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Abstract: Background: In England, rises in healthcare expenditure consistently outpace growth in
both GDP and total public expenditure.  To ensure the National Health Service (NHS)
remains financially sustainable, relevant data on healthcare expenditure are needed to
inform decisions about which services should be delivered, by whom and in which
settings. 
Methods: We analyse routine data on NHS expenditure in England over 9 years
(2008/09 to 2016/17).  To quantify the relative contribution of the different care settings
to overall healthcare expenditure, we analyse trends in 14 healthcare settings under
three broad categories: Hospital Based Care (HBC), Diagnostics and Therapeutics
(D&T) and Community Care (CC). We exclude primary care and community mental
health services settings due to a lack of consistent data. We employ a set of indices to
aggregate diverse outputs and to disentangle growth in healthcare expenditure that is
driven by activity from that due to cost pressures.  We identify potential drivers of the
observed trends from published studies.
Results: Over the 9-year study period, combined NHS expenditure on HBC, D&T and
CC rose by 50.2%.  Expenditure on HBC rose by 54.1%, corresponding to increases in
both activity (29.2%) and cost (15.7%).  Rises in expenditure in inpatient (38.5%),
outpatient (57.2%), and A&E (59.5%) settings were driven predominately by higher
activity. Emergency admissions rose for both short-stay (45.6%) and long-stay cases
(26.2%).  There was a switch away from inpatient elective care (which fell by 5.1%)
and towards day case care (34.8% rise), likely reflecting financial incentives for same-
day discharges.  Growth in expenditure on D&T (155.2%) was driven by rises in the
volume of high cost drugs (270.5%) and chemotherapy (110.2%).  Community
prescribing grew by 45.2%, with costs falling by 24.4%.  Evidence on the relationship
between new technologies and healthcare expenditure is mixed, but the fall in drug
costs could reflect low generic prices, and the use of health technology assessment or
commercial arrangements to inform pricing of new medicines.
Conclusions: Aggregate trends in HCE mask enormous variation across healthcare
settings. Understanding variation in activity and cost across settings is an important
initial step towards ensuring the long-term sustainability of the NHS.
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Order of Authors Secondary Information:

Response to Reviewers: NOTE TO THE EDITOR

Dear Professor Braun,
Thank you for the positive reviews and constructive comments from two referees and
for the opportunity to resubmit a revised manuscript.
We have taken the comments on board, uploaded a point-by-point response within the
'Response to Reviewers' box in the submission system and highlighted all changes
made within the revised manuscript.  We have also edited the text for clarity, as
advised by the reviewers.
Thank you for considering this manuscript for Health Economics Review.  We look
forward to hearing from you.

******************************************

RESPONSE TO REVIEWER COMMENTS

REVIEWER #1:

It is an interesting article about the expenditures of the NHS. There are important
findings useful for policy making. My comments about this text are the following:

1.the paper does not mention how new technology and utilization of resources
influence the total expenditure. At this point, no reference to seminal Joseph
Newhouse´s paper is found. I think that the discussion should mention something
about this author´s findings and how they related to the current text.

RESPONSE

We agree that new technologies are an important driver of healthcare expenditure.
The paper covers pharmaceuticals in the section on Diagnostics and Therapeutics, in
which we note the large rise in the volume of high cost drugs and chemotherapy.
However, technologies are broader than pharmaceuticals, and we have expanded the
discussion section to address the referee’s point, as follows.

“In the majority of the individual settings, with the exception of renal dialysis and
rehabilitation, growth in expenditure was driven primarily by growth in activity. Indeed,
year to year cost growth rates were negative for both D&T and community prescribing.
This finding accords with Newhouse’s argument that technological change - “the march
of science” – increases the capacity of healthcare systems to supply healthcare [45]
and is a major factor driving rising healthcare expenditure.  However, whilst there is
evidence of a strong, positive relationship between new technologies and aggregate
HCE [5, 9], the relationship at the individual level is complex and dynamic, and varies
depending on the context and particular type of technology [46].”

2.the methods describe several price indexes, named equations; however, their
connection to the results is not clear.

RESPONSE

We agree that the methods section needs to explain the connection between the
indices and results more clearly.  We have revised the methods section to address this,
adding further explanation and subheadings to make the text easier to follow.

3.authors classify the results as expenditure, volume and costs, however, it is not clear
the data source used to disentangle these 3 categories. Furthermore, it is not clear
how data, for instance, of medication and devices related to costs (i.e. prices) are
obtained to calculate these figures. Mostly when confidential discounts are a common
practise for many drugs in England.
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RESPONSE

We thank the reviewer for drawing our attention to these issues. We have added
subheadings and substantially revised the text.  We have also explained our data
sources more clearly, particularly in regard to the cost of medication and devices.

4.table 1, high drug costs seem to decrease, do you have any explanation for this
aside from confidential discounts? This phenomenon is not observed in other
jurisdictions.

RESPONSE

The reviewer asks a good question. HCDs are expensive drugs that are reimbursed
separately from other services if their costs are disproportionately borne a small
number of providers.  At the time of our study, a steering group within NHS England
updated the list each year, with new treatments nominated by health sector
organisations.

