
ISSN 2226-2008 ÎÄÅÑÜÊÈÉ ÌÅÄÈ×ÍÈÉ ÆÓÐÍÀË # 5 (177) 202148

Огляди

UDC 616-036.22:364.444:657.4

DOI 10.54229/2226-2008-2021-5-9

Rodney P Jones

THE EPIDEMIOLOGY OF HEALTH AND
SOCIAL CARE COST AND CAPACITY SHOCKS

Department of Population Analysis, Healthcare Analysis & Forecasting, Oxfordshire, UK
E-mail: hcaf_rod@yahoo.co.uk

УДК 616-036. 22:364. 444:657. 4
DOI 10.54229/2226-2008-2021-5-9
Родні П. Джонс
ЕПІДЕМІОЛОГІЯ ВИТРАТ НА ЗДОРОВ’Я ТА СОЦІАЛЬНУ ДОПОМОГУ І РЕСУРСНІ ПРОБ-

ЛЕМИ
Департамент аналізу населення, аналізу і прогнозування охорони здоров’я, Оксфордшир,

Велика Британія
Фінансовий та ресурсний тиск, з яким стикаються лікарні та організації соціальної допомоги,

є набагато вищим, ніж уявлялось.
Кінець життя — це час інтенсивного використання ургентної та соціальної допомоги. Абсо-

лютна смертність (та її щорічні варіації) вчиняють великого тиску на ресурсні й фінансові мож-
ливості зазначених організацій. Підвищена зважена щільність населення пов’язана з більшою
річною мінливістю показників смертності, госпіталізації й відсутності з причини захворювання,
що, вочевидь, працює через безліч (місцевих) спалахів інфекційних захворювань, викликаних
понад 2000 відомими видами патогенів людини. Формули фінансування, що використовуються
для розподілу грошей місцевим органам охорони здоров’я та організаціям соціальної допомоги
з усього світу, звичайно не містять жодного визначення ролі абсолютної кількості смертей у ви-
тратах, зроблених такими організаціями. Урядам усього світу потрібний набагато більш тонкий
підхід для вирівнювання вищезазначених тисків, які не можуть бути контрольовані організація-
ми, що займаються наданням медичної та соціальної допомоги.

Kлючові слова: кількість лікарняних ліжок, закінчення життя, демографічне передбачення,
охорона здоров’я та соціальна охорона, ціна.
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The aim. The financial and capacity pressures experienced by hospitals and social care organisa-

tions are far higher than has been realized. End-of-life is a time of high utilization of acute and social
care.

Materials and methods. The absolute number of deaths (and its year-to-year variation) then acts
to drive the marginal pressures in both capacity and costs for these organisations. Higher weighted
population density is associated with higher year-to-year volatility in deaths, hospital admissions and
sickness absence, which seems to work via a multitude of (local) infectious outbreaks from the >2,000
known species of human pathogens.

Results. The funding formulae used to distribute money to area health boards and social care
organisations around the world do not generally contain any recognition for the role of the absolute
number of deaths in the costs incurred by such organisations. A far more nuanced approach is re-
quired by governments around the world to equalising these pressures which are beyond the control
of the organisations involved in delivering health and social care.

Key words: hospital bed numbers, end-of-life, demographic forecasting, health and social care,
costs.
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Introduction

The COVID-19 epidemic has
elegantly illustrated how infec-
tious outbreaks can create huge
capacity and cost shocks for the
health and social care system.
As of July 2021, there have been
>190 million cases and >4. 2 mil-
lion reported deaths [1]. Howev-
er, in addition to coronavirus
there are >2,000 known species
of human pathogens [2-4], and
of the viruses alone it has been
estimated that between 89 to
265 new species remain to be
identified [5].

A fascinating study using next
generation PCR for microbial
DNA sampled the surfaces of
the transport networks in world
cities and identified 1,302 new
species of bacteria and 10,928
previously uncharacterised virus-
es [6]. While only a proportion of
these will be actual or opportun-
istic human pathogens this study
illustrates the vast potential for
humans to acquire infections of
unknown aetiology.

