

Assumptions:
e Productivity rate factors in all possible reasons for not working (e.g., unemployment,
retirement, not being of working age, ill health, etc.)
e Wages do not change with health, only productivity rate does.
e Productivity rate assumes 100% presenteeism.

Approach:
1. Estimate the working productivity of the patient given their age and QoL.
2. Multiply their estimated working productivity by their gross wages if in work, adjust for
labour on-costs.
3. Estimate the full health productivity rate, which can be used to inform the sick rate.
4. Adjust for the probability a patient is a resident in a care home.

Calculation:
Step 1: Estimate the working productivity of the patient given their age and QoL

For this calculation, we used Wave 10 of the Understanding Society Dataset. The full dataset
contains information on 34,318 respondents. Respondents were excluded from this analysis if they
were proxy respondents (n = 804), aged 65 years or older (n = 8621) or if they had missing SF12
data (n = 2728). The resulting dataset had 25,040 individuals.

Assessing productivity

Respondents were defined as being productive if they answered yes to the question “Did you do
paid work last week”. Productivity was defined as a binary yes or no variable based on this
question.

Did paid work last week
Yes 68.31%
No 31.69%

Assessing quality of life

We estimated an individual’s quality of life on the EQ-5D scale by mapping their SF-12 version 2
physical and mental component scores provided through the Understanding Society Dataset. The
mapping algorithm utilised was developed by Chuang et al. 2009 (18). For the purposes of this
analysis, we used the ordinary least squares (OLS) mapping method after testing the performance
of this method against other econometric techniques (e.g., censored least absolute deviation,
multinomial logit model, two-part regression model).
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Estimating productivity as a function of age and quality of life

A two-step process was undertaken to estimate overall productivity as a function of age and quality
of life. First, we estimated the SF-12 PCS and MCS scores as a function of age and EQ-5D index
score, using a linear regression model:

PCS or MCS =Bo+B1*Age + B2*EQ5D + €

Table 3: Linear regression coefficients to estimate SF-12 PCS and MCS scores as a function of age and EQ-5D score

Variable Coefficient (PCS) Coefficient (MCS)
Age -0.1345633 0.1728566

EQ-5D Index 54.26812 53.77524
Constant, f3o 10.27314 -6.671907

We then calculated the probability of being productive as a non-linear function of age, SF-12 PCS,
and SF-12 MCS scores, using a logistic regression model.

L(productivity) = Bo +B1*Age +B2*Age? +B3*PCS +B4*PCS? +B5*MCS + Bs*MCS? + £

Table 4: Logistic regression coefficients to estimate productivity rate as a non-linear function of age, SF-12 PCS and SF-
12 MCS scores

Variable Coefficient
Age 0.0413271
Age? -0.0006421
PCS -0.0059814
PCS? -0.0002573
MCS 0.0069789
MCS? 0.0004493
Constant, f3o -0.1184638

The productivity rate is estimated by the following formula:

Productivity rate = exp L(productivity)
1+ exp L(productivity)

The estimated paid productivity rate by age an QoL is as follows, where full health is represented by
QolL=1.0:
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Step 2: Multiply their estimated working productivity by their gross wages if in work, adjust for labour

on-costs.

The Annual Survey of Hours and Earnings (2020) provided us with information on the average

hourly gross wage, by age and gender, as well as the average number of hours worked by week, for

those in work:

Table 5: Average hourly gross wage, by age and gender

Age Male Female

18-21 £ 9.64 £ 9.53
22-29 £ 14.43 £ 13.71
30-39 £ 18.87 £ 17.15
40-49 £ 21.81 £ 17.85
50-59 £ 20.83 £ 17.20
60+ £ 17.82 £ 14.31

Table 6: Average number of hours worked per week, for those in work

Age Male Female
18-21 27.6 22.6
22-29 36.3 32.3
30-39 37.3 30.3
40-49 37.2 29.8
50-59 37.0 29.5
60+ 32,5 24.5

This information was used to estimate the average weekly gross wage for those in work. An uplift of

15.8% was then applied to reflect the labour on-costs, or overhead expenses, associated with
employment. This estimate was obtained by comparing the value of labour costs to the value of

wage costs from the Office of National Statistics, Index of Labour Costs per Hour, UK: July to

September 2020.
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Table 7: Average weekly labour cost, for those in work

Step 3: Estimate the full health productivity rate, which can be used to inform the sick rate.

The full health productivity rates at each age are provided below, to support with estimating any

Age Male Female

18-21 £ 308.07 £ 249.39
22-29 £ 606.52 £ 512.75
30-39 £ 814.99 £ 601.69
40-49 £ 939.44 f 615.92
50-59 £ 892.40 £ 587.52
60-65 £ 670.59 £ 405.95

wages lost given a patient’s quality of life. This information was calculated using the Understanding

Society Dataset and analysis completed for Step 1, above.

Table 8: Full health paid productivit

rates, by age:

Age | Productivity (%) Age | Productivity (%) Age | Productivity (%)
1 0.00% 27 68.48% 53 70.93%
2 0.00% 28 68.92% 54 70.67%
3 0.00% 29 69.32% 55 70.38%
4 0.00% 30 69.70% 56 70.06%
5 0.00% 31 70.05% 57 69.71%
6 0.00% 32 70.36% 58 69.34%
7 0.00% 33 70.65% 59 68.93%
8 0.00% 34 70.92% 60 68.50%
9 0.00% 35 71.15% 61 68.03%
10 0.00% 36 71.36% 62 67.53%
11 0.00% 37 71.54% 63 67.00%
12 0.00% 38 71.70% 64 66.44%
13 0.00% 39 71.83% 65 65.85%
14 0.00% 40 71.93% 66 65.22%
15 0.00% 41 72.01% 67 64.56%
16 61.52% 42 72.06% 68 63.86%
17 62.32% 43 72.08% 69 63.12%
18 63.10% 44 72.08% 70 62.35%
19 63.83% 45 72.06% 71 61.55%
20 64.53% 46 72.01% 72 60.71%
21 65.19% 47 71.93% 73 59.83%
22 65.82% 48 71.83% 74 58.91%
23 66.42% 49 71.70% 75 57.96%
24 66.98% 50 71.55% 76 56.97%
25 67.51% 51 71.37% 77 55.94%
26 68.01% 52 71.16% 78 54.88%
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Age | Productivity (%) Age | Productivity (%) Age | Productivity (%)
79 53.78% 87 43.82% 95 32.52%

80 52.64% 88 42.45% 96 31.10%

81 51.48% 89 41.06% 97 29.68%

82 50.27% 90 39.66% 98 28.27%

83 49.04% 91 38.25% 99 26.88%

84 47.77% 92 36.82% 100 | 25.51%

85 46.48% 93 35.39%

86 45.16% 94 33.96%

Step 4: Adjust for the probability a patient is a resident in a care home.