One reason why costs may have been kept low is that many of the drugs were
appraised by NICE, and their value for money may have informed price negotiations.
The Pharmaceutical Price Regulation Scheme is another plausible factor, as this limits
the growth of prices of branded drugs.  We agree with the reviewer that commercial
agreements (discounts) are another possible explanation, and have amended the text
as follows:

Abstract: “Evidence on the relationship between new technologies and healthcare
expenditure is mixed, but the fall in drug costs could reflect low generic prices, and the
use of health technology assessment or commercial arrangements to inform pricing of
new medicines.”

Results: In the subsection ‘Diagnostics and Therapeutics’, we have amended the text
as follows:

“NICE assesses the value of many HCDs, a category that captures drugs whose cost
is disproportionally high and that are used to treat a limited number of patients.
Although NICE assessments inform value-based pricing, NICE does not negotiate the
price of new drugs.  Over our study period, prices of branded medicines were
regulated by a voluntary scheme known as the Pharmaceutical Price Regulation
Scheme (PPRS).  The aims of the scheme were to keep expenditure on branded
medicines within ‘affordable limits’, whilst improving access to new medicines and
encouraging innovation [36].  The scheme limited the growth of NHS spend on new
drugs, included pricing flexibilities such as Patient Access Schemes, and allowed
manufacturers to offer local discounts to hospitals.  Therefore, the PPRS is a potential
explanation for the observed trends in HCD activity and costs.”

REVIEWER #2:

1.This analysis of health care expenditure (HCE) disaggregates growth into the
separate parts of volume and cost and additionally categories HCE into health care
settings. It is a neat and simple approach to the disaggregation to identify trends over
time in volume (or volume of activity, on in some instances just activity - note to authors
to review the consistency in their terminology) and cost.

RESPONSE

We have checked and edited the text for consistency, as advised by the reviewer.

2.It would be useful to understand what share of total cost these 14 settings have of
total HCE, in say 2008/09 and 2016/17. This is currently mentioned in the results but a
graphical presentation would be useful. For the latter pie chart it would be useful to
understand the share of primary care and community mental health services, so to
understand how much weight to put on these results given the absence of these
settings from the analysis.
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RESPONSE

We agree and have added a bar chart showing how the shares of total cost vary over
time by setting (new Figure 1).

3.I believe the results describing the table and graphs are good and complete. I do
however feel like the discussion of the cost drivers is misplaced in the results section
(e.g. line 163-181). I wonder if this shouldn't be a separate section, also without
knowing the literature well perhaps the focus should be on UK studies if they exist or
there should be a greater discussion drawn on how these papers were identified from
the CHE working paper?

RESPONSE

We thank the referee for affirming our presentation of the empirical results. We
acknowledge that the literature review could be reported separately and we’ve
considered this.  On balance, we feel that to separate the analysis of trends from the
evidence would obstruct the flow of the text – for example, if a reader wanted to look at
high-cost drugs, they would need to flip forward to find the relevant subsection rather
than having both elements together on the same page.  Therefore, we’ve decided to
leave the structure in its original format.

 It is not possible to focus on UK studies because there are so few of them, and
because reviews we cite cover the international evidence.  However, we agree that
more explanation of the way studies were selected would be helpful for readers, and
have added this to the Methods as follows:

“To identify potential drivers for the observed trends we drew on a previous systematic
review [3] that reported published studies by healthcare setting.   We selected studies
from this review if they directly or indirectly provided evidence on potential drivers of
trends from the empirical analyses.  We drew on UK studies where possible, and
included international evidence where UK evidence was lacking.  We also considered
the role of relevant regulatory schemes operating within the UK during our study
period.”

4.I note that the discussion of technologies refers to the role of NICE but key is also the
PPRS which NICE aside has always control the expenditure on pharmaceuticals. This
should be discussed.

RESPONSE

We agree that the PPRS is an important factor influencing helping to curb expenditure
on pharmaceuticals.  The PPRS was in operation during our study period but has now
been superseded by the 2019 voluntary scheme for branding medicines pricing and
access.

In the subsection ‘Diagnostics and Therapeutics’, we have amended the text as
follows:

“NICE assesses the value of many HCDs, a category that captures drugs whose cost
is disproportionally high and that are used to treat a limited number of patients.
Although NICE assessments inform value-based pricing, NICE does not negotiate the
price of new drugs.  Over our study period, prices of branded medicines were
regulated by a voluntary scheme known as the Pharmaceutical Price Regulation
Scheme (PPRS).  The aims of the scheme were to keep expenditure on branded
medicines within ‘affordable limits’, whilst improving access to new medicines and
encouraging innovation [36].  The scheme limited the growth of NHS spend on new
drugs, included pricing flexibilities such as Patient Access Schemes, and allowed
manufacturers to offer local discounts to hospitals.  Therefore, the PPRS is a potential
explanation for the observed trends in HCD activity and costs.”

Additional Information:

Question Response
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Is this study a clinical trial?
A clinical trial is defined by the World
Health Organisation as ‘any research
study that prospectively assigns human
participants or groups of humans to one
or more health-related interventions to
evaluate the effects on health outcomes’.

