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ABSTRACT Background: The IMF fears the COVID-19 pandemic will create an economic down-turn matching the Great
Depression. More recent recessions have led to physical and mental health

cal and mental health problems including suicide deaths of young adults (15 - 34). We aim to identify risk patterns of mortality by age from
influenza and suicide mortality in peak years from 1979 to 2016 to see if there are lessons to be learned for policy makers and psychiatric

services. Method: Using WHO mortality data for 1979-2016 peak years of influenza deaths and suicides are identified in ten Western countries.
Death rates per million in each age-band are calculated for both sexes and the percentage of the total deaths accruing in each of five age-bands for
influenza and suicides. Ratios of influenza to suicide by age in regard to rates and percentages of deaths indicate differential risk mortality and
morbidity patterns. Results: Of the ten country’s average Influenza deaths, 95% occurred in people over 55, including 80% - 85% for the over 75’s.
Conversely it was 59% of suicides occurred in peoples aged <55 years. Young adults (15 - 34) influenza to suicide ratios were 1:12.1 and 35 - 54
years ratio 1:9.3. Discussion: IMF predicts major unemployment, which is likely to create mental health problems, including suicide as well as
worsening child health outcomes linked to relative poverty. These wider inter-related factors should be considered by policy-makers and mental
health services. The age patterns of risk of mortality point towards a camulative summation of morbidity and mortality risks of the socio-economic

consequences of the COVID pandemic.
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INTRODUCTION

The impact of the current COVID-19 crisis on both the individual
and society is hard to overstate. The catastrophe relates in part to its
virulent speed of spread and as yet, the lack of widespread human
immunity, although the start of vaccination programmes promises to
bring to an end the severest outcome of the pandemic. The daily
death toll seems overwhelming with heart-breaking stories, resulting
in governments making radical decisions. Inadvertently, these
decisions may have consequences and long-term ramifications in
other areas of public life. Self-evidently, the measures to isolate
vulnerable people, protect front-line health staff and the welcome
development of an effective vaccine are not in question, but the
wider health consequences of the lockdown need to be considered,
especially those related to mental health [1] [2] [3] [4] [5]. Indeed, it
has long been known that times of recession are associated with
increase in suicides, especially amongst young adult (15 - 34) and
already leading suicide experts are expressing serious concern [6] [7]

(8191 [10].

To gain some understanding of possible outcomes we draw upon age
patterns of mortality that emerged in peak years of previous influenza
epidemics between 1979 and 2016 juxtaposed with peak years of
suicides. The latter are most strongly associated with periods of
increased unemployment [6] [7] [8] [9] [10]. interestingly there is
already an emerging evidence of subsequent mental health problems
and increased suicidal behaviour following viral epidemics [1] - [6].
Information on the current COVID-19 infections is beginning to be
released and research from Wuhan in China found that older people,
especially those with underlying health conditions, had substantially

poorer outcomes and the over 75’s accounted for 80% of deaths [11].

Nonetheless, it must be noted that the majority of “ordinary”
influenza and COVID-19 infected people recover, as did most
COVID-19 victims in Wuhan [11]. However, even in Western
countries people die from viral influenza and over the years the
mortality of these viral infections fluctuated widely depending upon
the viral mutant responsible for the epidemic.

For example, based upon WHO data, in this century the UK had four
separate years when the influenza death rate was less than one per
million (<1 pm) [12]. The lowest was in 2003 when just 84 people
died compared to Britain’s peak influenza death rate of 1989, when
2614 people died, giving an influenza death rate of 46 pm, which was
fifteen times higher than the UK average of 3 pm over the 1979-2015

period [12] clearly the present pandemic is far greater than the last
peak.

Judging from the measures governments across the world have taken,
the socio-economic impacts of the pandemic are likely be
considerable as the IMF forecast this will be worst economic down-
turn since the great depression [13]. This is a matter of grave concern
because increased unemployment is strongly correlated to “mental
behaviour disorder” problems des [6] [7] [8] [9] [10] [14] [15].
However, one feature not yet noted is what is an almost “hidden”
statistic that even in Western countries is the continued association of
relative poverty and poor child education and health outcomes. This
is seen in a recent study of 21 Western countries to find a continued
strong correlation between income inequality and child mortality 16.
Notwithstanding the advent of the vaccines the socio-economic
impact on child health outcomes and mental health consequences are
likely to continue to be negatively affected and looking at previous
recessions, are likely to last for a number of years [3] [6] [10] [14]
[15].

Consequently, using WHO data this study explores peak years of
influenza deaths and suicides in ten Western countries [12] to
identify any previous patterns of mortality that might be useful in
understanding the present pandemic. It will help to highlight the risk
of subsequent morbidity and mortality of the cumulative summation
of the impact of the socio-economic consequences of the COVID-19
pandemic.

