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Abstract
Changes in the absolute number of deaths (all-cause mortality) act via their impact on end-of-life care to
affect marginal changes in NHS medical admissions, bed occupancy and costs. These effects are poorly
understood. A very large and unexpected increase in deaths in 2015 offers the opportunity to explore
the reasons for this and previous examples of periods of increased deaths. While the event in 2015 was
large it is simply a further example of a long time series of similar events. An influenza outbreak in early
2015 did make an additional contribution, however deaths had already begun to increase around mid2014. Interaction between the agent causing the earlier increase in deaths and influenza appear highly
likely. The resulting complex short-term trends in death imply that health and social care costs will show
far higher volatility than that implied by simple demographic change.
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Introduction
In a bid to contain rising health care costs NHS England has mandated that health and social
care organisations across England work together to implement a series of Sustainability &
Transformation Plans (STPs) (Kings Fund 2016). The hidden assumption behind STPs is that
changing the way in which health and social care is delivered will deliver sustainable reductions
in health and social care costs, i.e. will not only reduce costs but will reduce the slope of the
alarming rise in acute emergency admissions seen in recent years (Jones 2016i,j).
A somewhat poorly-recognised aspect of health care costs lies in the fact that marginal changes
in death (via end-of-life care) have a major impact on the NHS leading to marginal changes in
medical admissions, bed occupancy and costs (Jones 2012, 2015d-g, 2016c,f). Hence it is the
absolute number of deaths in a particular location which drives the marginal change in costs
and not the age standardized mortality rate per se (Karamanidis et al 2007, Payne et al 2007,
Forget et al 2008, Rosenwax et al 2011). This appears to contradict the widely held assumption
that it is population demography (the ageing population) which drives costs, however, the
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reality is that both probably contribute to rising costs. The fact that the last year of life
(irrespective of age at death) is the most expensive leads to a consideration of both long-term
trends in death, and more short-term trends which may contribute to unexpected surges in
costs. Interestingly, the NHS funding formula does not contain any recognition for the role of
deaths in local costs.
Figure 1 shows that the Office for National Statistics (2015) expects that the number of deaths
per annum will markedly rise beyond 2020. Hence the end-of-life component of health and
social care costs is set to markedly escalate in the near future. Having surveyed the expected
long-term trends, the short term trends and associated volatility in the end-of-life component
of costs can now be explored.
Figure 1: ONS forecast trend in deaths per five-year period in the UK (millions)
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Unexpected Surges in Deaths
In this respect, deaths in 2015 displayed the highest increase over the previous year (+5.6%)
since 1967 to 1968 (+6.3%) (Office for National Statistics 2016). Age-standardized mortality
rates likewise showed a large increase, and females were affected more so than males. The
increase was partly due to a large influenza event in January 2015 and the rest of the increase is
unexplained. An ‘unexpected’ large increase in deaths for those suffering from Alzheimer’s and
dementia also seemed to be a characteristic of this event (ONS 2016, Jones 2015e, 2016i).
To unravel what is happening we need to be aware of several facts.
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1. Influenza vaccination is generally effective in reducing both primary care consultations
for influenza-like-illness and for hospital admission, however, the effectiveness
diminishes with age, and reduces fairly rapidly after vaccination (Cowling et al 2016).
2. The jury is out as to whether influenza vaccination makes a positive effect against
mortality, as opposed to morbidity (Doshi 2008).
3. If there is antigenic shift between vaccine formulation/preparation and vaccination then
vaccine effectiveness can be seriously reduced or even go negative.
4. The vaccine administered in late 2014 showed negative effects in China and Canada (Qin
et al 2016), and in Canada those suffering the greatest negative effects were the
recipients of regular vaccination in the previous winters (Skowronski et al 2016).
Based on the above there will undoubtedly be claim and counter-claim over the extent of the
contribution of vaccination to the large January spike in deaths in 2015. However, the
associated increase in end-of-life associated admissions will have led to an unwelcome increase
in costs (Jones 2015f, 2016c).
The next issue of relevance is research into outbreaks of a presumed novel infectious agent
leading to periods of higher deaths, medical admissions and health care staff sickness absence
in the UK, and elsewhere in the world (Jones 2015a-g, 2016e,f). Key features are:
1. Relatively slow spatial spread and complex time effects, leading to the outbreaks
hiding themselves within the complex spatiotemporal patterns so generated (see
reviews Jones 2015b,d, 2016a,d)
2. A potential interaction between this agent and the devastating World War I Spanish
flu pandemic (Jones 2016b).