No
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Abstract 1 

Background: In England, rises in healthcare expenditure consistently outpace growth in both GDP 2 

and total public expenditure.  To ensure the National Health Service (NHS) remains financially 3 

sustainable, relevant data on healthcare expenditure are needed to inform decisions about which 4 

services should be delivered, by whom and in which settings.   5 

Methods: We analyse routine data on NHS expenditure in England over 9 years (2008/09 to 6 

2016/17).  To quantify the relative contribution of the different care settings to overall healthcare 7 

expenditure, we analyse trends in 14 healthcare settings under three broad categories: Hospital 8 

Based Care (HBC), Diagnostics and Therapeutics (D&T) and Community Care (CC). We exclude 9 

primary care and community mental health services settings due to a lack of consistent data. We 10 

employ a set of indices to aggregate diverse outputs and to disentangle growth in healthcare 11 

expenditure that is driven by activity from that due to cost pressures.  We identify potential drivers 12 

of the observed trends from published studies. 13 

Results: Over the 9-year study period, combined NHS expenditure on HBC, D&T and CC rose by 14 

50.2%.  Expenditure on HBC rose by 54.1%, corresponding to increases in both activity (29.2%) and 15 

cost (15.7%).  Rises in expenditure in inpatient (38.5%), outpatient (57.2%), and A&E (59.5%) settings 16 

were driven predominately by higher activity. Emergency admissions rose for both short-stay 17 

(45.6%) and long-stay cases (26.2%).  There was a switch away from inpatient elective care (which 18 

fell by 5.1%) and towards day case care (34.8% rise), likely reflecting financial incentives for same-19 

day discharges.  Growth in expenditure on D&T (155.2%) was driven by rises in the volume of high 20 

cost drugs (270.5%) and chemotherapy (110.2%).  Community prescribing grew by 45.2%, with costs 21 

falling by 24.4%.  Evidence on the relationship between new technologies and healthcare 22 

expenditure is mixed, but the fall in drug costs could reflect low generic prices, and the use of health 23 

technology assessment or commercial arrangements to inform pricing of new medicines. 24 

Blinded Manuscript Click here to access/download;Blinded
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Conclusions: Aggregate trends in HCE mask enormous variation across healthcare settings. 25 

Understanding variation in activity and cost across settings is an important initial step towards 26 

ensuring the long-term sustainability of the NHS. 27 

 28 

Keywords: Healthcare expenditure, activity, cost, drivers, demographic pressures, technology 29 

Background 30 

Since the NHS was established in 1948, healthcare expenditure (HCE) has risen faster than both GDP 31 

and total public expenditure [1], a trend that is echoed in most OECD countries [2]. Between 2008 32 

and 2018, government expenditure on healthcare in England rose 25% in real terms, substantially 33 

more than the 13% real terms growth of the economy (GDP), and faster than every other category of 34 

government expenditure [3]. Rises in HCE are expected to continue in the medium to long-term even 35 

in the most conservative cost containment scenarios [2].  36 

Tackling the drivers of HCE is an enduring policy concern. Known drivers of overall growth in HCE 37 

include behaviours and lifestyle factors such as smoking, diet or physical activity [4], wealth and 38 

income effects [5] and prices [6]. There is evidence that demographic factors such as population 39 

ageing [7] are associated with rises in HCE.  Increases in the prevalence of multimorbidity is another 40 

well-known predictor and studies suggest that comorbidities may be ‘super-additive’ meaning that 41 

the total cost of treating comorbid conditions is greater than the sum of the independent treatment 42 

costs of the underlying disease conditions [8]. More recently, macro-level studies of US expenditure 43 

have identified strong positive relationships between HCE and technological progress [5, 9], although 44 

the impact of new technology appears to vary across the distribution of expenditure [10]. 45 

Year-on-year real term rises in HCE, such as those observed within the English NHS, are considered 46 

to be one of the greatest challenges to its long-term fiscal sustainability [11]. To ensure the NHS 47 

remains financially viable, there is a need to understand how HCE may change in the future. This 48 

requires an oversight of historical trends in activity and cost across the whole system, and an 49 
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3 

appreciation of how these vary by healthcare setting and why. For example, a disaggregated analysis 50 

may reveal settings where costs are rising but activity is static, and this may be due to inefficiencies 51 

and/or waste. According to the OECD, one-fifth of health spending is wasteful; examples include 52 

missed appointments, avoidable admissions, duplication of services, delayed discharges and 53 

unnecessary expenditure on pharmaceuticals or procedures of limited clinical value [12].   54 

A simple comparison of trends across healthcare settings can identify “pressure points” and help to 55 

guide an exploration of potential drivers leading to improved performance. In addition, 56 

understanding how trends in expenditure, activity and cost vary across settings can inform spending 57 

reallocations within existing budgets, and improve workforce and budget planning.  58 

However, few studies of drivers of HCE have investigated how factors vary by care setting [3, 10, 13]. 59 

In addition, analyses of HCE trends are commonplace, but rarely disaggregate HCE growth into its 60 

constituent parts: activity and costs.  The purpose of this study is to address those gaps in the 61 

evidence base.  Our analyses provide an overview of the trends in expenditure and their breakdown 62 

in terms of cost and activity growth in three broad categories of care in the English NHS between 63 

2008/09 and 2016/17.  These categories together account for over 80% of total NHS spend. For each 64 

of the three categories, we also analyse trends in healthcare settings, and identify potential drivers 65 

for the observed trends drawing on evidence from the published literature.   66 

Methods 67 

To quantify the relative contribution of different settings to overall HCE, we analyse trends in 68 

expenditure, activity and costs for 14 healthcare settings of the English NHS.  The settings are 69 

grouped into three broad categories: Hospital Based Care (HBC), Diagnostics and Therapeutics (D&T) 70 

and Community Care (CC). The study period covers the financial years 2008/09 to 2016/17. Potential 71 

drivers for the observed trends are identified from evidence in the published literature.   72 