The probability of the patient being a resident in a care home is estimated in Annex E (Step 1:
Estimate the probability that a patient with a given age and QoL receives care.)



Annex B: Calculating Unpaid Production

Definition:
The active work patients do that benefits others but for which they are not paid (e.g., domestic
work, volunteering).

Assumptions:
e Excludes “passive” childcare and informal sickness care which are estimated separately.

Approach:

1. Estimate the average hours of general unpaid labour provided by patients at full health,
given their age and gender.

2. Multiply the average hours of general unpaid labour by the value of an hour of the patient’s
time.

3. Adjust for the estimated “sick rate”, given the patient’s age, gender, quality of life and health
condition.

4. Adjust for the probability a patient is a resident in a care home.

Calculation:

Step 1: Estimate the average hours of general unpaid labour provided by patients at full health,
given their age and gender

From Time Use Survey (2014-2015): estimate the hours per calendar month of general unpaid
production in full health, by age and gender.
e Weighted at the individual level.

Estimate general unpaid production as a function of age for males and females:
e Compared linear, nonlinear, and piecewise linear and nonlinear models (at the following age
intervals: <18 years, 19-64 years, 265 years) and choose the best fit model.

Table 9: Categories of general unpaid labour from the Time Use Survey

Category Activity Label

Unpaid Production 0 Unspecified personal care

Unpaid Production 1391 Activities related to job seeking
Unpaid Production 300 Unspecified other personal care
Unpaid Production 3000 Unspecified household and family care
Unpaid Production 310 Wash and dress

Unpaid Production 3100 Unspecified food management
Unpaid Production 3110 Food preparation

Unpaid Production 3120 Baking

Unpaid Production 3130 Dish washing

Unpaid Production 3140 Preserving

Unpaid Production 3190 Other specified food management
Unpaid Production 3200 Unspecified household upkeep

Unpaid Production 3210 Cleaning dwelling
Unpaid Production 3220 Cleaning yard
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Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production

Unpaid Production
Unpaid Production

Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production

3230
3240
3250
3290
3300
3310
3320
3330
3390
3400
3410
3420
3430
3440
3490
3500
3510
3520
3530

3531
3539

3540
3590
3600
3610
3611
3612
3613
3614
3615
3619
3620
3630
3690
3710
3720
3721
3722
3723
3724
3725
3726

Heating and water

Various arrangements

Disposal of Waste

Other specified household upkeep

Unspecified making and care for textiles

Laundry

Ironing

Handicraft and producing textiles

Other specified making and care for textiles
Unspecified gardening and pet care

Gardening

Tending domestic animals

Caring for pets

Walking the dog

Other specified gardening and pet care
Unspecified construction and repairs

House construction and renovation

Repairs of dwelling

Unspecified making, repairing and maintaining
equipment

Woodcraft, metal craft, sculpture and pottery
Other specified making, repairing and maintaining
equipment

Vehicle maintenance

Other specified construction and repairs
Unspecified shopping and services

Unspecified shopping

Shopping mainly for food

Shopping mainly for clothing

Shopping mainly related to accommodation
Shopping or browsing at car boot sales or antique fairs
Window shopping or other shopping as leisure
Other specified shopping

Commercial and administrative services

Personal services

Other specified shopping and services

Household management not using the internet
Unspecified household management using the internet
Shping for&ordring unspec gds&srvs via internet
Shping for&ordring food via the internet

Shping for&ordring clothing via the internet
Shping for&ordring gds&srv related to acc via internet
Shping for&ordring mass media via the internet
Shping for&ordring entertainment via the internet
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Unpaid Production
Unpaid Production

Childcare
Childcare
Childcare
Childcare
Childcare
Childcare
Childcare
Childcare
Unpaid Production
Adult care
Adult care

Adult care
Adult care
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Childcare
Childcare
Childcare
Childcare
Childcare
Childcare
Adult care

Adult care
Adult care
Adult care

Unpaid Production
Unpaid Production
Unpaid Production

3727
3729

3800
3810
3811
3819
3820
3830
3840
3890
390

3910
3911

3914
3919
4000
4100
4110
4120
4190
4200
4210
4220
4230
4240
4250
4260
4270
4271
4272
4273
4274
4279
4280

4281
4284
4289

4290
6210
6220

Banking and bill paying via the internet

Other specified household management using the
internet

Unspecified childcare

Unspecified physical care & supervision of a child
Feeding the child

Other specified physical care & supervision of a child
Teaching the child

Reading, playing and talking with child
Accompanying child

Other specified childcare

Other specified personal care

Unspecified help to an adult household member
Physical care & supervision of an adult household
member

Accompanying an adult household member
Other specified help to an adult household member
Unspecified volunteer work and meetings
Unspecified organisational work

Work for an organisation

Volunteer work through an organisation

Other specified organisational work

Unspecified informal help

Food management as help

Household upkeep as help

Gardening and pet care as help

Construction and repairs as help

Shopping and services as help

Help in employment and farming

Unspecified childcare as help

Physical care and supervision of a child as help
Teaching the child as help

Reading, playing & talking to the child as help
Accompanying the child as help

Other specified childcare as help

Unspecified help to an adult member of another
household

Physical care and supervision of an adult as help
Accompanying an adult as help

Other specified help to an adult member of another
household

Other specified informal help

Hunting and fishing

Picking berries, mushroom and herbs
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Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production
Childcare

Adult care

Unpaid Production
Unpaid Production
Unpaid Production
Unpaid Production

6290
9310
9360
9370
9380
9390
9410
9420
9620
9630

Other specified productive exercise

Travel related to household care

Travel related to shopping

Travel related to services

Travel escorting a child (other than education)

Travel escorting an adult (other than education)

Travel related to organisational work

Travel related to informal help to other households
Travel related to hunting & fishing

Travel related to productive excs expt hunting & fishing

Table 10: Hours per calendar month of general unpaid production in full health, by age and gender

Age | Male | Female Age | Male | Female Age | Male | Female
1 N/A N/A 37 287 399 73 321 399
2 N/A N/A 38 240 440 74 356 377
3 N/A N/A 39 231 405 75 321 385
4 N/A N/A 40 257 396 76 335 353
5 N/A N/A 41 219 388 77 290 364
6 N/A N/A 42 191 363 78 271 374
7 N/A N/A 43 232 361 79 299 375
8 109 123 44 231 386 80 314 394
9 119 130 45 280 352 81 365 273

