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Excess Mortality since COVID-19: What Data Do We Need and What 
Questions Should We Ask to Understand its Causes in Portugal?
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 Excess mortality is occurring since the beginning of the 
COVID-19 pandemic across Europe and around the world, 
and it entails both COVID and non-COVID excess mortality.
 Between March 2020 and June 2022, the European 
Union (EU) recorded four distinct waves of excess mortality, 
with peaks in April 2020 (25.2%), November 2020 (40%, the 
highest), April 2021 (20.9%) and November 2021 (26.5%).1

 However, excess mortality is occurring more frequently 
in many countries since 2020. Moreover, there are more 
frequent periods of deviation from the baseline expected 
mortality even if that excess is still within a defined confi-
dence interval. Different methods can lead to different point 
estimates of expected mortality for a day or period that can 
then be compared with the observed mortality to calculate 
the excess.2 However, most of the literature points towards 
a relevant excess mortality in many countries, both due to 
COVID-19 and other causes, and discusses the importance 
of using death registries data to understand excess deaths 
by specific diseases,  its causes and collateral implications.3

 The study of excess mortality is also important because 
it can shed light on the root causes of excess mortality that 
may also be leading to a large burden of disease, disability 
and human suffering.
 Routine mortality surveillance can have different ob-
jectives. One of them is to give warning signals in periods 
when mortality is acutely higher than expected and should 
be investigated by public health services and acted upon. 
For this purpose, ‘adequate’ confidence intervals are often 
chosen by surveillance experts to allow a balance between 
sensitivity and specificity of the warning signal. That is, un-
necessary signals can arise if small variations are conside-
red. However, these confidence intervals should not make 
us neglect systematic increases that do not extend beyond 
its boundaries and that will cause large increases in deaths 
at the end of a given year. 
 This phenomenon must be included in the analysis of 
excess deaths by specific causes. There were many perio-

ds in which the boundaries of the defined confidence inter-
vals were not exceeded but in which mortality is continuou-
sly or very often above the expected value. 
 In Portugal, the number of observed deaths since No-
vember 2021, even after the worst COVID-19 healthcare 
burden, has been systematically above the expected values 
and often crosses the upper boundary of the confidence in-
tervals. This can be observed in Direção-Geral da Saúde’s 
(DGS) (Portugal’s public health authority) eVM (real time 
mortality surveillance) website. 
 There are causes of increased mortality that tend to be 
more distributed throughout the year and therefore do not 
cause mortality spikes but lead to higher overall mortality.
 As an example, cancer mortality due to changes in 
screening and delayed healthcare when symptoms are pre-
sent will not be concentrated in peaks, but will be distributed 
throughout the years. Mortality due to changes in chronic 
disease care may also be spread but is possibly higher in 
periods of higher healthcare burden. There may have also 
been social and economic changes due to the pandemic 
that may be increasing the vulnerability, isolation and mor-
tality of the most vulnerable. These phenomena can only 
be understood by first analyzing excess deaths by specific 
causes from 2020 to 2022.
 In wave peak periods of the pandemic, mortality from 
non-COVID causes has systematically increased. This may 
be because chronic care became less effective and may 
lead to more decompensation. In turn, this could be because 
emergency care has now more difficulty responding and/or 
because people are delaying seeking healthcare. COVID-19 
has contributed to excess mortality directly through deaths 
due to infection and increased the risk of death in the following 
months due to sequelae, and indirectly through pressure 
in healthcare services and broader behavioral, social and 
economic changes.
 The weight of excess mortality during heatwaves is 
easier to quantify due to their strong time correlation. 
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The impact of aging should not be seen as a relevant cause 
for the recent increase in mortality because the overall age 
structure of the population did not change significantly in 
two years to justify such magnitude of increased mortal-
ity. The persistence of excess mortality is also relevant 
because even after peak pandemic periods, with excess 
COVID and non-COVID mortality that caused the death of 
large segments of the more vulnerable population, we have 
rarely observed a significantly lower subsequent mortality 
(mortality displacement/harvesting). 
 The persistence of excess non COVID-19 mortality rais-
es questions about the long-term health consequences of 
COVID-19 on health and of other simultaneous social, eco-
nomic, and healthcare services changes. 
 In Portugal, an initiative to start an in-depth analysis of 
excess mortality has been publicly announced by the Mi-
nistry of Health in an attempt to understand and tackle this 
problem. It is an opportunity that society, the academia and 
research institutes need to address. Quality research is cri-
tical for understanding reality, for the quality of public debate 
and public policy and for the health and wellbeing of socie-
ties in a post-COVID-19 world.
 In Portugal, we must start by analyzing the time series 
of specific underlying causes of death registered by doctors 
on death certificates, which is mandatory by law. 
 It is possible that in some cases, the quality of medi-
cal death certification may be low.4 However, significant 
changes in  quality may not have occurred in recent years, 
which makes the analysis of excess mortality and trends 
legitimate. Researchers could analyze the variation of the 
percentage of nonspecific coding and the percentage of 
deaths outside hospitals and discuss the results in the face 
of possible biases and limitations, as must always be done 
in science. Another problem is that digital registries are still 
filled in free text and coded manually afterwards by a central 
team. However, in a recent preprint study using Portuguese 
death certification data, an automated coding process using 
artificial intelligence was shown to be sensitive compared to 
human coding even in periods of excess mortality, when a 
loss in text quality could happen due to pressure on health-
care services.5 
 As such, researchers and public health services could 
analyze the underlying causes of death in almost real time 
even without the final human coding that is routinely done at 
the central level in DGS and takes much longer time to be 
finalized, possibly delaying important knowledge for policy.
 This would allow to understand how death from specific 
causes varied over time and during different periods and 
age groups, for example by stroke, myocardial infarction, 
specific cancer types, specific decompensated chronic con-
ditions, sepsis, suicide, car accidents, etc. Then we could 
aim for more detailed research into the most relevant spe-
cific causes, considering the time periods where there were 
large or continuous deviations.
 For this second step of the analysis, access to other 
types of health data and cross referencing of data from 
different information systems using unique identifiers is 