Table 1 shows which settings are included in each of the three categories, and the type of activity 73 

captured by each setting.  74 
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 75 

Table 1 Rates of growth in English NHS expenditure, activity and cost by healthcare setting 76 

Category Setting Type of Activity 
Total Growth  

2008/09 - 2016/17 

Mean year on year 

growth 

2008/09 - 2016/17 

   
Expendi

ture 
Activity Cost 

Expendi

ture 
Activity Cost 

Hospital 

Based Care 

(HBC) 

Inpatient Care 
FCE and Excess 

bed days 
38.6% 19.5% 16.0% 4.2% 2.3% 1.9% 

Outpatient 
Attendances and 

procedures 
57.2% 43.7% 9.4% 5.8% 4.7% 1.1% 

Accident & 

Emergency 

Attendances, 

investigations, 

treatments 

59.5% 30.2% 22.5% 6.0% 3.4% 2.6% 

Specialist Services Activity 34.8% 21.7% 10.8% 3.8% 2.5% 1.3% 

HBC weighted average growth 54.1% 29.2% 15.7% 5.6% 3.3% 1.8% 

Diagnostics 

and 

Therapeutic 

(D&T) 

Chemotherapy 
Treatment, 

procurement 
113.1% 110.2% 1.4% 10.0% 9.9% 0.4% 

Radiotherapy 
Treatment, 

preparation 
42.9% 72.1% -17.0% 4.6% 7.3% -2.2% 

High Cost Drugs Drug types 230.7% 270.5% -10.7% 16.7% 18.0% -1.2% 

Radiology Examinations  34.1% 39.8% -4.1% 3.8% 4.3% -0.5% 

Diagnostic Tests Tests 47.3% 59.0% -7.4% 5.1% 6.2% -0.8% 

Renal Dialysis Sessions 16.1% -1.0% 17.3% 1.9% -0.1% 2.0% 

D&T weighted average growth 155.2% 191.1% -7.0% 12.5% 14.4% -0.9% 

Community 

Care (CC) 

Community 

Prescribing 
Prescriptions 9.8% 45.2% -24.4% 1.2% 4.8% -3.4% 

Community 

Services 
Activity 35.0% 18.7% 13.8% 4.0% 2.4% 1.6% 

Optometry & 

Dentistry 

No. eye tests 

and dental 

procedures 

23.7% 7.2% 15.3% 2.7% 0.9% 1.8% 

Rehabilitation Activity 10.4% -2.3% 13.1% 1.5% -0.1% 1.6% 

CC weighted average growth 19.2% 34.7% -7.1% 2.3% 3.8% -0.9% 

 Total: all settings 50.2% 40.3% 7.1% 5.2% 4.3% 0.9% 

FCE: Finished Consultant Episode 

 77 

Two important settings, primary care and community mental healthcare, have been excluded from 78 

the analysis. This is due to a lack of historical official estimates of activity and cost for primary care 79 

and a lack of data for community mental health before 2011/12.   80 
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5 

Data 81 

For 12 of the 14 settings, activity and cost data come from the National Schedule of Reference Costs 82 

[14]. NHS providers are required to report these administrative data every year in accordance with 83 

national costing guidance.  The cost of High Cost Drugs is included in the National Schedule of 84 

Reference Costs.  Data on community prescribing comes from the Prescription Cost Analysis (PCA) 85 

dataset [15],1 which provides details of the number of items and the net ingredient cost of 86 

prescriptions dispensed in the community.  Data on activities and costs of dentistry [16] and 87 

optometry [17] are provided by NHS Digital. 88 

Measuring Trends in Activity and Cost 89 

In order to disentangle the extent to which changes in HCE are driven by changes in activity and/or 90 

changes in unit cost we employ a set of indices. These are measures of change that allow the 91 

aggregation of diverse output items (such as Finished Consultant Episodes (FCEs), attendances, tests, 92 

prescriptions, etc.) in a single index and are useful for facilitating comparisons across categories and 93 

settings of healthcare.  These indices are routinely used in healthcare productivity analyses to 94 

measure the rate of growth of output [18, 19] . 95 

The Laspeyres Activity index is shown in Equation 1.  Cost is held constant to quantify the change in 96 

activity: the denominator is the product of each type of activity at time 0 and its associated cost at 97 

time 0; the numerator is the product of activity at time t and its cost at time 0. The Paasche Price 98 

index (Equation 2), works in a similar way, but activity is held constant to quantify the change in cost.  99 

The index for Total Expenditure incorporates both cost and activity changes (Equation 3). 100 

 101 

Equation 1 (i) Laspeyres Activity Index 102 

𝑋(0,𝑡)𝐿 = ∑ 𝑥𝑗𝑡𝑐𝑗0𝐽𝑗=1∑ 𝑥𝑗0𝑐𝑗0𝐽𝑗=1                                                                                                                                               (1) 103 

                                                           

1 PCA data are supplied by the Prescription Pricing Authority via the NHS Digital Prescription Drugs Team.   
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6 

 104 

Equation 2 (ii) Paasche Cost Index  105 

𝐶(0,𝑡)𝑃 = ∑ 𝑥𝑗𝑡𝑐𝑗𝑡𝐽𝑗=1∑ 𝑥𝑗𝑡𝑐𝑗0𝐽𝑗=1                                                                                                                                               (2) 106 