10 105 142 46 206 332 82 305 317
11 99 144 47 224 354 83 257 313
12 113 151 48 266 358 84 295 376
13 104 155 49 221 340 85 217 277
14 89 164 50 292 329 86 253 305
15 97 170 51 235 326 87 268 347
16 102 178 52 212 346 88 283 265
17 108 197 53 236 364 89 306 206
18 162 186 54 247 380 90 419 217
19 162 231 55 261 345 91 279 288
20 128 219 56 258 335 92 183 299
21 150 241 57 243 353 93 394 315
22 134 264 58 261 357 94 198 0
23 147 256 59 250 377 95 91 0
24 149 272 60 247 373 96 N/A N/A
25 156 301 61 270 362 97 N/A N/A
26 161 327 62 286 392 98 N/A N/A
27 188 363 63 271 393 99 N/A N/A
28 170 330 64 311 420 100 N/A N/A
29 177 347 65 296 429

30 215 358 66 309 411
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31 209 398 67 273 394
32 223 405 68 300 389
33 230 406 69 300 447
34 244 373 70 304 400
35 264 416 71 322 371
36 280 386 72 320 380
Unpaid labour provided, hours pcm (2014-2015)
450 . A
= Male A A a
400

350
300
250
200
150
100

50

Female

20 40 60 80 100

Patient age

Figure 1: Unpaid labour provided in hours pcm, by age and gender
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Estimation of general unpaid production as nonlinear function of age:
e Males: Hours pcm GUP=21.63 + 7.31Age - 0.05Age?
e Females: Hours pcm GUP=5.60 + 14.56Age - 0.13Age?

Step 2: Multiply the average hours of general unpaid labour by the value of an hour of the patient’s
time

From 2020 Annual Survey of Hours and Earnings:

Average annual pay - gross f 38,600.00
Income tax £ 5,204.20
National Insurance f 3,483.84
Total tax to pay f 8,688.04
Estimated annual take home pay £ 29,911.96
Weekly net pay f 575.23
Hours worked per week 38.7
Value per calendar hour f 14.86

Step 3: Adjust for the estimated “sick rate”, given the patient’s age, gender, quality of life and health
condition.

Sick rate estimates available through in Annex A, above.
Step 4: Adjust for the probability a patient is a resident in a care home.

The probability of the patient being a resident in a care home is estimated in Annex E (Step 1:
Estimate the probability that a patient with a given age and QoL receives care.)
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Annex C: Calculating Unpaid Sickness Care Production

Definition:
The value of time the patient spends in caring for a friend or relative who is unwell.

Assumptions:

The measure of unpaid sickness care production includes only “passive” care, requiring only
that the carer is present, and able to respond to care needs if they arise. Active provision of

care is included in the measure of general unpaid production.

Approach:
1. Estimate the probability that a patient is a carer given their age and gender.
2. Estimate the average hours of care pcm provided by carers.
3. Apply the value of an hour of care to give the value of care provided per calendar month.
4. Adjust for the estimated “sick rate”, given the patient’s age, gender, quality of life and
health condition.
5. Adjust for the probability a patient is a resident in a care home.
Calculation:

Step 1: Estimate the probability that a patient is a carer given their age and gender.

To estimate whether an individual provides unpaid care to another adult inside or outside the
home, the following method was followed:

Using the Time Use Survey for 2014-2015, the variable Carer was used to indicate whether
individuals looked after anyone living with them who is sick, disabled, or elderly (caring for
another adult in the home)

Using the Time Use Survey, the variable dml4_4281 provided the number of minutes in a
day physical care and supervision was provided to an adult as help to another household.
This variable was used to derive an indicator variable to determine how many individuals
were carers to another adult living outside the home, where those who indicate more than
0 minutes were spent on this activity during their day were categorised as providing care.
Using the Time Use Survey, estimate the probability that an individual provides unpaid care
by age and gender (weighted using individual weight values)

Table 11: Probability of providing unpaid care to another adult inside or outside the home, by age and gender

Age | Male (%) | Female (%) Age | Male (%) | Female (%) Age | Male (%) | Female (%)
1 0% 0% 9 3% 2% 17 11% 1%
2 0% 0% 10 0% 1% 18 9% 4%
3 0% 0% 11 5% 7% 19 5% 4%
4 0% 0% 12 2% 3% 20 0% 6%
5 0% 0% 13 5% 4% 21 4% 3%
6 0% 0% 14 3% 0% 22 3% 2%
7 0% 0% 15 3% 9% 23 3% 2%
8 3% 2% 16 5% 6% 24 3% 0%
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Age | Male (%) | Female (%) Age | Male (%) | Female (%) Age | Male (%) | Female (%)
25 4% 4% 51 2% 8% 77 12% 9%
26 6% 4% 52 7% 10% 78 4% 13%
27 5% 5% 53 1% 4% 79 10% 3%
28 3% 2% 54 7% 9% 80 4% 6%
29 2% 3% 55 8% 11% 81 9% 9%
30 4% 8% 56 5% 5% 82 15% 0%
31 0% 5% 57 1% 7% 83 20% 10%
32 0% 7% 58 2% 5% 84 16% 6%
33 3% 1% 59 3% 13% 85 0% 0%
34 3% 5% 60 7% 14% 86 0% 0%
35 4% 14% 61 5% 10% 87 14% 0%
36 5% 4% 62 10% 10% 88 11% 0%
37 4% 4% 63 5% 11% 89 0% 0%
38 3% 7% 64 7% 15% 90 11% 0%
39 10% 7% 65 5% 13% 91 0% 0%
40 5% 4% 66 2% 7% 92 0% 0%
41 5% 9% 67 7% 5% 93 0% 0%
42 2% 14% 68 7% 10% 94 0% 0%
43 2% 7% 69 10% 6% 95 0% 0%
44 6% 7% 70 16% 11% 96 0% 0%
45 6% 9% 71 12% 12% 97 0% 0%
46 7% 7% 72 15% 2% 98 0% 0%
47 3% 6% 73 2% 5% 99 0% 0%
48 6% 5% 74 18% 5% 100 0% 0%
49 8% 11% 75 6% 12%

50 5% 6% 76 21% 6%

Figure 2: Proportion of individuals providing unpaid sickness care, by age and gender
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Step 2: Estimate the average hours of care pcm provided by carers.

Data from the Survey of Carers in Households, 2009-2010 was used to estimate the number of
hours per calendar month that a carer provides, averaged over all ages and genders. This was
estimated at 125 hours per calendar month.

e Calculated as the weighted average of the hours of care per calendar month provided by
carers who live with the person they care for (207 hours, 37% of carers) and those who care
for someone they don’t live with (77 hours, 63% of carers).

o Note: no updates were made to this calculation.

Step 3: Apply the value of an hour of care to give the value of care provided per calendar month.

Value of an hour of care estimated in Annex B (Step 2: Multiply the average hours of general unpaid
labour by the value of an hour of the patient’s time).

Step 4: Adjust for the estimated “sick rate”, given the patient’s age, gender, quality of life and health
condition.

Sick rate estimates available through in Annex A, above.
Step 5: Adjust for the probability a patient is a resident in a care home.