Financial and Capacity Risk
is Extremely High

Over the past 30 years this
author has been investigating
the reasons why health and so-
cial care costs show such ex-
treme volatility (see Appendix),
where volatility = risk. The impli-
cations of this large body of re-
search have been largely ig-
nored because it seemingly con-
tradicts the expectation by poli-
cy makers that the ‘push and
pull’ of policy has a direct influ-
ence on costs. Failure to contain
costs is therefore incorrectly per-
ceived as a ‘failure’ of manage-
ment competence [7]. It is far
easier to blame managers than
accept that the assumptions be-
hind policy are flawed.

My own personal experience
showed that cost pressures
in the English NHS always in-

creased during unexplained pe-
riods of higher deaths [8]. This
also contradicts accepted wis-
dom in that costs are supposed
to be driven by population de-
mography, otherwise called the
ageing population. However, the
key breakthrough in understand-
ing the apparent paradox came
via a link with nearness to death
(NTD).

Recent Advances

To untangle the multiple is-
sues behind capacity and finan-
cial risk a recent 4-Part series
has highlighted advances in
thinking in this area. This series
has particularly investigated the
potential role of local infectious
outbreaks on the cost and ca-
pacity pressures experienced in
individual hospitals or local au-
thorities in different parts of the
world [9-12]. A breakthrough in
thinking emerged when it is re-
alized that NTD is just the tip of
the mortality/morbidity pyramid.
A summary of the 4-Parts will
now be given which will then be
followed by additional material
illustrating these issues.

Materials and Methods

In Part 1 of the series, the in-
ternational spread of COVID-19
was used to illustrate the role of
spatiotemporal granularity in all
infectious outbreaks, i. e., imme-
diately adjacent areas can be
subject to vastly different cost
and capacity pressures. Even in
January of 2021 there were
some counties in the USA where
there had been no reported
COVID-19 deaths since March
2020. Hospital capacity pres-
sures around the world were il-
lustrated as the ratio of COVID-
19 deaths per 1,000 hospital
beds available in each country
before the pandemic. An impor-
tant role for population density
was also illustrated. High popu-
lation density equates to more

opportunity for person-to-person
spread of pathogens. High pop-
ulation density seems associated
with higher year-to-year volatility
in deaths and winter mortality,
i. e., cost and capacity pressures
and their instability are exagger-
ated by population density.

Part 2 discusses how popu-
lation density is associated with
air pollution which is a source of
inflammation. Inflammation en-
hances infection rates and the
severity of ensuing illness. The
difference between the male and
female response to inflammation
(induced by obesity, pollution,
cold and infection) then appears
to lie behind variation in the gen-
der ratio for deaths and hospital
admissions in different locations.

Part 3 then discusses how in-
teraction between pathogens
crafts the winter pressures in
each location. No pathogen can
operate in splendid isolation, and
this includes influenza. Patho-
gens interact in complex ways
either inhibiting or enhancing in-
fection between pathogens. Pre-
liminary evidence suggests that
COVID-19 is highly competitive
against other pathogens.

Finally, part 4 investigates the
size (as number of deaths) re-
quired for an insurance compa-
ny, area health board or a social
care district to achieve the mini-
mum level of year-to-year vola-
tility. The evidence shows that
over 20,000 to 25,000 deaths
per annum are required — which
is greater than the size of most
area health boards in many
countries. This creates unequal
financial pressures which can be
equalized by adjusting annual
funding for the difference bet-
ween actual and forecast deaths
— along with differences in costs
due to cause of death. This part
also investigated the role of a
count of deaths as a dual proxy
for the NTD effect and wider
morbidity.
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Results

Nearness to Death
(NTD)

It has been known for over
40 years that the health and so-
cial care costs of individuals es-
calate in the last years of life
[13], and that acute costs espe-
cially escalate in the last year of
life. In England, in the last three
months of life nursing home and
residential care costs an average
of ≤1,000 per death, district nurs-
ing costs around Ј280 per death,
hospice care around Ј550 per
death, and hospital costs were
around Ј4,500 per death [14].
Somewhere over an average of
Ј6,300 per death in just the last
three months of life.