3. In- and Out-of-hospital deaths are both affected (Jones 2015c, 2016g)
Analysis of the trends
With the above in mind, we can now examine the detail of the trends using running 12 month,
52 week and 365 day totals. A running annual total is exceedingly useful for detecting the onset
and magnitude of hidden step-like increases in deaths (especially where there is background
seasonal behaviour), however, it has the disadvantage of transforming the trend such that:
1. A spike event such as a seasonal influenza outbreak is transformed into a ‘table top’ or
‘plateau’ as the spike enters the running total, moves backward in the running total and
then finally leaves the running total at a point 12 month on from the start of the spike
event.
2. A genuine step-increase in deaths, however, shows up as an inverted ‘V’, as additional
month of increased deaths are added to the running total in the upward slope of the
inverted ‘V’, while at cessation, is diluted out of the running total in the downward slope
of the inverted ‘V’.
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Figure 2: Running 12 month total trends surrounding the 1967 to 1968 large increase (relative
to the minimum 12 month total deaths in April 1967). Data from Office for National Statistics
(ONS).
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Footnote: Data is from the ONS. The trend has been linearized using a second order polynomial to
remove the slight upward trend during the period 1960 to 1975.

Firstly, Figure 2 examines the events surrounding the large 1967 to 1968 event. A previous
influenza outbreak (centred on Jan-66) leads to a table top feature in 1966. Deaths do however
return to the baseline position during 1967. Males and females are equally affected. Another
influenza event follows which is spread across Dec-67 to Feb-68) and leads to the large
difference between 1968 and 1967. However, after the event deaths remain stubbornly high
through to the next influenza event in Dec-69. There is the hint of two step-like events
commencing Apr-67 (relatively small) and Mar-69 (larger). Females are however
disproportionately affected in the assumed 67/68 influenza event.
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Figure 3: Running 52 week total deaths in England & Wales, by age band and gender, for the
2014 to 2015 large increase. Weekly data from ONS.
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Next the more recent 2014 to 2015 large increase in Figure 3 showing increasing effect with age
and a degree of female specificity (as above). A step-like increase in deaths clearly initiates in
early Jun-14. As above, deaths remain stubbornly high after the influenza event has worked its
way out of the running total.
Finally, a daily time series from Jan-89 to Oct-00 is used to construct a running 365-day total in
Figure 4. A classic influenza event in Dec-89/Jan-90 leads to a simple table top feature in the
running total during 1990. Then follows three influenza events overlaid on three step-change
events commencing after the 22nd February 1993, 12th January 1995 and 16th February 1998. In
all three cases deaths remain high after the influenza spike has left the running total. A classic
influenza event occurs at the start of 1997 but deaths return to baseline. Of particular interest
is the parallel effect of the 1993, 1995 and 1998 outbreaks on medical admissions in England
(reviewed in Jones 2015f).
The common themes in the three charts regarding how deaths change after different types of
event are reasonably obvious.
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1. An influenza event in isolation generates a spike in deaths followed by a return to the
baseline trend
2. An influenza event which is preceded by the presumed infectious outbreak generates a
more semi-permanent response
Figure 4: Running 365 day total deaths in England and Wales (1989 to 2000)
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Footnote: Daily deaths from Jan-89 to Nov-00 were kindly provided by the ONS. Data for the 29th of
February has been removed from 1992, 1996 and 2000 to maintain a consistent 365 day total. Total
deaths trend downward over this period, and so a second order polynomial trend has been used to
linearize the data.

A common pathogen as an enabling force?
At this point the known roles of the common immune modulating herpes virus,
cytomegalovirus (CMV), in manipulating influenza resistance and the effectiveness of influenza
vaccination need to be highlighted. The ability of CMV to modulate immunity to other agents
including influenza has been known for many years (reviewed in Jones 2016a). Indeed CMV is
central in the expression of what is known as the ‘infectious burden’, where multiple pathogens
act to exacerbate disease progress or symptom severity (reviewed in Jones 2016a). CMV has
been proposed to be a likely cause of the step-like increases in death which appear to
potentiate the effects of influenza, as observed above (Jones 2015d, 2016a,b).