The probability of the patient being a resident in a care home is estimated in Annex E (Step 1:
Estimate the probability that a patient with a given age and QoL receives care.)
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Annex D: Calculating Unpaid Childcare Production

Definition:
The amount of time the patient normally spends in caring for a child.

Assumptions:

Only “passive” provision of childcare is included in this element of production — as active
provision of care activities is included in general unpaid production.

The analysis is based on an estimate of the probability that the individual has a youngest
child of either pre-school or school age, and calculates the care provided in terms of the
needs of the youngest child only. Any additional older children impose no additional care
needs.

A respondent only cares for a youngest child in their household if that child is at least 15
years younger than the respondent.

All children require 12h of care of some kind per day — or 360h pcm. This may be provided in
part outside of the household — for example by a nursery or school. The remainder of the
child’s care needs are met within the household either actively or passively.

Approach:
1. Estimate the probability that the patient is in a household with a child needing care.
2. Estimate the proportion of the child’s care that is provided by the patient.
3. Estimate the amount of childcare time required by a child of pre-school age or school age.
4. Apply the value of an hour of care to give the value of care provided pcm.
5. Adjust this value using the sick rate to give the value of care provided given the patient’s
Qol.
6. Adjust for the probability a patient is a resident in a care home.
Calculation:

Step 1: Estimate the probability that the patient is in a household with a child needing care.

Using the Time Use Survey, 2014-2015, estimate the probability of having a youngest child of pre-
school or school age in the household.

The Time Use Survey records the respondent’s age, sex, the number of children within the
household, and the number of children aged 0-4 years, 5-10 years, 11-15 years, and 16-19
years. Using this information, the probability of having a child of pre-school (aged 0-4 years)
or school age (aged 5-17 years) in the home was calculated.

It was assumed individuals would provide passive childcare to siblings if the child was 215
years younger than them. Using data from the Time Use Survey, the probability of having a
child of pre-school or school age in the home was adjusted to reflect this.

To avoid double counting when estimating the time spent passively caring for children in the
home, if a child of pre-school age was located in the home addition to a child that was
school aged, the probability of having a child of pre-school or school age in the home was
adjusted to reflect the youngest child only.
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Table 12: Probability of having a youngest child of pre-school or school age in the household, by age and gender

Pre-School School age Pre-School School age
Age | Male | Female | Male | Female Age | Male | Female | Male | Female

1 0% 0% 0% 0% 40 | 38% 29% | 38% 30%

2 0% 0% 0% 0% 41| 28% 17% | 23% 36%

3 0% 0% 0% 0% 42| 23% 18% | 30% 44%

4 0% 0% 0% 0% 43 | 17% 7% | 32% 51%

5 0% 0% 0% 0% 44 | 15% 12% | 44% 36%

6 0% 0% 0% 0% 45 | 16% 6% | 38% 46%

7 0% 0% 0% 0% 46 | 12% 1% | 27% 29%

8 0% 0% 0% 0% 47 7% 2% | 22% 24%

9 0% 0% 0% 0% 48 | 10% 1% | 29% 28%
10 0% 0% 0% 0% 49 5% 1% | 19% 22%
11 0% 0% 0% 0% 50 3% 1% | 21% 18%
12 0% 0% 0% 0% 51 4% 4% | 19% 15%
13 0% 0% 0% 0% 52 2% 3% | 15% 7%
14 0% 0% 0% 0% 53 6% 0% 8% 9%
15 0% 0% 0% 0% 54 0% 1% 8% 10%
16 0% 0% 0% 0% 55 0% 1% 8% 7%
17 0% 0% 0% 0% 56 1% 5% | 11% 8%
18 7% 8% 0% 0% 57 0% 2% 4% 8%
19 6% 10% 0% 0% 58 2% 4% 7% 1%
20 1% 5% 0% 0% 59 3% 0% 6% 2%
21 6% 15% 0% 0% 60 4% 0% 1% 2%
22 12% 19% 0% 0% 61 2% 0% 5% 0%
23 7% 19% 0% 0% 62 3% 0% 3% 0%
24 5% 31% 0% 0% 63 2% 0% 5% 3%
25 9% 25% 0% 0% 64 3% 5% 1% 2%
26 18% 30% 5% 3% 65 3% 0% 7% 0%
27 25% 44% 0% 3% 66 0% 3% 0% 1%
28 26% 31% 2% 10% 67 0% 2% 1% 0%
29 29% 39% 5% 9% 68 0% 0% 1% 0%
30 25% 43% 11% 18% 69 0% 2% 2% 2%
31 32% 42% 8% 17% 70 0% 2% 2% 0%
32 45% 41% 7% 19% 71 2% 0% 0% 2%
33 53% 50% 8% 15% 72 0% 2% 0% 4%
34 52% 55% 3% 24% 73 0% 2% 0% 0%
35 47% 53% 15% 21% 74 3% 0% 3% 2%
36 49% 54% 10% 27% 75 0% 0% 2% 0%
37 50% 40% 23% 25% 76 0% 2% 0% 2%
38 43% 36% 22% 38% 77 0% 3% 0% 3%
39 34% 40% 36% 32% 78 4% 0% 0% 3%
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Pre-School School age Pre-School School age

Age | Male |Female | Male | Female Age | Male | Female | Male | Female
74 3% 0% 3% 2% 88 0% 0% 0% 10%
75 0% 0% 2% 0% 89 0% 0% 0% 0%
76 0% 2% 0% 2% 90 0% 0% 0% 11%
77 0% 3% 0% 3% 91 0% 0% 0% 14%
78 4% 0% 0% 3% 92 0% 0% 0% 0%
79 3% 0% 0% 0% 93 0% 0% 0% 0%
80 0% 0% 0% 0% 94 0% 0% 0% 0%
81 0% 0% 0% 0% 95 0% 0% 0% 0%
82 0% 0% 0% 0% 96 0% 0% 0% 0%
83 0% 0% 0% 0% 97 0% 0% 0% 0%
84 0% 0% 0% 0% 98 0% 0% 0% 0%
85 0% 0% 0% 0% 99 0% 0% 0% 0%
86 0% 0% 7% 0% 100 0% 0% 0% 0%
87 0% 0% 0% 0%
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Figure 3: Probability of having a youngest child of pre-school or school age in the household, by age and gender
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Step 2: Estimate the proportion of the child’s care that is provided by the patient.

Males and females provide different levels of childcare provision within the home. Using the Time
Use Survey, 2014-2015, the proportion of males and females that provided active childcare was
estimated using the person number of the person responsible for childcare and the sex of the
respondent.

Table 13: Proportion of a child’s care provided by an individual, depending on their gender

Gender Proportion that provide active care to children
Male 48%
Female 52%

Step 3: Estimate the amount of passive childcare time required by a child of pre-school age or
school age.