Hence, the absolute number
of deaths serves as a proxy for
both the cost and capacity pres-
sures in health and social care.
Figure 1 shows a rolling 12-
month total of deaths in England
between 1949 to 2020. The
spike in the winter of 1950/51
was from two months of freez-
ing weather which was the cold-
est in 200 years in the UK and
effected much of the northern
hemisphere [15; 16]. Between
then and 2020 is a complex
overall trend determined by past
births/deaths and changes in life
expectancy. However, the ob-
served trend is overlaid with a
complex series of sub-trends. It
is clear from Figure 1 that end-
of-life shows a series of cost and
capacity shocks which include
COVID-19.

In a rolling 12-month total a
‘spike’ in deaths due to influen-
za generates a ‘table-top’ shaped
feature. As can be seen before
1989/90 such ‘table-top’ features
were relatively common but are
less so since then. More com-
plex shapes indicate that other
mechanisms are becoming more
common. For example, note the
period of unexplained higher

deaths which occurred from Jan-
uary 2015 through to January
2019. In this respect it has been
proposed that influenza vaccina-
tion has inadvertently acted to
alter the balance between hu-
man pathogens [17].

In countries away from the
equator most deaths occur in
winter, and this can be encapsu-
lated in an excess winter mortal-

ity (EWM) calculation which
compares the difference in aver-
age deaths in the four ‘winter’
months versus the eight ‘non-
winter’ months [18]. This can
also be shown as a rolling cal-
culation and such a calculation
is given in Figure 2 for Singapore
(just above the equator) and Ire-
land (almost equidistant between
the equator and North pole). As
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Fig. 1. Rolling 12-month total of deaths in England and Wales, 1949 to
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can be seen Ireland experienced
large winter excess mortality due
to a mix of cold and winter infec-
tions while Singapore, which has
little seasonal temperature vari-
ation, experiences a more mut-
ed pattern which is consistent
with two influenza seasons per
year (reflecting northern and
southern hemisphere influenc-
es). The 1968 peak in Singapore
was the Hong Flu pandemic
which originated close to Singa-
pore, and then struck the more
northern countries later in the
winter of 1968/69.

The point is that end-of-life
related capacity and cost pres-
sures will be more winter fo-
cussed away from the equator
and less so near the equator
where the rainy season seems
to substitute for winter. Infectious
outbreaks such as influenza are
part of these pressures.

Deaths also Serves as
a Far Wider Proxy for

Morbidity

Any agent capable of causing
death in some people will also
hospitalize many others who go
on to recover. The number of
deaths then becomes a proxy for
wider morbidity. In England it
has been estimated that in some
years up to half of all occupied
medical bed days in hospital
may be influenced by this rela-
tionship between death and wid-
er morbidity [12]. This seems to
explain why over the past 20
years the ratio of medical occu-
pied bed days per death in Eng-
land has remained remarkably
constant despite large changes
in the number of deaths (as per
Figure 1) and changing trends in
morbidity [19].

Figure 3 illustrates the power
of this association between
deaths and wider morbidity by
looking at the year-to-year differ-
ence in occupied beds for 1,600
ICD-10 diagnoses at 3-digit lev-

