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Introduction

In the accompanying paper, we described the excep-
tionally large increase in mortality in England and
Wales in 2015, showing how it was driven by deaths
among older people, and pointed to a need to look
at the functioning of the health and social care
system. While that paper examined the overall
increase in deaths in 2015, it also noted a very large
spike in deaths in January. So far, consensus is lack-
ing on its causes, with some suggesting influenza and
cold weather, and others, the cuts to health and social
care.1,2 In this essay, we examine the January spike in
more detail.

Methods

There are four possible causes when mortality spikes
in a population. First, is it real or is it data artefact?
Second, has there been an environmental shock, such
as a natural disaster or extreme weather event? Third,
was there a major epidemic? Fourth, could it be a
widespread failure of the health and social care
system? We tested each in turn. Given constraints
on space, a full list of data sources used is in the
Web Appendix.

Results

Data artefact

Any analysis of changes in mortality must first con-
sider data artefact. There have been many examples
of changes in numerators or denominators giving rise
to apparent anomalies. Problems with the denomin-
ator can arise where there is mass migration, changes
in criteria for inclusion in the population or errors in
the census or population register. For example, the
first two were identified as problems in mortality data
in countries involved in the wars in former

Yugoslavia.3 The apparent stagnation in life expect-
ancy in Malta in the 1970s was due to a failure to
update population estimates (J Mamo, personal com-
munication). Problems with numerators most often
affect cause specific death rates, due to changes in
death registration or coding.

Several of these can easily be discounted. One is
rapid mass inward migration of people with a higher
risk of death. Most of the excess deaths were among
the very elderly, who are least likely to be immigrants
and, notably, most migrants arrive in the UK in good
health, the ‘healthy migrant effect’.4 Furthermore,
in-migration of the elderly would be recorded by
the Office for National Statistics, which uses registra-
tion with a NHS general practitioner to record
migrants, and where there have been problems in
the past, this has affected younger migrants who
might not register and not the frail and old. It will,
of course, be important to monitor this carefully in
the future given the potential for large numbers of
elderly British migrants who previously retired to
Southern Europe to return if they lose their rights
as EU citizens. There is, however, no evidence that
this is yet happening on a significant scale.

Given that dates relate to time of registration
rather than death, an increase in January may reflect
delay in registration of deaths occurring at the end
of the previous year but, had this happened, we
would expect a decline in weekly deaths in the last
few weeks of 2014, which did not occur.5 There was
an increase in number of inquests opened in this
period,6 but this would have delayed registration of
deaths that did actually occur in early 2015. Thus,
artefact does not seem a plausible explanation for
the changes seen.

Environmental shock

One possible explanation for a sharp spike is an
environmental shock, such as war or natural disaster.
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While these particular explanations are easy to
exclude, other large-scale causes are not always
immediately clear. One example is the mortality
seen from the London smog in 1952, where the
increased mortality was also attributed initially to
influenza but eventually, and somewhat reluctantly,
accepted to be the result of air pollution.7 Cold
weather is known to have an impact on mortality,
particularly in older populations, and has been cited
as a cause of the rise in 2015.8 However, the mean
monthly temperature between September and
January in 2014–2015 was above the average for the
years 2009 to 2014 (Figure 1).

Epidemic disease

Public Health England (PHE) has suggested that the
higher mortality in 2015 might, in part, be due to
influenza.2 Given, as noted above, how death rates
were higher throughout almost all of the year, influ-
enza, with its seasonal pattern, can, at most, only be a
partial explanation. However, it is clearly one that
requires exploration, and especially in relation to
the January 2015 spike.

One argument that has been used to implicate
influenza is that, in the 2014–2015 season, the pre-
dominant circulating virus was A(H3N2), thought
to affect older people disproportionately. Yet this
strain is not necessarily especially lethal – there was

no marked excess mortality when it last circulated in
2008–2009. However, it has also been suggested that
the vaccine in use in 2014–2015 was less effective than
usual. Vaccination can be 70%–80% effective when
there is a good match between the vaccine and strains
in circulation, but in 2014–2015 antigenic drift
resulted in 29% effectiveness against influenza A
and 46% against influenza B. Vaccination is still rec-
ommended in these circumstances, and the uptake in
England was 72.7% for those aged 65 years and over
(five-year average uptake 73%). However, it is plaus-
ible that more older people were at risk because of
lower protection than usual.

Public Health England has also suggested that the
high number of deaths could be linked to outbreaks
in care homes, and an especially high incidence
among older people. This is borne out by data on
the settings of outbreaks (defined as two or more
cases within seven days of each other – not necessar-
ily virologically confirmed – in an institution such as
a school or care home) during the last five years
between week 40 and week 20 shown in Figure 2
(except for 2014–2015 where data were for week 40
(2014) to 15 (2015) only).