To estimate the number of hours per calendar month of passive childcare provided by an individual,
it was assumed that all children require 12 hours of active and passive care per day, or 360 hours
per calendar month.

e Using the childcare variables from the Time Use Survey, 2014-2015, we estimated the hours
of active parental care required by pre-school and school age children per calendar month.

e From the OECD Family Database, we estimated the weighted proportion of children aged 0-
4 years enrolled in formal care outside the home and the number of hours of care provided
through formal care settings per calendar month.

e We assumed all school aged children spent 6 hours per day in school, or 120 hours per
month.

e The total number of hours per calendar month of passive childcare provided for pre-school
and school aged children was the difference between 360 hours per calendar month, less
the number of hours required for active childcare per calendar month, less the number of
hours children were enrolled in formal care or school per calendar month.

Table 14: Categories of active childcare from Time Use Survey
Category Activity Label

Childcare 3800 Unspecified childcare

Childcare 3810 Unspecified physical care & supervision of a child
Childcare 3811 Feeding the child

Childcare 3819 Other specified physical care & supervision of a child
Childcare 3820 Teaching the child

Childcare 3830 Reading, playing and talking with child

Childcare 3840 Accompanying child

Childcare 3890 Other specified childcare

Childcare 4270 Unspecified childcare as help

Childcare 4271 Physical care and supervision of a child as help
Childcare 4272 Teaching the child as help

Childcare 4273 Reading, playing & talking to the child as help
Childcare 4274 Accompanying the child as help
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Childcare 4279 Other specified childcare as help
Childcare 9380 Travel escorting a child (other than education)

Table 15: Hours of active parental care required by children per calendar month
Hours per calendar month

Pre-school 171
School aged 60

The weighted proportion of children aged 0-4 years enrolled in formal care outside the home is
72.5%. Children received approximately 57 hours of formal care per calendar month through formal
care settings.

We assumed all school aged children spent 6 hours per day in school, or 120 hours per month.

Table 16: Estimated number of hours of unpaid childcare production provided per calendar month
Hours per calendar month

Pre-school 132
School aged 180

Step 4: Apply the value of an hour of care to give the value of care provided pcm.

Value of an hour of care estimated in Annex B (Step 2: Multiply the average hours of general unpaid
labour by the value of an hour of the patient’s time).

Step 5: Adjust this value using the sick rate to give the value of care provided given the patient’s
QoL.

Sick rate estimates available in Annex A, above.

Step 6: Adjust for the probability a patient is a resident in a care home.

The probability of the patient being a resident in a care home is estimated in Annex E (Step 1:
Estimate the probability that a patient with a given age and QoL receives care.)
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Annex E: Calculating Formal Care Consumption

Definition:
Consumption of formally provided residential care, paid for by the individual, their friends, family,
or the state.

Assumptions:
e Excludes non-residential care and health care in NHS settings.

Approach:
1. Estimate the probability that a patient with a given age and QoL receives care.
2. Multiply this by the cost of care per calendar month.
3. Apply condition-specific multipliers for dementia and stroke patients.

Calculation:
Step 1: Estimate the probability that a patient with a given age and QoL receives care.

No updated data was available; therefore, these estimates remained the same.

Step 2: Multiply this by the cost of care per calendar month.

The average annual cost to local authorities for a residential care user is £18,191.45 (£1516 pcm),
according to the Annual Social Care Survey (2019-2020). Using the same evidence from the
Personal Social Services Research Unit, which suggests that private contributions result in an
additional 77% of the gross state expenditure, this indicates that private expenditure costs amount

to £1167 pcm.

Where the appraisal of an intervention does not include state-funded care, the full costs of care
(state-funded care + private expenditure costs) should be used - £2683 pcm.

Step 3: Apply condition-specific multipliers for dementia and stroke patients.

No updated data was available; therefore, these estimates remained the same.
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Annex F: Calculating Informal Care Consumption

Definition:
Includes unpaid care required by the patient due to ill health (e.g., provided by family or friends).

Assumptions:
e Onlyincludes the need for passive care (i.e., someone being present).
e Patients who are in residential care, such as a nursing home, do not require informal care.
e Assume the relationship between the patient’s QoL and the intensity of their care
requirement due to lack of data in this regard.
e Informal care provided to sick children has zero net cost.
e Carers for adults do not gain direct utility that offsets the burden to them of providing the

care.
Approach:
1. Estimate days of informal care required, given a patient’s age, gender, QoL and health
condition.

2. Multiply by hours of care needed per day, given a patient’s QoL.
3. Multiply by the average value of an hour of informal care.

Calculation:

Step 1: Estimate days of informal care required, given a patient’s age, gender, QoL and health
condition.

No updated data was available; therefore, these estimates remained the same.

Step 2: Multiply by hours of care needed per day, given a patient’s QoL.

No updated data was available; therefore, these estimates remained the same.

Step 3: Multiply by the average value of an hour of informal care.

Value of an hour of care estimated in Annex B (Step 2: Multiply the average hours of general unpaid

labour by the value of an hour of the patient’s time).
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Annex G: Calculating Private Paid Consumption

Definition:
The use of goods and services that are paid for privately, such as housing, clothing, transport, food,
communications, and entertainment.

Assumptions:

Does not vary with the patient’s QoL.
Patients resident in care homes have no private consumption.
The benefits of private consumption to patients — along with the benefits of all other

aspects of the patient’s consumption — are captured in the measure of health gain, normally

expressed in Quality Adjusted Life Years (QALYs).

Approach:
1. Estimate average expenditure per household
2. Divide average household expenditure by average household size to estimate individual
expenditure.
3. Adjust for relative differences in consumption across different ages.
4. Adjust for the probability a patient is a resident in a care home.
Calculation:

Step 1: Estimate average expenditure per household

Using the Living Costs and Food Survey, 2020:

The average total weekly expenditure for 2019-2020 was £587.90
The average total monthly expenditure was £2547.57

Household spend per week

Housing, fuel & power NN £ 33.00
Transport I  £31.60
Other expenditure items I NEREEEEE < /9.30
Recreation & culture N < /.30
Food & non-alcoholic drinks I N  63.70
Restaurants & hotels [N  <52.90
Miscellaneous goods & services I IIIIIINNGNGNGNGGNGGNGNGNGNNNG—G—— /5.70
Householdgoods & services NN 36.50
Clothing & footwear NN :3.40
Communication [ N RN 21.40

Alcoholic drinks, tobacco & narcotics I £12.90

Health I £8.20
Education I £4.50

Figure 4: Categorised household spend per week
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Step 2: Divide average household expenditure by average household size to estimate individual

expenditure.

The Living Costs and Food Survey reported the average household size as 2.4 persons. The average
total expenditure per person is then £244.96 per week, or £1061.49 per calendar month.