 107 

Equation 3 (iii) Total Expenditure Growth  108 

𝐸(0,𝑡) = 𝐶(0,𝑡)𝑃 ∗ 𝑋(0,𝑡)𝐿 = ∑ 𝑥𝑗𝑡𝑐𝑗𝑡𝐽𝑗=1∑ 𝑥𝑗0𝑐𝑗0𝐽𝑗=1                                                                                                                  (3) 109 

 110 

In all three equations, 𝑥𝑗  is the number of units of activity, i.e. FCEs, attendances, or treatments of 111 

type 𝑗, where 𝑗 = 1, … , 𝐽;  𝑐𝑗 is the unit cost of output 𝑗; and 𝑡 is time with 𝑡 = 0 indicating the first 112 

period of the time series. The formulae are shown for a two-period index. To measure growth over a 113 

longer period of time, we use a chain index. In a chain index, the computation of the growth rates is 114 

performed over successive periods, then the product of these growth rates produces a chain series 115 

that uses the first period as reference (i.e. base year). Equation (4) shows the chain for the Laysperes 116 

activity index. 117 

 118 

Equation 4: Chain index for Laspeyres Activity  119 𝑋(0,𝑇)𝐿 =  𝑋(0,𝑡)𝐿 × 𝑋(𝑡,𝑡+1)𝐿 × … × 𝑋(T−1,𝑇)𝐿                                                                                                        (4) 120 

 121 

We calculate these three indices for each of the three broad categories of care HBC, D&T and CC, 122 

and also for the 14 subcategories (settings).  We then plot growth rates using 2008/09 as the base 123 

year (i.e. 2008/09 indices are set equal to 100). Next, we identify relevant setting-specific evidence, 124 

drawn primarily from a previous review [3], to identify potential drivers of the observed trends.  All 125 

analyses were conducted using SAS Enterprise Guide 7.1. 126 
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Identifying Drivers of Trends in Activity and Cost 127 

To identify potential drivers for the observed trends we drew on a previous systematic review [3] 128 

that reported published studies by healthcare setting.   We selected studies from this review if they 129 

directly or indirectly provided evidence on potential drivers of trends from the empirical analyses.  130 

We drew on UK studies where possible, and included international evidence where UK evidence was 131 

lacking.  We also considered the role of relevant relevant regulatory schemes operating within the 132 

UK during our study period.     133 

Results 134 

Between 2008/09 and 2016/17, total current expenditure in the English NHS rose from £58.9 billion 135 

to £84.6 billion (Figure 1). NHS expenditure on the three care categories, HBC, D&T and CC, rose by 136 

50.2% and together account for over 82% of NHS expenditure. 137 

Figure 1 Total expenditure by care setting, £ million 138 

 139 

For the period 2008/09 – 2016/17, Table 1 shows the growth in total expenditure, activity and cost  140 

and mean year-on-year growth, calculated using Equations (3), (1) and (2) respectively. The 141 
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8 

information is provided at setting level as well as weighted averages for the three main groups. 142 

Average growth rates are weighted with respect to group size, measured by the relative share of 143 

total expenditure for each group. The table also shows the type of activity captured by each of the 144 

settings (e.g. FCEs, attendances, items, prescriptions, etc.).  145 

Figure 2 Trends in Expenditure, Activity and Costs growth: main activity groups 146 

 147 

Figure 2 shows the weighted average growth trends for total expenditure, activity and costs for the 148 

three broad categories of care HBC, D&T and CC. From 2008/09 to 2016/17, healthcare expenditure 149 

and activity rose every year in each of the three groups, with D&T exhibiting the greatest rate of 150 

increase. However, the D&T category accounts for approximately 7% of overall NHS spend and so its 151 

relative impact is less than that of HBC (which accounts for around 53% of total spend) and also 152 

below that of CC (22% of total spend). In terms of cost, there was a positive and increasing trend in 153 

HBC for the whole period, whereas the cost trends for D&T and CC were negative. These averages, 154 

however, conceal large variations across the different settings, which we consider below.  155 
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Hospital Based Care (HBC) 156 

Hospital based care (HBC) is the largest expenditure category and includes inpatient, outpatient, 157 

A&E and specialist services, accounting for over 50% of total English NHS expenditure. Overall, total 158 

expenditure grew by 54.1% from 2008/09 to 2016/17, which corresponds to a 29.2% growth in 159 

activity and a 15.7% growth in costs. In other words, around two-thirds of the rise in expenditure 160 

was due to increased activity and one-third to rises in cost. 161 

Inpatient care 162 

Figure 3 shows trends for each of the four HBC settings and a further breakdown for inpatient care 163 

which is the largest setting in terms of total value, accounting for over one-third of total NHS 164 

expenditure. Across the HBC settings, rises in expenditure ranged from 30% to 60% over the nine-165 

year study period.  166 

Figure 3 Trends in Expenditure, Activity and Costs for Hospital Based Care and Inpatient care 167 

 168 

On average, total inpatient expenditure rose by 4.2% annually. This translates into an increase from 169 