In marked contrast, consultations in primary care
for influenza-like illness in England in 2014–2015
were not exceptional (Figure 3).9

What is unusual, however, is that deaths attributed
to influenza in 2015 rose, although not exceptionally

Figure 1. Mean number of daily deaths each month and mean monthly temperatures, England and Wales, August 2014 to July

2015. [Source: ONS].
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so, and remained high for months, in contrast to
almost all previous outbreaks which lasted only a
few weeks, and were associated with dramatic rises
and falls in mortality.10,11 Fleming et al.10 have pre-
sented patterns of weekly incidence of influenza-like
illness by age for a selection of the more severe epi-
demics prior to 2007 and 2015 shows a quite different
pattern. This suggests that what is being observed

cannot easily be attributed to influenza. Moreover,
it certainly does not explain the January spike.

Influenza does, of course, cross borders with
impunity so it may be instructive to look at what
happened in the UK’s European neighbours.
EuroMOMO is a system that monitors winter mor-
tality above that expected in the absence of seasonal
variation.12 It estimated that there were 217,000

Figure 2. Number of acute respiratory outbreaks by setting, UK, winter seasons 2010–2015.
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premature deaths in the population over 65 years in
the European Union-28 in 2014–2015,13 a higher
number than usual. Excess mortality varied among
countries, with the UK (excluding Northern
Ireland) ranking fifth behind Portugal, Hungary,
Spain and the Netherlands. Despite colder winters,
Denmark, Norway and Sweden had lower excess
winter mortality rates, and Estonia and Finland did
not experience any excess. An initial analysis has
linked this to increased detection of influenza by
European surveillance schemes. Molbak et al.14 ana-
lysed the deviation from expected mortality (Z-score)
for those aged 65 years and over, alongside influenza
detection rates. Their findings suggest that influenza
cannot be the sole, or even most important, explan-
ation for the observed excess mortality, as influenza
incidence remained high after week 3, when mortality
began to return toward baseline. Moreover, even if it
did contribute, there is a need to explain the marked
inconsistencies among countries. To examine this
more closely, we compared the levels of transmission
intensity of influenza-like illness in successive weeks
in Sweden, Finland, England and Wales, with refer-
ence to when the z-score for excess mortality among
those aged 65 and over equalled or exceeded two.14

Excess mortality occurred in only two weeks in
Sweden, both of which saw high intensity of trans-
mission, and none in Finland, even when transmis-
sion was high. However, this excess occurred in 11

weeks in England, even though the intensity of trans-
mission never rose above medium, and in three weeks
in Wales, with transmission low in two of them and
unknown in the third.14

While there is the problem of a relatively ineffect-
ive influenza vaccine, and outbreaks in care homes
accommodating especially vulnerable people, the pat-
tern of mortality over time is quite different to that
seen in previous outbreaks, and excess mortality
occurred at levels of transmission intensity that, in
other countries, were not associated with a large mor-
tality excess.

Failure of the health and social care system

January 2015 saw markers of NHS performance devi-
ate substantially from earlier patterns. All the stand-
ard measures, except cancer care, worsened
markedly. Calls to NHS 111 rose dramatically, with
a greater proportion than usual resulting in an ambu-
lance being dispatched or attendance at primary or
secondary care advised. All ambulance call-out times
fell below target, including those for immediately
life-threatening responses. Even though A&E attend-
ances did not increase, and a closer examination
shows that they were lower than in the same month
in previous years (Web Appendix), both waiting
times in A&E and for admissions increased
(Figures 4 and 5). Waiting times for diagnostic tests

Figure 4. Total attendances including specialty, A&E, minor injuries and total attendances waiting over 4 hours, 2010–2015, NHS

England.
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and consultant-led care increased, and operations
cancelled for non-clinical reasons rose markedly.
Delayed transfers for care peaked, leading to a short-
age of beds, perpetuating the wait in A&E. Staff
absence rates rose and more posts remained empty
as staff had not been appointed.

Discussion

This study has many limitations. It is an exploratory
analysis, attempting to address a complex phenom-
enon, and as such the evidence presented should be
viewed as preliminary, with the hope of generating
debate and further in-depth scrutiny of what caused
this marked increase in mortality.

Given these constraints, we cannot reach a firm
conclusion about what has happened, but we can
at least point to fruitful lines of further inquiry, as
well as discounting some possible explanations.
Specifically, while the reduced efficacy of the influ-
enza vaccine being used may have played some
role in the January 2015 mortality spike, this is
likely to have been limited. We can also exclude
common sources of data artefact. Instead, the evi-
dence points to a major failure of the health
system, possibly exacerbated by failings in social
care.