Step 3: Adjust for relative differences in consumption across different ages.

The Living Costs and Food Survey provides the detailed average weekly household expenditure by
age of the household reference person. From this data, we adjusted the weekly household spend
by the average household size and derived the average total monthly expenditure by age, used to
estimate the paid consumption per calendar month by year of age.

Table 17: Private paid consumption per calendar month by year of age

Paid consumption Paid consumption Paid consumption

Age (£) Age (£) Age (£)
1 1070.33 29 1070.33 57 1194.19
2 1070.33 30 1203.76 58 1194.19
3 1070.33 31 1203.76 59 1194.19
4 1070.33 32 1203.76 60 1194.19
5 1070.33 33 1203.76 61 1194.19
6 1070.33 34 1203.76 62 1194.19
7 1070.33 35 1203.76 63 1194.19
8 1070.33 36 1203.76 64 1194.19
9 1070.33 37 1203.76 65 893.93
10 1070.33 38 1203.76 66 893.93
11 1070.33 39 1203.76 67 893.93
12 1070.33 40 1203.76 68 893.93
13 1070.33 41 1203.76 69 893.93
14 1070.33 42 1203.76 70 893.93
15 1070.33 43 1203.76 71 893.93
16 1070.33 44 1203.76 72 893.93
17 1070.33 45 1203.76 73 893.93
18 1070.33 46 1203.76 74 893.93
19 1070.33 47 1203.76 75 642.96
20 1070.33 48 1203.76 76 642.96
21 1070.33 49 1203.76 77 642.96
22 1070.33 50 1194.19 78 642.96
23 1070.33 51 1194.19 79 642.96
24 1070.33 52 1194.19 80 642.96
25 1070.33 53 1194.19 81 642.96
26 1070.33 54 1194.19 82 642.96
27 1070.33 55 1194.19 83 642.96
28 1070.33 56 1194.19 84 642.96
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Paid consumption

Age (£)
85 642.96
86 642.96
87 642.96
88 642.96
89 642.96
90 642.96
91 642.96
92 642.96
93 642.96
94 642.96
95 642.96
96 642.96
97 642.96
98 642.96
99 642.96
100 642.96

Step 4: Adjust for the probability a patient is a resident in a care home.

The probability of the patient being a resident in a care home is estimated in Annex E (Step 1:
Estimate the probability that a patient with a given age and QoL receives care.)



Annex H: Calculating Private Unpaid Consumption

Definition:
The use of all the elements of general unpaid production (e.g., washing, cleaning, cooking, personal
care) that healthy individuals may normally carry out for themselves.

Assumptions:
e Allindividuals require and use the same total amount of consumption of general unpaid
production —regardless of their age, gender, or health condition.
e Patients in residential care do not consume any unpaid production.

Approach:
1. Estimate average hours of general unpaid production provided per person.
2. Estimate the value of an hour of unpaid production.
3. Multiply hours by the average value of an hour of unpaid production.
4. Adjust for the probability a patient is a resident in a care home.

Calculation:
Step 1: Estimate average hours of general unpaid production provided per person.
From Time Use Survey (2014-2015): estimate the hours per calendar month of general unpaid
production in full health, by age and gender.
e See Table 10: Hours per calendar month of general unpaid production in full health, by age
and gender.

Combine to estimate the average amount of general unpaid production for the whole population:
255 hours per calendar month.

Step 2: Estimate the value of an hour of unpaid production.

Value of an hour of unpaid production estimated in Annex B (Step 2: Multiply the average hours of
general unpaid labour by the value of an hour of the patient’s time).

Step 3: Multiply hours by the average value of an hour of unpaid production.
Average value of unpaid consumption per calendar month: £3,794.
Step 4: Adjust for the probability a patient is a resident in a care home.

The probability of the patient being a resident in a care home is estimated in Annex E (Step 1:
Estimate the probability that a patient with a given age and QoL receives care.
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Annex |: Calculating Childcare Consumption

Definition:
Includes the use of private paid childcare.

Assumptions:
e Children receiving childcare impose no net costs to their parents in terms of the time spent
in childcare.

Approach:

1. Estimate the probability that the patient is in a household with a child needing care.

2. Estimate the average number of hours per calendar month of private paid childcare for pre-
school children (aged 0-4 years).

3. Estimate the average cost per hour of private paid childcare for pre-school children (aged 0-
4 years).

4. Multiply hours by the average value of an hour of private childcare.

5. Adjust for the probability a patient is a resident in a care home.

Calculation:
Step 1: Estimate the probability that the patient is in a household with a child needing care.

The probability that the patient is in a household with a child needing care is estimated in Annex D
(Step 1: Estimate the probability that the patient is in a household with a child needing care.).

Step 2: Estimate the average number of hours per calendar month of private paid childcare for pre-
school children (aged 0-4 years).

From the Time Use Survey (2014-2015): estimated the number of hours last week child was looked
after by private creche or nursery, if paid for: 30.79 hours per week
e Hours/mins from individual responses multiplied by frequency of response to estimate the
total hours/mins per response option provided.
e Average hours/mins calculated across full sample.

From the Time Use Survey (2014-2015): estimated the number of hours last week child was looked
after by a private play group or pre-school, if paid for: 7.59 hours per week
e Hours/mins from individual responses multiplied by frequency of response to estimate the
total hours/mins per response option provided.
e Average hours/mins calculated across full sample.

Calculated average private consumption per week for both private creche or nursery and private
play group or pre-school: 19.2 hours per calendar week.

Estimated monthly hours by multiplying hours per week by 4.33 weeks in a month (52 weeks per
year/12 months in a year): 83.2 hours per calendar month.
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Step 3: Estimate the average cost per hour of private paid childcare for pre-school children (aged 0-
4 years).

From the Department of England (2019): The mean hourly fee charged by providers in England in
was estimated to be:
e £5.15 for children under age two,

e £5.16 for children aged two, and
e £5.04 for three and four-year-old preschool children.

Average cost per hour of private paid childcare for pre-school children (aged 0-4 years): £5.12
Step 4: Multiply hours by the average value of an hour of private childcare.

£425.50 average cost per calendar month for private childcare.

Step 5: Adjust for the probability a patient is a resident in a care home.

The probability of the patient being a resident in a care home is estimated in Annex E (Step 1:
Estimate the probability that a patient with a given age and QoL receives care.
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Annex J: Calculating Government Services Consumption

Definition:
Consumption of services provided directly by Government, such as healthcare and education.

Assumptions:
e Use of public goods are excluded, as the patient’s use of these services does not reduce the
benefits others can gain from them (“non-rival” consumption).
e Excludes transfer payments, which are used to purchase and consume other goods and
services, measured elsewhere.
e Government consumption does not vary with a patient’s quality of life.
e Health spending excludes costs of treatment for a patient’s condition.

