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a b s t r a c t 

There was heterogeneity in the median age of all-cause deaths in Peru during different waves of the coronavirus 

disease 2019 (COVID-19) pandemic. Before predominance of the Omicron variant, the median age of deaths was 

lower than normal during the peaks of daily all-cause mortality. However, this increased above normal when 

the Omicron variant was predominant. The daily patterns of cause-specific deaths related directly and indirectly 

to COVID-19 in Peru were also investigated. Most excess deaths indirectly related to COVID-19 were caused 

primarily by diseases of the circulatory system, possibly due to disruption of medical services, and the majority 

of excess deaths directly related to COVID-19 were caused primarily by COVID-19 and diseases of the respiratory 

system. 
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Severe acute respiratory syndrome coronavirus-2, the cause of coro-

avirus disease 2019 (COVID-19), has spread all over the world, with

pproximately 5.7 million deaths and more than 384 million cases of

nfection by the end of 2021. Peru was one of the most affected coun-

ries in the COVID-19 pandemic, and had the highest numbers of con-

rmed cases, deaths per million population, and total excess deaths

 Herrera ‐Añazco et al., 2021 ). 

Beaney et al. (2020) suggested that distinguishing between deaths

hat were directly and indirectly related to COVID-19 was crucial. Pre-

ious studies conducted in Peru explored the direct and indirect impacts

f COVID-19 on the well-being of the population, and the quality and

elivery of health care ( Munayco et al., 2020 ; Taylor, 2021 ). However,

here is limited research classifying direct and indirect COVID-19 deaths

nto specific causes of death. 

Numerous studies have found that older age is strongly associ-

ted with death among patients with COVID-19 ( Beaney et al., 2020 ;

essie and Zewotir, 2021 ). In the USA, The New York Times reported

hat the older population had a higher mortality rate during the Omi-

ron wave compared with previous waves ( Mueller and Lutz, 2022 ).

owever, few studies have discussed the heterogeneity of age distribu-

ion of death during the pandemic in Peru. 

As such, the authors used the death certificate dataset provided by

he Peru Ministry of Health to extract daily all-cause mortality and me-

ian age of death from January 2019 to April 2022. This dataset lists

very registered death with up to six descriptions of the cause of death.
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 death was considered to be related to COVID-19 if at least one of

he six descriptions of the cause of death included ‘COV’. Cause-specific

eaths were subgrouped based on the ICD-10 code of the primary cause

f death. The daily count of cause-specific deaths in Peru was visual-

zed in several disease groups, and compared with the daily number of

ause-specific deaths not related to COVID-19 during the same period. 

During the COVID-19 pandemic, there were two peaks of all-cause

ortality before January 2022. During these two peaks, the median age

f death was lower than normal, particularly during the second peak in

he first half of 2021 (approximately) when the Lambda variant was pre-

ominant according to GISAID ( Shu and McCauley, 2017 ). After January

022, the Omicron variant predominated in Peru according to GISAID

 Shu and McCauley, 2017 ). The peak of all-cause mortality during the

micron wave was lower than the previous two peaks. However, the

edian age of death increased to approximately 77 years, compared

ith 71 and 69 years during the previous two peaks. One possible rea-

on for this is that despite the lower fatality rate of the Omicron variant,

he elderly population was more vulnerable to this variant than younger

eople. 

Three peaks in total mortality count were observed during the three

aves of COVID-19. Compared with the pre-pandemic daily death

ount, excess deaths were mainly due to: diseases of the circulatory

ystem (ICD-10 codes starting with I), diseases of the respiratory sys-

em (ICD-10 codes starting with J), general symptoms and signs (ICD-10

odes from R50 to R69), and COVID-19 (ICD-10 codes U71 and U72).
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Figure 1. Daily confirmed cases of coronavirus disease 2019 (COVID-19) in Peru (top left). Daily all-cause deaths (top right). Daily COVID-19 deaths (bottom left). 

Median age of all-cause deaths (in red), bootstrap 99% confidence interval (shaded area) in Peru (bottom right). 

Figure 2. Daily counts of four major groups of cause-specific mortality based on primary cause of death. Yellow lines show all registered deaths with cause of death 

information; blue lines exclude all registered deaths with ‘COV’ mentioned in at least one of the descriptions of the cause of death. 
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ost excess deaths with ‘diseases of the respiratory system’ or ‘COVID-

9’ (including virus not identified) registered as the primary cause of

eath were directly related to COVID-19, as the death registry men-

ioned ‘COV’ at least once in the description of the cause of death. 

Most of the excess deaths indirectly related to COVID-19 had the

rimary cause of death registered as ‘diseases of the circulatory system’.

uring the first two waves of COVID-19, there was a peak of approx-

mately 100 excess deaths each day due to diseases of the circulatory

ystem. Among the indirect excess deaths caused by diseases of the cir-

ulatory system, most were due to acute myocardial infarction (42.8%),
178 
ardiac arrest (20.7%) and heart failure (7.9%). Similar results have

een reported in Latvia ( Gobi ņ a et al., 2022 ). This can be explained

y the finding of the World Health Organization (2020) that services

or cardiovascular emergencies were partially or completely disrupted

n some countries during the pandemic. Furthermore, the prevalence of

ardiovascular diseases in Peru before the pandemic was pronounced

n the most urbanized regions, particularly on the coast ( Chambergo-

ichilot et. al., 2022 ), which corresponds with the areas hit hardest by

he pandemic ( Sempé et al., 2021 ); this may have increased the unmet

emand for cardiovascular services. Another explanation is that COVID-
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9 is associated with a high inflammatory burden, which may lead to

ardiovascular diseases ( Madjid et al., 2020 ). Most of the excess deaths

ith ‘general symptoms and signs’ registered as the primary cause of

eath could be both directly and indirectly related to COVID-19 based

n the descriptions of all causes of death. 

In summary, this study reported the median age of death and the

attern of cause-specific mortality in Peru. In addition, this study deter-

ined excess deaths that were directly and indirectly related to COVID-

9 during the three pandemic waves by investigating the descriptions of

ause of death. It was found that, unlike the lower-than-normal median

ge of death during the first two waves of COVID-19, the median age of

eath was higher than normal when the Omicron variant was dominant

n Peru. The majority of excess deaths directly related to COVID-19 had

he primary cause of death registered as ‘COVID-19’ or ‘diseases of the

espiratory system’, while most of the excess death indirectly caused by

OVID-19 were primarily caused by ‘diseases of the circulatory system’;

his may be a consequence of the disruption of medical services during

he pandemic. 

Figure 1 and 2 . 
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