Our findings should be seen in the context of the
worsening financial situation of the NHS. Since the
2010 election, the impact of cuts resulting from

the imposition of austerity on the NHS has been pro-
found. Expenditure has failed to keep pace with
demand, and the situation has been exacerbated by
dramatic reductions in the welfare budget of £16.7
billion and further reductions in social care spend-
ing.15 Although recent changes to accounting practice
have increased the reported share of gross domestic
product spent on health in the UK by including
money previously recorded under social care, it still
lags well behind neighbouring countries such as
France, Germany, and the Netherlands.16 NHS
Foundation Trusts reported that 2014/15 was an
‘exceptionally challenging year’, culminating for the
first time in a net deficit of £349m,17 and in May 2016
the NHS reported its largest ever deficit at £2.45
billion.18

With an ageing population, the NHS is ever more
dependent on a well-functioning social care system.
Yet, social care has also faced severe cuts,19 with a
17% decrease in spending for older people since
2009, whilst the number of people aged 85 years and
over has increased by almost 9%.20,21 The Association
of Directors of Adult Social Services reported a 3%
increase in the older population between 2014–2015
and 2015–2016, without an increase in numbers receiv-
ing services.22 To maintain current levels of care would
require an extra £1.1 billion, which the government
has refused. This will become much worse given the
higher prices of imported drugs and equipment follow-
ing the EU referendum, while the potential loss of

Figure 5. Number of patients spending over 12 hours from decision to admit, to admission, 2010–2014, NHS England.
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health and social care workers from other EU coun-
tries will exacerbate staffing problems.

The Care Quality Commission has raised alarm
about the impact of social care cuts,23 noting how
A&E departments are struggling, leaving elderly
people at risk, increasing admissions and delaying
discharges, with a 70% increase in those unable to
be discharged for this reason from April 2012 to
July 2016.24 The Nuffield Trust attributes this to
issues with ‘patient flow’ within hospitals,25 but
does not link increased vulnerability in the commu-
nity to increased mortality, despite the many failings
that might, in combination, play a role.

The total number of beds in care homes has fallen
between 2010 and 2016 from 255,289 to 235,799 – a
drop of 19,490 in almost six years26 and there are
concerns for the viability of many operators.
Summer is traditionally a quieter period for the
NHS, yet 1 in 10 patients waited over 4 hours in
A&E in June, July and August 2016.27 It is now
clear that this was a warning of a looming crisis in
winter 2016–2017,28 with mounting evidence that the
health and social care system is not coping.29 What
some portrayed as ‘unexceptional’ in 2015 or due to
influenza now appears to be an established pattern.
Provisional weekly death data from the Office for
National Statistics show from week 40, deaths have
increased by 7% when compared to the five-year
average, including the exceptional year 2015.
Between week 40 and week 49, there were 102,083
deaths. Influenza can once again be excluded as the
main cause, with the Royal College of General
Practitioners influenza-like illness rate (see Figure 3)
showing levels below pre-epidemic level, as they were
for 2015. Additionally, until late December, it had
been a very warm winter, with a mean temperature
of almost 8�C in the UK in December, one of the
highest on record.

Conclusion

The year 2015 saw an unprecedented rise in mortality
in England and Wales – the greatest rise for almost 50
years – with a particularly large spike seen in
January. Explanations presented up until now do
not conclusively explain that rise, but do provide ser-
ious cause for concern, with the deaths occurring in
the context of massive disinvestment in both health
and social care, and almost all NHS performance
markers falling below their targets. The possibility
that the cuts to health and social care are implicated
in almost 30,000 excess deaths is one that needs fur-
ther exploration. Given the relentless nature of the
cuts, and potential link to rising mortality, we ask
why is the search for a cause not being pursued

with more urgency? Rising mortality is concentrated
amongst those groups most reliant on such spending.

The report of the Care Quality Commission on the
situation in summer 2016 should act as a powerful
warning. Taken with the evidence reviewed here,
there is a strong case for arguing that more staff
and funding for both health and social care are
required urgently to prevent further avoidable mor-
tality. Yet, despite claims by some current cabinet
ministers that leaving the EU would generate an
extra £350 million per week for the NHS, the govern-
ment reportedly has no plans to increase funding.30

Simply reorganising and consolidating existing
urgent care systems or raising the ‘agility’ of the cur-
rent A&E workforce capacity is unlikely to be suffi-
cient to meet the challenges that high levels of
admissions of frail elderly people and others who
are vulnerable are likely to present this winter and
in future winters. Unfortunately, it seems the increase
in mortality seen in 2015 is already repeating itself in
2016. Without urgent intervention, it is likely that this
trend will continue.
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WEB APPENDIX TO PAPER 

A full list of data sources used in the paper appears below 1-26 

Figure A1: Total attendances, January 2011-2015, NHS England. Note: axis does 
not start at 0. 

Figure A2: Staff absence rates in the NHS in England. Note: axis does not start at 0. 

Source: HSCIC11 
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These figures correspond to areas of NHS performance examined for January 2015. Figure 

1 shows that attendances to A&E in this period were not exceptional, indeed lower than the 

same time periods from 2011. Figure 2 shows an increase in staff absences rates in the 

NHS in England during that period. In combination with the other markers presented in the 

paper, these appear to represent a whole system failure in January 2015. 
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