Approach:
1. Calculate Government spending per person not relating to public goods or transfers.
2. Adjust education and health spending for the age of the patient.
3. Report overall age-specific Government consumption per person, per month

Calculation:
Step 1: Calculate Government spending per person not relating to public goods or transfers.

Using the Public Expenditure Statistical Analyses for England published by HM Treasury (Chapter
10), the elements of spending included versus excluded in the estimate for Government spending
per person are:

e Exclude general public services spending
e Exclude defence spending
e Exclude public order and safety spending
o Include law courts spending
o Include prisons spending
e Exclude economic affairs spending
o Include local public transport spending
o Include fuel and energy spending
o Include mining, manufacturing, and construction spending
e Exclude environment protection spending
e Exclude housing and community amenities spending
o Include housing development spending
e Include health spending
o Exclude research & development spending within health
e Include recreation, culture, and religion spending
o Exclude research & development spending within recreation, culture, and
religion
e Include education spending
o Exclude research & development spending within education
e Exclude social protection spending
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After excluding public goods and transfer payments, the average Government services
consumption per person is estimated at £688, distributed across the following elements:

Education GG <1278

Recreation, culture and religion [l £99

Housing and community amenities [l £107
Economic affairs ] £85

Public order and safety [l £158

Health I <2403

Figure 5: Annual Government spending per person

Step 2: Adjust education and health spending for the age of the patient.

Education spending

An adjustment to the average spending in health an education is made by age of patient, given that

these elements are most likely to vary by patient age. Using data from the Public Expenditure
Statistical Analyses for England, the following table estimates the breakdown in education

spending.

Table 18: Variation of Government spending on education

Education spending England

Post-secondary non-tertiary education £ 559
Education not definable by level f 621
Education n.e.c. f 1,469
Tertiary education f 2,272
R&D education f 2,323
Subsidiary services to education £ 3,038
Pre-primary and primary education for under fives f 3,345
Pre-primary and primary education for primary education f 20,681
Secondary education £ 39,922
Total spend on education, 2019-2020 £ 74,230

To estimate the variation in education spending by age, the following assumptions were made:

Only people aged 0-21 receive state-funded education services. Among those who receive state-

funded education services,

e Spending on pre-primary and primary education for children under fives is evenly

distributed across those aged 0-4 years;
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e Spending on pre-primary and primary education for primary education is evenly distributed
across those aged 5-11 years;

e Spending on secondary education is evenly distributed across ages 12-18 years;

e Spending on post-secondary and non-tertiary is evenly distributed across ages 16-18 years;

e Spending on tertiary education is evenly distributed across ages 19-21 years; and

e Other categories of spending are evenly distributed across ages 0-21 years.

Using these criteria, the age-adjusted estimates for education are as follows:

Table 19: Age-adjusted Government spending on education services

England
Population
size Spend per
Age group (thousands) Total spend £m  person, £ Adjustment
0-4 years 3,240 £ 10,796 £ 3,333 38%
5-11 years 4,935 £ 28,132 £ 5,700 65%
12-15 years 3,305 f 30,264 f 9,156 105%
16-18 years 1,220 £ 25,119 £ 20,596 235%
19-21 years 1,963 £ 9,723 £ 4,953 57%
22+ years 0 0 0%
Sum (or average) 14,663 £ 20,807 £ 8,747 100%

Applying these adjustments to the average spend on education (£107 pp pcm) provides the
following monthly consumption of education by age:

Spending on education by age, per person, per month
£300

£250
£200

£150

GOVERNMENT SPENDING

Figure 6: Consumption on education by age

Health spending

The variation in health spending by age was determined using the NHS Technical Guide to
Allocation Formulae and Pace of Change document, which reports how resource allocation is
adjusted to account for varying levels of need across the population. Within this guide, the age-cost
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curves for various components of health were provided, including general and acute care costs,
community services costs, mental health costs, costs for prescribing, and primary medical care

costs. The total of all components of cost for each age group were calculated and compared to the

average of all costs to determine the age-based adjustments in health spending.

Table 20: Age-adjusted Government spending in health

Applying these adjustments to the average spending in health provides the following monthly
consumption of health by age:

£500.00
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£150.00
£100.00

£50.00
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1

Age Adjustment
0-4 years 30%
5-9 years 20%
10-14 years 24%
15-19 years 36%
20-24 years 39%
25-29 years 40%
30-34 years 43%
35-39 years 46%
40-44 years 53%
45-49 years 65%
50-54 years 75%
55-59 years 88%
60-64 years 107%
65-69 years 134%
70-74 years 172%
75-79 years 221%
80-84 years 273%
85+ years 336%

10 19

28

37 46

Figure 7: Consumption on health by age
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Step 3: Report overall age-specific Government consumption per person, per month
From Steps 1 and 2, we estimate the age-specific monthly total Government consumption per
person, as follows:

Table 21: Age-specific Government consumption per person, per month

Other Education Health Total
Age Consumption Consumption Consumption Consumption
1 £ 37.42 £ 40.58 £ 39.05 £ 117.04
2 £ 3742 £ 40.58 £ 39.05 £ 117.04
3 £ 3742 £ 40.58 £ 39.05 £ 117.04
4 £ 3742 £ 40.58 £ 39.05 £ 117.04
5 £ 37.42 £ 69.40 £ 2633 £ 133.14
6 £ 3742 £ 69.40 £ 2633 £ 133.14
7 £ 37.42 £ 69.40 £ 2633 £ 133.14
8 £ 3742 £ 69.40 £ 2633 £ 133.14
9 £ 3742 £ 69.40 £ 2633 £ 133.14
10 £ 37.42 £ 69.40 £ 31.43 £ 138.25
11 £ 3742 £ 69.40 £ 3143 £ 138.25
12 £ 3742 £ 111.47 £ 3143 £ 180.32
13 £ 3742 £ 111.47 £ 3143 £ 180.32
14 £ 37.42 £ 111.47 £ 31.43 £ 180.32
15 £ 3742 £ 111.47 £ 4717 £ 196.06
16 £ 37.42 £ 250.75 £ 4717 £ 33534
17 £ 37.42 £ 250.75 £ 4717 £ 33534
18 £ 3742 £ 250.75 £ 4717 £ 33534
19 £ 37.42 £ 60.30 £ 4717 £ 144.88
20 £ 37.42 £ 60.30 £ 50.98 £ 148.70
21 £ 37.42 £ 60.30 £ 50.98 £ 148.70
22 £ 3742 £ - £ 50.98 £ 88.40
23 £ 37.42 £ - £ 50.98 £ 88.40
24 £ 3742 £ - £ 50.98 £ 88.40
25 £ 3742 £ - £ 53.20 £ 90.62
26 £ 37.42 £ - £ 53.20 £ 90.62
27 £ 3742 £ - £ 53.20 £ 90.62
28 £ 3742 £ - £ 53.20 £ 90.62
29 £ 3742 £ - £ 53.20 £ 90.62
30 £ 37.42 £ - £ 56.63 £ 94.05
31 £ 3742 £ - £ 56.63 £ 94.05
32 £ 37.42 £ - £ 56.63 £ 94.05
33 £ 37.42 £ - £ 56.63 £ 94.05
34 £ 3742 £ - £ 56.63 £ 94.05
35 £ 37.42 £ - £ 61.12 £ 9853
36 £ 37.42 £ - £ 61.12 £ 98.53
37 £ 37.42 £ - £ 61.12 £ 98.53
38 £ 3742 £ - £ 61.12 £ 9853
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Annex K: Scope of Inequalities by Data Source