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Increased susceptibility in neurological conditions
In their analysis of the large increase in deaths in 2015 the Office for National Statistics (2016)
noted a large increase in deaths among those suffering from Alzheimer’s and dementia. In
England, those suffering from Alzheimer’s and dementia are known to account for around 30%
of excess winter mortality, range 12 to 43% depending on the year (Liddell et al 2016). Hence,
as a group they are clearly susceptible to ‘winter’ environmental and infectious stress in
general, hence the wide range seen between years. Part of this susceptibility lies in the
observation that those with neurological disorders are also characterised by inflammatory
processes, leading to a higher risk of becoming bed ridden and the consequent effects thereof
(Jones and Goldeck 2014). Also that the presumed infectious agent behind the step-like
increases in death appears to act by immune manipulation leading to increased susceptibility to
infection and inflammation. The neurologic disorders group then become a prime target during
these outbreaks and to the combined (possibly synergistic effects) of one of these outbreaks
plus an influenza outbreak. This has been discussed elsewhere (Jones & Goldeck 2014, Jones
2015e, 2016b,i), but curiously receives no mention by the ONS (2016) or Public Health England
(2016).
Given the central role of CMV in the expression of pathogen burden this virus will almost
certainly be involved in one way or another, and indeed there is an increasing body of literature
pointing to CMV’s multiple direct and indirect roles in the debilitation associated with
neurological conditions (Jones 2016i).
Conclusions
In conclusion, common themes have emerged in this analysis relating to an influenza epidemic
occurring shortly after an outbreak of the agent leading to step-increases in death. Deaths
appear to be potentiated, females are affected more than males, and deaths remain stubbornly
high after the effect of influenza has waned – which only occurs during a dual plus influenza
event.
All major studies on influenza vaccine effectiveness conducted to date have ignored the effects
of CMV and/or this other agent (Osterholm et al 2012). We need to ask the question as to
exactly how much antigenic drift per se contributes to the lower vaccine effectiveness observed
in some years (Osterholm et al 2012), as opposed to the contribution from CMV and/or the
other agent?
These combined events will lead to periods of higher than expected health care costs (Jones
2015f, 2016c), and the role of the absolute number of (local) deaths needs to be reflected in
the NHS funding formula.
It also remains to be answered as to why UK government agencies stubbornly refuse to discuss
any possibility that this is a recurring event, or that a second agent is involved, and why the NHS
remains so poorly informed regarding the impact upon admissions, bed occupancy and costs.

An edited version of this paper has been published as: Jones R (2016) Deaths and the marginal changes
in health care costs. British Journal of Healthcare Management 22(8): 503-509. Please use this to cite.

References
Cowling B, Feng S, Finelli L, et al (2016) Assessment of influenza vaccine effectiveness in a sentinel
surveillance network 2010-13, United States. Vaccine 34(1): 61-66.
Doshi P (2008) Trends in recorded influenza mortality: United States, 1900-2004. Amer J Public Health
98(5): 939-945.
Forget E, Roos L, Deber R, Walld R (2008) Variations in lifetime healthcare costs across a population.
Healthcare Plicy 4(1): e148-e167.
Jones R (2012) End of life care and volatility in costs. BJHCM 18(7): 374-381.
Jones R, Goldeck D (2014) Unexpected and unexplained increase in death due to neurological disorders
in 2012 in England and Wales: Is cytomegalovirus implicated? Medical Hypotheses 83(1): 25-31.
http://dx.doi.org/10.1016/j.mehy.2014.04.016
Jones R (2015a) Deaths and international health care expenditure. Brit J Healthc Manage 21(10): 491493.
Jones R (2015b) Simulated rectangular wave infectious-like events replicate the diversity of time-profiles
observed in real-world running 12 month totals of admissions or deaths. FGNAMB 1(3): 78-79. doi:
10.15761/FGNAMB.1000114
Jones R (2015c) A ‘fatal’ flaw in hospital mortality models: How spatiotemporal variation in all-cause
mortality invalidates hidden assumptions in the models. FGNAMB 1(3): 82-96. doi:
10.15761/FGNAMB.1000116
Jones R (2015d) Infectious-like spread of an agent leading to increased medical hospital admission in the
North East Essex area of the East of England. FGNAMB 1(3): 98-111. doi: 10.15761/FGNAMB.1000117
Jones R (2015e) Unexpected Increase in Deaths from Alzheimer’s, Dementia and Other Neurological
Disorders in England and Wales during 2012 and 2013. Journal of Neuroinfectious Diseases 6:172.
doi: 10.4172/2314-7326.1000172
Jones R (2015f) Recurring Outbreaks of an Infection Apparently Targeting Immune Function, and
Consequent Unprecedented Growth in Medical Admission and Costs in the United Kingdom: A Review.