2008/09 to 2016/17 of 38.6% due to rises in both activity (19.5%) and cost (16.0%). There were 170 
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10 

marked differences in growth rates for elective and non-elective care (Figure 2). Non-elective 171 

inpatient activity grew rapidly (45.6% for short stays and 26.2% for long-stays). In contrast, elective 172 

inpatient care fell by 5.1% over the period, whilst day cases rose by 34.8%. 173 

Cost trends for all the inpatient care sub-settings were similar with the rise in total cost ranging from 174 

15% to 19%. The exception was day cases where costs grew just over 10%.  175 

A plausible reason for the switch away from inpatient elective care to day cases is the Best Practice 176 

Tariff (BPT). Introduced in 2010, BPTs are national prices designed to incentivise high quality and 177 

cost-effective care (‘best practice’) and aim to reduce unexplained variation in clinical quality. The 178 

price differential between `best practice’ and `usual’ care creates an incentive for providers to shift 179 

from the latter to the former. A notable feature of BPTs is that they incentivise hospitals to admit, 180 

treat and discharge patients on the same day (when clinically appropriate) by paying a higher price 181 

for day care than for an overnight stay [20]. The fall in inpatient elective care activity (Figure 3) is 182 

more pronounced after 2011/12 and an empirical analysis has confirmed that most BPTs for elective 183 

care were effective in achieving this aim [20].  184 

Although demographic factors such as population ageing [21] are associated with rises in inpatient 185 

HCE, the ‘red herring’ hypothesis proposes that time-to-death (TTD), rather than age, is the key 186 

demographic driver [22] though the interaction of the two factors is also important [23, 24]. 187 

However, TTD does not perform well as a predictor of spend on some nonlife threatening conditions 188 

such as long-term conditions and diseases treated predominantly with elective inpatient care [25]. It 189 

is self-evident that clinical factors, such as morbidities also drive inpatient HCE and indeed, TTD may 190 

itself be a proxy for morbidity [26]. A decomposition analysis of English inpatient data showed the 191 

prevalence of morbidities had a larger impact on inpatient costs than demographic drivers like age 192 

and sex [27]. The interaction between health status and mortality is also important when projecting 193 

HCE [28], and relates to the debate on compression and expansion of morbidity [26].  194 
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Outpatient care 195 

Outpatient figures, which capture care provided by NHS hospital trusts, show that the 57.2% growth 196 

in total expenditure was mainly driven by a 47.3% growth in activity whilst the increase in costs was 197 

relatively modest (9.4%). These findings are consistent with a Dutch investigation of individual HCE 198 

drivers [10], which revealed a move away from inpatient care coupled with a higher rate of day case 199 

admissions, shorter inpatient stays and greater use of outpatient clinics. A Spanish study [29] found 200 

per capita outpatient expenditure rose by 50% in real terms from 1998 to 2008, with the largest rise 201 

in people of working age. Evidence regarding the effect of age and TTD on outpatient utilisation and 202 

expenditure is mixed [13, 30]. A US analysis identified higher use of outpatient care was 203 

independently associated with unemployment and also with higher income, suggesting a non-linear 204 

relationship between utilisation and socioeconomic status [30]. However, socioeconomic status was 205 

not predictive of expenditure at the individual level.   206 

Accident & Emergency attendances 207 

The Accident & Emergency (A&E) setting comprises activity performed in Emergency Departments 208 

and other A&E services (e.g. ophthalmology, dental, NHS walk in centres). Overall, total expenditure 209 

rose by almost 60.0%, translating into a year-on-year rise of 6.0%. This annual rate of increase is at 210 

the top of the range cited by a recent systematic review of international studies [31], and in the case 211 

of England reflects rises in both activity (30.2%) and cost (22.5%). 212 

An Australian study [32] assessed changes in emergency department visits between 2010 and 2014. 213 

The rise in attendance rates per 1000 population exceeded population growth, with the highest rise 214 

observed in those aged 85 and over.  215 

The rise in A&E activity could be linked to reduced access to primary care services [31]. There is 216 

evidence that A&E is used as an out-of-hours substitute for primary care, and also that younger 217 

people perceive A&E as being generally more convenient [31]. Results from the GP (General 218 

Practice) Patient Survey for England show that the percentage of people reporting having seen a 219 

family doctor in the last three months fell by four percentage points between 2011/12 and 2016/17 220 
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[33]. A potential explanation is the increasing difficulty in booking an appointment, with the 221 

percentage of patients reporting easy access to GP surgery falling by eight percentage points over 222 

the same period [34]. These findings suggest that a lack of capacity in primary care could be an 223 

underlying reason for the rise in A&E activity. However, the lack of comprehensive data on primary 224 

care consultations prevents the computation of growth trends for that setting. 225 

Specialist services 226 

In the National Schedule of Reference Costs data, ‘specialist services’ comprises of activity in four 227 

distinct services: adult critical care, specialist palliative care, care for cystic fibrosis and – since 228 

2011/12 – cancer multidisciplinary team meetings. Together, these services account for 229 

approximately 7.8% of HBC expenditure. Total expenditure rose by 34.8% from 2008/09 to 2016/17 230 

and breakdowns into a growth of 21.7% in activity and of 10.8% in cost.   231 

Diagnostics & Therapeutics (D&T) 232 

The Diagnostics and Therapeutics category encompasses six types of care: chemotherapy, 233 

radiotherapy, high cost drugs (HCD), radiology, diagnostic tests and renal dialysis. D&T accounted for 234 

approximately 7% of total NHS expenditure in England over the study period. Trends for D&T are 235 

shown in Figure 4.  236 
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Figure 4  Trends in Expenditure, Activity and Costs for Diagnostics & Therapeutics and Community Care 237 