The focus upon differential risk by age might be considered to be
“ageist” which we strongly refute as the aim is to simply look at what
are normative age patterns of these two mortalities, which will give
an indication of risk morbidity and mortality.

There is one working null hypothesis. That there will be no
differences in the age-patterns of mortality of the peak years of
either influenza deaths or suicides in the ten Western countries.

2. Methodology & Study Design

This is a population-based study design utilising the latest available
WHO mortality data [12]. The countries to be reviewed are Canada,
France, Germany, Italy, Japan, Spain, the UK and the USA who have
the largest populations of the Western countries. Plus Norway and
Portugal because respectively, they have the highest and lowest
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income per capita of Western countries [13]. This allows a brief
exploration of these exemplar countries to determine whether there is
any marked variation between the most and least affluent Western
countries and of the eight largest population of Western countries.

The focus is upon differential patterns of mortality by age to indicate
risk levels and underlying morbidity, hence the use of influence to
suicide ratios to demonstrate any proportional differences in the
burden of mortality amongst the age groups. All mortality data is
taken from WHO statistics, updated May 2018 and the viral mortality
category is designated “Influenza” coded J10-J11 [13]. Total death
rates per million (pm) for both sexes are calculated from the number
of deaths, divided by the population. Deaths rates for the five age-
bands are also calculated. These are children (0 - 14), young adults
(15 - 34), adults (35 - 54), older adults (55 - 74) and the elderly (75+
years) based upon the numbers of deaths and the population of each
age-band for the different peak years for influenza and suicide for
each country.

We calculate the percentage of total deaths occurring in each age
band by extracting the numbers of deaths in each age-band divided
by the total number of that country’s deaths to give a percentage, to
determine any substantial differences in age-related patterns of
mortality and where the burden of mortality lies in the two different
conditions.

Average influenza and suicide rates per million (pm) are juxtaposed
and ratios are calculated. Average percentage of total deaths of
influenza and suicide for each age based is compared and ratios
calculated.

Finally to place both influenza and suicide deaths in wider context the
All causes of deaths are reported for the USA as representative of the
other nations and the percentage of each age-band of total deaths are
calculated to demonstrate normative patterns when not in a
pandemic.

3. Results

1) Peak Influenza Years: Table 1 presents the range
of influenza deaths of the peak years of each of the ten Western
countries. It provides the numbers and rates of death per million (pm)
in each age-band. Plus the percentage of total deaths occurring in
each age-band.

There is total consistency in All ten countries—the vast majority of
deaths occurred amongst the over 75’s, averaging 80% of all deaths,
whilst 55 - 74 year olds accounted for a further average 15% of
influenza deaths.

The non-pandemic normative All Causes of deaths in the USA
reflected this percentage distribution 54.6% of deaths were in the
75+ age band and a further 32.1% of 55 - 74, thus 87% of all deaths
were amongst 55 - 75+ aged people. Thus overall, even at the peak of
recent influenza deaths, from children to people aged up to 54, they
accounted for just 5.1% of all influenza deaths. Thus, these mortality
patterns would seem to be the “normative” pattern of viral deaths,
with older and elderly people, often with pre-existing co-morbidity,
bearing the brunt of the toll.

It should be noted that after a perusal of all ten Western countries
peak, Norway had the highest rate of influenza deaths reported
between 1979 and 2016 at 67 pm down to the lowest Germany at 8
pm the overall average being 34 pm.

2) Suicide Peak Years: Table 2 shows that suicide patterns relating to
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age were entirely different to those of influenza. The overall average
of the ten countries for suicide was such that children (0 - 14)
accounted for 0.8% of all deaths, young adults (15 - 34) 25%, adults
(35 - 54) 34%, mature adults (55 - 74) 29% and the elderly (75+)
12%. Furthermore, suicide rates were far higher than the peak year
influenza deaths in each country’s age band, except for elderly.

Thus the majority of suicides, 59% were people aged below fifty-
four, in stark contrast to the 95% of influenza death that happened to
people aged fifty-five and above.

Peak suicides were highest in France at 226 pm in 1986 down to 83
pm in Italy in 1985, the overall average being 148 pm.

3) Average Influenza to Suicide Ratios: Table 3 presents influenza to
suicide death ratios by each age band. The contrast between average
influenza to suicide percentages of deaths is markedly different. In
terms of rates per million this pattern is of more younger suicides to
influenza, with influenza to suicide ratios

Table 1. Peak influenza year deaths by age & percent of total
influenza deaths by numbers and rates per million (pm) in ten
western countries [ % 55 - 75+ years].
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Table 2. Peak suicide deaths by age in twelve western countries
numbers and rates per million (pm). Ratios influenza to suicide
[% Deaths 55-75+years].