essential. For example, in order to better understand the 
role of previous COVID-19 infection in excess mortality and 
disability, large cohort studies linking COVID-19 infection 
and various health outcomes such as stroke and myocardial 
infarction from hospital morbidity databases (ICD-10 codes) 
and data from death certificates is necessary. Linking data 
with socio-economic changes that occurred in individuals 
may give insights into its potential impact in different age 
strata, on mortality by different causes. In Portugal there 
has been an increase in the percentage of population at risk 
of poverty or social exclusion.6

 Data from pre-hospital emergency care may identify 
changes in time from symptom onset to contact with emer-
gency services by the patient, to first on site clinical evalua-
tion, to arrival at the hospital and finally to intrahospital ma-
nagement. The Intrahospital death rate variation for specific 
emergency diagnoses should be analyzed. This may be im-
portant during periods of increased pressure for healthcare 
services or reduced availability of healthcare resources for 
emergencies where a delay or provision or suboptimal acu-
te care is known to impact outcomes negatively. Changes 
in the workload (analyzing changes in workers by specialty 
and region/municipality, overtime and patients per health-
care workers per time in different periods), stress, burnout, 
mental health and work satisfaction of healthcare workers 
should also be investigated.
 In summary, we need data to generate and test hypo-
theses6 and understand specific causes of non-COVID-19 
excess mortality, as well as inform changes in policy and 
practice. Some of many important hypotheses are: 

1. There may have been increases of deaths by myo-
cardial infarction, stroke and decompensated chro-
nic conditions during peak periods of COVID-19 
because they are entities that need people to value 
symptoms early and be treated early;

2. There may have been an important contribution of 
COVID-19 infection to increased non-COVID-19 
mortality and morbidity due to COVID-19 sequelae. 
Previous research has shown COVID-19 increases 
the risk of heart attack, stroke, dementia and other 
health problems and death six to 12 months after 
infection7;

3. There may have been an increase in mortality due to 
cancer. However, deaths due to delayed screening 
or treatment (surgical or medical) are only expected 
to occur after a relatively long period and will be dis-
tributed evenly throughout time; 

4. We may find increases in various specific causes of 
death, namely in decompensated chronic conditions 
(diabetes, heart failure, liver disease, chronic respi-
ratory diseases) throughout the year due to indivi-
dual behavioral and socioeconomic changes, chan-
ges in chronic care and possibly delay in acute care 
during COVID-19 peak periods;

5. There may have been increased mortality due to 
various bacterial infections acquired in the com-
munity (due to possible delay in care) and due to 
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hospital acquired infections, namely from multi-re-
sistant bacteria (possibly due to increased length of 
stay, increase in invasive procedures or other chan-
ges in patient profiles, hospital environment and cli-
nical management);

6. There may have been excess mortality in specific 
non-natural causes of death (e.g., car accidents, sui-
cides, homicides, drowning);

7. Social, economic and behavioral changes may play 
a role in the risk of death; 

8. Excess mortality from heat waves may have had a 
relevant impact during specific periods but may ac-
count for only a small proportion of the number of 
excess deaths in a year;

9. Healthcare quality and timely access may have de-
teriorated both in outpatient and acute care due to 
changes in human resource availability and distri-
bution in the healthcare system (public/private and 
regional asymmetries), possible shortages of heal-
thcare workers in specific regions and specialties, 
changes in workload, stress and burnout, or other 
organizational changes.

 Science and societies benefit from having strong and 
broad research. This allows the production of science to 
answer a wider range of research questions and can bene-
fit public discussion and health policies, in a constructive, 
participated and open perspective to promote and protect 
health and wellbeing for all. The pursuit to identify issues 
that can be improved should be valued by societies, resear-
chers and decision makers as an essential and valuable 
endeavor that will lead to faster social and economic deve-
lopment and wellbeing.
 We cannot forget that excess mortality is the tip of the 
iceberg. The negative long term health impact of COVID-19 
infections, unaddressed health needs, healthcare service 
vulnerabilities and socioeconomic changes that arose du-
ring the pandemic probably hide a much larger burden of 
disease in terms of years lived with disability and years lost 

due to premature death now and in the future with relevant 
social, economic and financial impacts. We must aim to pre-
vent and decrease that burden while preparing society and 
healthcare services to respond to those needs. The study of 
excess mortality is a critical component. Finally, we should 
not forget that investment in health promotion and protec-
tion and disease prevention, health literacy and education, 
healthy habits, healthy environments as well as in reducing 
poverty and social exclusion will make our health, our heal-
thcare and our society more resilient in facing any incoming 
storm.
 We cannot turn a blind eye to the problem. We must do 
our best to understand it and understand what we can and 
want to do about it.
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