. Available socio- Available
. Data . Unit of .
Data Source Calculation Population Methods . economic protected
Access analysis .. ..
characteristics characteristics
Formal Care Service users
consumption: QoL aged 18+ in
distribution of care receipt of
users Restricted | long-term
t A I ;
Adult Social access suppor nnualsurvey; Sex, ethnicity,
Formal Care available services stratified )
Care Survey, . Person HRQoL (ASCOT) age, learning
2020 consumption: through funded or random disabilit
Average costs of UK Data managed by sampling y
being a care home | Service social services
resident or non- following a full
residential care assessment of
user need
Paid Production: Safeguard
Average hours
ed access
worked at full . .
. provided Working Employment
health, for those in e Annual postal
work. siven their through individuals survev: status,
Annual Survey '8 UK Data aged 16 years v; geography,
age and gender . repeated cross- | Person, .
of Hours and Service; and older, . occupation, Sex, age
. . o sectional study; | workplace o
Earnings, 2020 . . limited residing and . individual
Paid production: . simple random .
Calculate average data working in the cample income,
g available UK P postcode, LSOA
wages at full
. as open
health, given age
access
and gender
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. Available socio- Available
. Data . Unit of .
Data Source Calculation Population Methods . economic protected
Access analysis .. ..
characteristics characteristics
Study sample
consisted of
Health Informal Care patients
Outcomes Consumption: Not treated at Postal survey
Data Number of days of ) Cardiff and sent 6 weeks Person N/A N/A
. . available . .
Repository, informal care Vale National | post discharge
2005 needed Health Service
Hospitals
Trust, UK
| ipt
Health Survey . neome, receip
Interviews, self- of benefits, .
of England, Safeguard . Age, sex, marital
Formal Care - completed education,
2018 . ed access | Individuals of . . status,
Consumption: QoL . questionnairesa dependents,
(recommende e available all ages Person, pregnancy,
distribution for the o nd nurse employment, Lo
dasa . through residing in households disability
total population by assessments; assets/wealth,
replacement UK Data England . allowance,

. ., | age . simple random health status, . -
to GP Patient’s Service . . ethnicity, religion
survey) sampling smoking status,

IMD

NHS Technical Government

Guide to Services Weights adjusted

Allocation . Open Government | for health Weights adjusted
Consumption: age- N/A N/A . o

Formulae and . access department | inequalities, for age, sex
adjusted health

Pace of soendin geography

Change P &
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. Available socio- Available
. Data . Unit of .
Data Source Calculation Population Methods . economic protected
Access analysis .. ..
characteristics characteristics
Office of Derived based
National on values from
Statistics Paid production: Open the Monthly
! Adjustment for on- P UK businesses | Wages and Person N/A N/A
Index of access .
costs Salaries Survey
Labour Costs
er Hour. UK and Labour
P ! Force Survey
ECD Famil
OECD Family Unpaid childcare Participation
Database. .
production: rates by
PF3.2: Estimates for Open disposable
Enrollment in . P N/A N/A Person ) P . N/A
. percent of children | access income tertile,
childcare and . .
enrolled in formal mother's level of
pre-school, care education
2021
Includes
. . Open people who .
Private Unpaid i Multiple
. . access are "usually . .
Population Consumption: . . " registration,
Census of Average hours of available resident” in survey and
. & , through the UK for 12 .y. . N/A Geography Age, sex
Great Britain, | general unpaid . administrative
. Office for | months,
2020 production per . . data sources are
National excluding
person - used
Statistics short-term
migrants
Public Government
Expenditure consumption: Total Open Government
L ' access N/A N/A Geography N/A
Statistical government available departments

Analysis, 2021

expenditure on
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. Available socio- Available
. Data . Unit of .
Data Source Calculation Population Methods . economic protected
Access analysis .. ..
characteristics characteristics
services in England, | through
per person gov.uk
Unpaid care Safeguard Stratified Educ.atlon,
. . receipt of
Survey of production: Time ed access clustered two- .
. . . benefits, Age, sex,
Carers in spent on care per | available Carers residing | stage - .
. . Person employment ethnicity, marital
Households, week for carers through in England probability ctatus. eross status
2009-2010 that live with those | UK Data design; face-to- house'hild
that they care for Service face interviews income, HRQoL
Safeguard Individuals Multi-stage
.. Private Paid g aged 16 years . &
The Living . ed access stratified
consumption: . or over
Costs and available N random sample | Person, .
Average household residing in . . Income decile Age
Food Survey, expenditure. b through Great Britain with clustering; | households
2019-2020 P dudd UK Data face-to-face
category . or Northern . .
Service interviews.
Ireland.
G I id
fondeJitiz:Pal Multi-stage Employment
P . ) Restricted . stratified status, household
minutes per day Individuals o . -
. . access probability income, Age, sex, marital
Time Use spent on activities . aged 8 and . Person, s . e
. available - sampling . citizenship, status, disability,
Survey, 2014- | of unpaid older residing . person-time, . .
. through . . design; face-to- education, ethnicity, sexual
2015 production in the United > . household . . .
UK Data . face interviews receipt of orientation
. Kingdom . . .
. Service and time diary benefits,
Unpaid sickness .
completion dependents

care production:
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. Available socio- Available
. Data . Unit of .
Data Source Calculation Population Methods . economic protected
Access analysis .. ..
characteristics characteristics
probability of being
a carer
Unpaid childcare
production: Age of
youngest child in
household for each
respondent to the
survey
Unpaid childcare
production: Time
spent providing
active unpaid
childcare
Clustered, Employment
stratified status, income,
Saf d le of iti hi
afeguar N sample o ‘ Ci |zens: ip, Age, sex, marital
. . ed access | Individuals of households in education,

. Paid production, . . status,
Understanding roductivity rates available all ages England, Person, receipt of reenanc
Society, 2020 p_ Y "’ | through residing in the [ Scotland and households benefits, p. 8 . v

sick rates . disability,
UK Data UK Wales; simple geography, - -
. ethnicity, religion
Service random sample dependents,
of households in material
Ireland deprivation
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