el, i. e., A00 = cholera, T68 = hy-
pothermia, Z03 = medical eval-
uation for suspected diseases,
etc. This analysis covers both
elective and emergency admis-
sions for the whole of England
for the years 1999/00 to 2019/
20. Data is for the effective mid-
day occupancy, hence midnight
occupancy plus 3% to convert
midnight to midday, plus all same
day stay admissions at an as-
sumed 8 hour stay. The median
value of the year-to-year varia-
tion was chosen to avoid the un-
due effect of outlying values due
to changes in the ICD-10 defini-
tions over time. For diagnoses
where there have been gross
changes in definitions, outlying
values have been removed be-
fore calculating the median. As
can be seen all diagnoses asso-
ciated with high bed occupancy,
i. e., greater than 200 occupied
beds per annum, show remark-
ably high year-to-year variation
above the Poisson-based 100%
confidence interval. It is these
high bed occupancy/high volatil-
ity diagnoses which drive the
overall volatility in bed occupan-
cy and related costs. Some 75%
of diagnoses lie higher than the

99.99% confidence interval,
i. e., the variation is systematic
and cannot be due to chance.
Implied in Figure 3 is the fact
that volatility increases as the
organisation size becomes
smaller.

During a period of rising
deaths in England it was ob-
served that some diagnoses in-
creased while others decreased
[21,22]. The sources of the vol-
atility are clearly more complex
than realized.

Volatility and Risk are
Location Specific

Lastly Figure 4 demonstrates
the principle that while the vola-
tility in deaths is high (as per Fig-
ure 1) it is also location specific.
Figure 4 illustrates how a rolling
12-month total of deaths differs
from the previous 12-month to-
tal. Hence in Figure 4, Dec-02 is
the difference between 12-month
total deaths at Dec-02 compared
to Dec-01, move forward 1 month
and repeat. Note that the UK
median is itself volatile ranging
from — 6% to +10% in the era
before COVID-19 (as expected
from Figure 1). Hence in some
years, this year’s costs are low-
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Fig. 3. The median value of the year-to-year variation (absolute value)
in occupied beds for 1,600 ICD-10 diagnoses (3-digit) in England, 1999/00
to 2019/20 [20]
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er than last year while in other
years they are substantially high-
er. Also shown is the interquar-
tile range (IQR).

As the IQR gets larger the
range of values between LGAs
becomes more disparate. The
minimum IQR occurred in July
2019 while the maximum oc-
curred in March 2007. COVID-19
displays high spatiotemporal
granularity [9], hence the high
IQR from April 2020 onward.
Recall that the IQR only covers
the middle 50% of LGAs which
implies only LGA with >1,300
deaths per annum (which is
more than many of the worlds
smaller countries). Such is the
extent of this disparity that in
most years the difference in
costs compared to last year (us-
ing deaths as a proxy) will simul-
taneously range from lower in
some areas to higher in others.
In the past the managers in are-
as with lower costs have been
praised while those in higher ar-
eas have been castigated for
perceived ‘failure’.

Figure 4 therefore illustrates
that the national average cost
and capacity ‘pressure’ is not
equally felt in all areas, and that
under certain circumstances (as
in COVID-19) the range in cost
and capacity pressures between
areas is extreme.

Conclusions

The outcome of financial risk
is a postcode (or location-specif-
ic) lottery in which some health
and social care organisations
are unable to afford the same
level of services offered else-
where. In the past this has been
perceived to be directly due to a
lack of management compe-
tence and hence the need for a
national competence framework
[7]. However, this series clearly
demonstrates that while it is de-
sirable to have competent man-
agers, the financial pressures

primarily arise from factors out-
side of their ability to control.

This series also illustrates
the truth that capacity and fi-
nancial risk in health and social
care is unacceptably high and
that governments need to di-
rectly intervene to equalize fi-
nancial pressures which are
beyond the control of the small-
er health and social care or-
ganisations.
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Пам’ять забезпечується змінами синапсів у нейронних ланцюгах: короткочасна пам’ять —

функціональними змінами в окремому сенсорному нейроні й окремому мотонейроні, довготри-
вала пам’ять — структурними змінами (відростання нових синапсів).

При формуванні короткочасної пам’яті в синапсах використовується цАМФ, протеїнкіназа А,
які діють усередині клітини і передають сигнал, що викликає виділення великої кількості нейро-
медіатора глутамату.
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