 238 

D&T total expenditure grew by 255.2%, driven by an extraordinarily large growth in activity (291.1%) 239 

that was slightly offset by a reduction in the cost index (-7.05%).  Activity rose in all types of D&T 240 

care, with the exception of renal dialysis (-1.0%).  The largest activity growth was for HCD (270.5%) 241 

and chemotherapy (110.2%). Although the patient classification system (Healthcare Resource 242 

Groups or HRGs) has been fairly stable since 2013/14, the HRGs used to classify chemotherapy, 243 

radiotherapy, and HCD have been subject to substantial revision over time [33]. Better recording of 244 

activity and the introduction of new coding that spilt activity in more than one HRG (when previously 245 

the activity was captured by a single HRG) could overstate the observed increase in activity. 246 

Nonetheless, the drivers of large rises in activity, and relatively small increases in costs, for HCDs and 247 

chemotherapy are worth considering. In England, the availability of new technologies is influenced 248 

by appraisals of cost-effectiveness by the National Institute for Health and Care Excellence (NICE) 249 
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[35]. NICE assesses the value of many HCDs, a category that captures drugs2 whose cost is 250 

disproportionally high and that are used to treat a limited number of patients. Although NICE 251 

assessments inform value-based pricing, NICE does not negotiate the price of new drugs.  Over our 252 

study period, prices of branded medicines were regulated by a voluntary scheme known as the 253 

Pharmaceutical Price Regulation Scheme (PPRS).  The aims of the scheme were to keep expenditure 254 

on branded medicines within ‘affordable limits’, whilst improving access to new medicines and 255 

encouraging innovation [36].  The scheme limited the growth of NHS spend on new drugs, included 256 

pricing flexibilities such as Patient Access Schemes (i.e. commercial arrangements), and allowed 257 

manufacturers to offer local discounts to hospitals.  Therefore, the PPRS is a potential explanation 258 

for the observed trends in HCD activity and costs.  The Cancer Drug Fund (CDF), which covers the 259 

costs of certain drugs that are not recommended by NICE due to their lack of proven cost-260 

effectiveness, was introduced in England in 2011 [37]. The CDF is another plausible driver of the 261 

accelerated growth in the volume of HCD observed from 2012/13 onwards.  262 

For settings with negative trends in total cost, values ranged from -4.1% (radiology) to -17.4% 263 

(radiotherapy). Growth in the cost of chemotherapy was small but positive (1.4%) whereas costs for 264 

renal dialysis rose by 17.3%. The reason for the rise in the costs of renal dialysis is unclear, but could 265 

be linked to higher levels of multimorbidity [38]. There is also some evidence of positive and linear 266 

relationships between TTD and expenditure on D&T [39], which suggests frailty may also be a factor. 267 

Other important drivers of HCE are the introduction of new health technologies and institutional 268 

characteristics. Evidence from the Netherlands showed that structural factors such as changes in 269 

regulation, policy and greater use of new technologies increased costs particularly for the highest 270 

cost patients [10]. 271 

                                                           

2 The drugs listed vary by year, but include treatments for cancer, hepatitis C, HIV, transplant 

patients, juvenile arthritis and cystic fibrosis among others. 
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Community Care (CC) 272 

Community care encompasses community prescribing, community services, optometry, dentistry, 273 

and rehabilitation, and accounts for over one-fifth of the total expenditure in the English NHS. 274 

Trends for CC are shown in Figure 4. Overall growth in CC expenditure, activity and cost were 19.2%, 275 

34.7% and -7.1% respectively, but conceal large variations across settings.  276 

Community prescribing, the largest setting as a share of CC expenditure (55%), exhibits a modest 277 

total expenditure growth of 9.8% comprising a 45.2% total activity growth and a fall in cost of 24.4% 278 

between 2008/09 and 2016/17. The reduction in pharmaceutical prices may reflect the relatively 279 

low price of generics during our study period [40], the Pharmaceutical Price Regulation Scheme [36], 280 

and the use of health technology assessment to inform the price of new branded medicines [41, 42]. 281 

Our findings contrast with the findings from a Dutch study [10] which found that prescribing 282 

expenditure rose by 69% from 2004 to 2013. The authors found that the increase in expenditure was 283 

driven principally by structural shifts such as technological progress (e.g. the highest cost cases were 284 

treated with even more expensive drugs). Changes in the distribution of determinants, such as 285 

population ageing and a rise in the number of outpatient visits, played a lesser role but were also 286 

important explanatory factors. For community prescribing, proximity to death might be a more 287 

important driver than age as there is evidence that the effects of age on prescribing expenditure are 288 

smaller when models control for TTD [13, 43, 44]. Gender also seems to be a driver of 289 

pharmaceutical expenditure: there is evidence that females in all age groups incur higher 290 

expenditure [29] and receive more prescriptions [13]. 291 

With regard to community services and rehabilitation, activity rose by 35.0% and 10.4% respectively, 292 

with steeper rates of increase from 2013/14 onwards. On average, costs rose by around 13% to 14% 293 

across the period for both settings. The cost of optometry and dentistry rose by 15%, equating to a 294 

mean year-on-year rate of 1.8%, whereas the rise in activity was lower: 7.2% overall, with an 295 

average annual rise of 0.9%. 296 
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Discussion 297 