Table 3. Average influenza to suicide deaths age-band ratios.

for the 15 - 34 year olds 1:1.12, more than twelve to one, and then
1:9.0 for the 35 - 74 but a ratio of 1:0.58 for the elderly over 75’s,
where the bulk of the influenza deaths occurred.

4. Discussion

We can reject the null hypothesis as there was marked difference in
the age patterns of influenza and suicides, influenza deaths being
mainly amongst those > 55 years and the majority of suicides in
people under fifty-four.

There are however some limits to this study. There was no matching
of peak years between suicides and influenza peaks. Also there were
few common peak years for either influenza or suicide peak years.
Thus it needs to be remembered that these historical patterns covered
many years, from 1979 to 2016 and societies have markedly changed,
especially since the 1990’s. However, the key finding that suicides
occur most often in the under-fifties, exactly the reverse for
influenza and current COVID-19 pandemic as reported in Wahun
China [11] and in most Western countries provides a degree of
external validation for the patterns found here.

It needs to be stressed that we take as self-evident the need to protect
the vulnerable elderly (75+), (which is the case for two of the
authors) and we strongly support the continued effort to protect front-
line staff and the vulnerable, not just of age but those with pre-
existing co-morbidities.

Is it noteworthy that the “historical’ patterns of influenza deaths are
similar to those reported by Office of National Statistics who stated
on November that 91% of COVID-19 deaths in England had
occurred in people with cardiac, respiratory problems or Alzheimer’s
Disease and in Wuhan it was also the elderly who bore the brunt of
the toll [11]. Also, in All ten countries, although having different
peak years for influenza mortality, All had the same age pattern of
mortality, including Norway and Portugal, representing the most and
least affluent countries in the West. Equally in relation to influenza
deaths, it matched the normative mortality patterns of All Causes of
death in the USA.

Yet the key difference between peaks of suicides and influenza
epidemics and pandemics is that the viral break-out usually ends
within two or three years at the most, whereas mental behaviour
disorders, related to domestic violence, child abuse and suicide
persist as long as the severe socio-economic disruption continues,
crucially linked to unemployment and relative poverty [6] [7] [8] [9]
[10] [15] [16]. So if the IMF forecast is accurate and the economic
situation post-COVID-19 will be as catastrophic as the great
depression, the effects will likely last for more than a decade.

Understandably, the media focuses on the numbers of new deaths
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during the COVID-19 crisis, but these numbers require people to
consider what percentage they represent of the many thousands,
perhaps millions, of people who are infected, the as yet unknown true
incidence COVID-19 infection—the vast majority eventually
recovering, as in Wuhan in China where the pandemic appeared to
start [11]. Indeed 95% of previous Western influenza victims were
over the age of 55, including 80% of over 75’s, by way of contrast
59% of people dying by suicide were under 54-year-olds. Every life
has intrinsic value but when large scale “utilitarian” decisions have to
be taken, it is crucial to have all the facts available to recognise levels
of risk of morbidity and mortality.

The financial impact of the lockdown is unlikely to be purely
financial, but could significantly increase a wide range of mental
health problems both in terms of incidence, prevalence and severity
[1]-[7] [15] [16] [17]. Moreover, there is unequivocal evidence that,
even in the Western world, relative poverty is still strongly associated
with child (0 - 4) mortality. This is reflected in two stark statistics;
first the USA has both the highest relative poverty and child mortality
in the West and second Britain has the third highest relative poverty
and fifth highest child mortality [16]. Conversely, the four least
unequal countries, Finland, Japan, Norway and Sweden, had the four
lowest rates of child mortality in 2015 [16].

Governments have taken measures to mitigate the worst of the
pandemic as they seek to avoid their health services being
overwhelmed. Yet little effort so far has been put into militating
against the potential deluge of mental health problems which will
appear as part of the aftermath of the current crisis. It is likely that
such a worsening of the health consequence for children and the
psychologically vulnerable, combined with an already over-stretched
mental health service, might well see the latter being all too easily
overwhelmed. Only in the years to come, will we know if we
managed to achieve the right balance between infection control and
mitigation against the potentially dire socio-economic consequences
of the “worst economic turn-down since the Great Depression” [13].
The question for mental health services is how to reach out to people
in reactive psycho-social distress and recognise the worsening of the
plight of more children living in relative poverty and whether
Governments can be helped to acknowledge these longer lasting
impacts of the corvid-19 a pandemic.

CONCLUSION

The authors have no vested or conflict of interests in the
study. As no people or animals were involved in the project no
ethical committee approval was unnecessary. Nor was there
any external funding for the study. All authors were
responsible for the design, development and final submission
of the paper.
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