British Journal of Medicine and Medical Research 6(8): 735-770. doi: 10.9734/BJMMR/2015/14845
Jones R (2015g) Links between bed occupancy, deaths and costs. BJHCM 21(11): 544-545.
Jones R (2016a) Is cytomegalovirus involved in recurring periods of higher than expected death and
medical admissions, occurring as clustered outbreaks in the northern and southern hemispheres? British
Journal of Medicine and Medical Research 11(2): 1-31. doi: 10.9734/BJMMR/2016/20062
Jones R (2016b) The unprecedented growth in medical admissions in the UK: the ageing population or a
possible infectious/immune aetiology? Epidemiology (Sunnyvale) 6(1): 1000219
http://www.omicsonline.org/open-access/the-unprecedented-growth-in-medical-admissions-in-the-ukthe-ageingpopulation-or-a-possible-infectiousimmune-aetiology-2161-1165-1000219.pdf
Jones R (2016c) The real reason for the huge NHS overspend? BJHCM 22(1): 40-42.
Jones R (2016d) A fatal flaw in mortality-based disease surveillance. BJHCM 22(3): 143-145.
Jones R (2016e) Unusual trends in NHS staff sickness absence. BJHCM 22(4): 239-240.
Jones R (2016f) Hospital bed occupancy and deaths in 2015. BJHCM 22(5): in press
Jones R (2016g) Clear the decks of SHMI. BJHCM 22(6): in press
Jones R (2016h) Deaths in English Lower Super Output Areas (LSOA) show patterns of very large shifts
indicative of a novel recurring infectious event. SMU Medical Journal 3(2): 23-36.

An edited version of this paper has been published as: Jones R (2016) Deaths and the marginal changes
in health care costs. British Journal of Healthcare Management 22(8): 503-509. Please use this to cite.
Jones R (2016i) A presumed infectious event in England and Wales during 2014 and 2015 leading to
higher deaths in those with neurological and other disorders. Journal of Neuroinfectious Diseases 7(1):
1000213 doi: 10.4172/2314-7326.1000213
Jones R (2016j) Rising emergency admissions in the UK and the elephant in the room. Epidemiology
(Sunnyvale): Open Access 6(4): 1000261 doi: 10.4172/2161-1165.1000261
Karamanidid K, Lim K, DaCunha C, et al (2007) Hospital costs of older people in New South Wales in the
last year of life. Med J Aust 187(7): 383-386.
Kings Fund (2016) Sustainability and Transformation Plans (STPs) explained.
http://www.kingsfund.org.uk/topics/integrated-care/sustainability-transformation-plans-explained
Liddell C, Morris C, Gray B, et al (2016) Excess winter mortality associated with Alzheimer’s disease and
related dementias in the UK: A case for energy justice. Energy Research & Social Science 11: 256-262.
Newton J, Pebody R, Fitzpatrick J (2016) Peak in deaths in 2015 is not a complete mystery. BMJ 352:
i1582.
Office for National Statistics (2015) National Population Projections: 2014-based Statistical Bulletin.
http://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationprojectio
ns/bulletins/nationalpopulationprojections/2015-10-29
Office for National Statistics (2016) Provisional analysis of death registrations: 2015.
http://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/articles/pr
ovisionalanalysisofdeathregistrations/2015
Osterholm M, Kelly N, Sommer A, Belongia E (2012) Efficacy and effectiveness of influenza vaccines: a
systematic review and meta-analysis. Lancet Infect Dis. 2012 Jan;12(1):36-44. doi: 10.1016/S14733099(11)70295-X.
Payne G, Laporte A, Deber R, Coyte P (207) Counting backward to health care’s future: using time-to0death modelling to identify changes in end-of-life morbidity and impact of ageing on health care
expenditure. Millbank Quarterly 85(2): 213-257.
Rosenwax L, McNamara B, Murray K, et al (2011) Hospital and emergency department use in the last
year of life: a baseline for future modifications of end-of-life care. Med J Aust 194(11): 570-573.
Skowronski D, Chambers C, Sabaidue S, et al (2016) A perfect storm: Impact of genomic variation and
serial vaccination on low influenza vaccine effectiveness during the 2014-15 season. Clin Infect Dis doi:
10.1093/cid/ciw176
Qin Y, Zhang Y, Wu P, et al (2016) Influenza vaccine effectiveness in preventing hospitalization among
Beijing residents in China, 2013-15. Vaccine doi: 10.1016/j.vaccine.2016.03.068.