This study of trends in English HCE reveals how much was due to changes in the activity and how 298 

much was due to cost, and how this varied across care settings. Overall, HCE grew by approximately 299 

50% over the nine year study period (2008/09 to 2016/17) driven mainly by a 40% rise in activity, 300 

and a comparatively modest growth in costs (7%). Aggregate figures conceal large variations across 301 

settings. Specifically, total expenditure on Hospital Based Care (HBC) rose by 54%, spend on 302 

Diagnostics and Therapeutics (D&T) rose by 155%, and spend on Community Care (CC) grew by 19%. 303 

The rise in HBC expenditure was driven mainly by a rise in activity (29%) but also by a considerable 304 

growth in costs (16%).  305 

In the majority of the individual settings, with the exception of renal dialysis and rehabilitation, 306 

growth in expenditure was driven primarily by growth in activity. This finding accords with 307 

Newhouse’s argument that technological change - “the march of science” – increases the capacity of 308 

healthcare systems to supply healthcare [45] and is a major factor driving rising healthcare 309 

expenditure.  However, whilst there is evidence of a strong, positive relationship between new 310 

technologies and aggregate HCE [5, 9], the relationship at the individual level is complex and 311 

dynamic, and varies depending on the context and particular type of technology [46]. A better 312 

understanding how new technology influences the process of care therefore appears pivotal in 313 

determining its impact on HCE and so the financial viability of the future NHS.  314 

HBC is the largest setting within the NHS in terms of overall spend, and also exhibited the largest rise 315 

in cost. This points to the need to understand the reasons why cost pressures appear greater in HBC, 316 

and future research could examine whether these are due to labour costs, capital costs or factors 317 

outside of the HBC setting. Faced with an ageing population and with utilisation rates predicted to 318 

continue to increase, greater efficiency may be called for. Alternatively, an improvement in NHS 319 

productivity (i.e. the ratio of output growth over input growth) could help alleviate financial 320 

pressures. Accounting for 45% of the total input expenditure in 2016/17 [33], labour is the largest 321 

single input in the NHS.  Therefore, improvements in the labour productivity, such as through 322 
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reductions in the avoidable use of bank and agency staff, changes in the skill-mix of labour (perhaps 323 

via digitally enabled care), or stronger preventative care in ambulatory settings, have potential to 324 

curb the growth in HCE.  325 

The NHS Long Term Plan [47] recognises the pressures faced by emergency services.  Various 326 

remedial measures are proposed, including £4.5 billion new investment in primary care and 327 

community care, and the expansion and reform of urgent and emergency care services including the 328 

national implementation of ‘urgent treatment centres’ and the roll-out of ‘same day emergency 329 

care’ as an alternative to an overnight emergency admission. 330 

Regarding individual drivers, the prevalence of disability, morbidity and multimorbidity appear 331 

critical in determining future trends in HCE. International studies have documented changes in the 332 

patterns of disability and chronic morbidity, with the age of onset of these conditions occurring later 333 

in life (compression of morbidity) [26]. However, the effect on individual lifetime HCE will depend on 334 

changes in life-expectancy, and how much of any extra life is disability- or morbidity-free. For 335 

example, if individuals live longer and have more years in ill-health (expansion of morbidity) then 336 

HCE would likely be higher. Even if morbidity is compressed (fewer years in ill-health), if the 337 

complexity of their health needs increases then HCE may also rise. The net impact on aggregate 338 

(population level) HCE will also depend on changes in the age structure of the population.  339 

The data used in this study is at an aggregate level. We describe trends in activity, cost and 340 

expenditure but can only conjecture how the demand drivers identified in the literature may impact 341 

those trends. No causal link is claimed. Moreover, the heterogeneity of the available studies (see [3] 342 

for a comprehensive review) makes it very difficult to compare their findings in a robust way.  For 343 

example, there are large gaps in the evidence for many care settings, and a dearth of studies from 344 

the UK.  In the future the availability of patient level cost data (PLICS3) appears a promising dataset 345 

for a more comprehensive study of the HCE drivers at the individual level.   346 

                                                           

3 PLICS: Patient Level Information Costing Data Set. 
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Conclusions 347 

Our contribution is to shed light on how much each type of setting has contributed to past trends in 348 

healthcare expenditure growth and how much of that growth is due to changes in the costs of care 349 

or due to changes in the level of activity. Our analyses demonstrate that aggregate trends in HCE 350 

mask enormous variation across healthcare settings. This information is useful for policy makers in 351 

charge of planning, because it clarifies whether cost pressures or rising activity are the principal 352 

reason for rising HCE in the different healthcare settings. Nonetheless, there is a lack of relevant 353 

studies for the NHS on how individual drivers affect HCE. Further research is needed to discern the 354 

impact of those on cost and to model future healthcare demand.  355 

List of abbreviations 356 

A&E accident and emergency (department) 357 

BPT Best Practice Tariff 358 
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HCE healthcare expenditure 366 

HRG Healthcare Resource Group 367 

NHS National Health Service 368 

NICE National Institute for Health and Care Excellence 369 

OECD Organisation for Economic Co-operation and Development 370 
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PPRS Pharmaceutical Price Regulation Scheme 371 

TTD time-to-death 372 

US United States 373 
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