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Objective
To describe age-sex differences in the duration from symptom onset to fatality as an outcome in coronavirus desease 2019 (CO-
VID-19) patients. 
Methods
The Mexican surveillance system database (up to 15th August 2020) of  70,515 death cases (45,053 males, 25,462 females) in CO-
VID-19 was used for analysis. Age groups for pediatric patients were <1, 1-4, 5-9-years and for the adolescent and adult patients, 
each decade of  life constituted an age group. 
Results
Proportionally more deaths occurred among male patients (64%). Median duration was eight days from onset of  symptoms until 
death; mean value was approximately 10-days. Distribution by age groups showed females survived lower number of  average days 
after the onset of  symptoms. A tendency of  rise in the number of  days survived has been observed from infancy to adulthood 
and a subsequent decline after 70-years of  age.
Conclusion
Female patients survived relatively lower number of  days with infection until death, compared to males.
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INTRODUCTION

An astounding increase in the number of  infected cases and 
deaths due to coronavirus desease 2019 (COVID-19) since 

December 2019 and sex differences in incidence rates have been 
reported from different countries, including Mexico.1-3 Until 15th 
August 2020, COVID-19 had a global impact excluding Ant-
arctica, with 21,175,662 confirmed cases and around 759,629 
deaths; an overall rate of  death was approximately 3.59%.3 Mex-
ico, with an approximate frequency of  11% death in COVID-19, 
has been added to the list of  the most vulnerable countries in 
terms of  epidemiology of  the disease. Other countries that re-
ported remarkable prevalence of  death due in COVID-19 in-

clude France (11.86%), Italy (13.29%), and Belgium (11.7%). 
Relatively lower prevalence of  death was reported from Spain 
(6.6%), China (5.23%), Brazil (3.14%), and the U.S.A. (3.09%). 
  
	 Starting from the first reported case in Mexico in January 
2020, Ministry of  Health reported a total of  544,012 accumulat-
ed confirmed cases on 15th August.4 The COVID-19 incidence in 
Mexico was 13.89 per 100,000 inhabitants, across the 32 Mexican 
States, with a hospital recovery rate around 72%.2,5

	 After being in contact with an infective case of  COV-
ID-19, host’s immune system encounters severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) virus and develops signs 
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and symptoms of  COVID-19; then the patients seek for atten-
tion. Once receiving medical attention, patients may be considered 
as suspected cases (not laboratory tested, as part of  the sentinel 
surveillance strategy) or they may be confirmed through labora-
tory tests. When patients develop severity, clinical manifestations 
including dyspnea or pneumonia, they are triaged to be assisted 
ambulatorily or hospitalized. 

	 Susceptibility to death in COVID-19 is associated with 
comorbidities such as cardiovascular, respiratory, chronic kidney 
diseases, diabetes, etc.5 In addition, severity enhanced the compli-
cations; 66.5% of  COVID-19 patients in Mexico developed pneu-
monia.5 A study from the US reported the duration of  hospitaliza-
tion of  the COVID-19 survivors and non-survivors; the estimated 
median value of  duration of  stay (either hospitalized or in home 
quarantine) was 9.3-days among survivors (0.8 to 32.9-days) and 
12.7-days (1.6 to 37.7-days) among non-survivors.6 Similar report 
was not available from Mexico. 

	 In this background, the present study aims to describe 
age-sex differences in the duration from symptom onset to fatality 
as an outcome in COVID-19 patients. 

MATERIALS AND METHODS

In this descriptive study, the Mexican surveillance system COV-
ID-19 database up to 15th August 2020 was used (retrieved from 
the official website of  the Federal Government of  Mexico.7 The 
study did not require ethical clearance of  any Institutional Review 
Board. Total number of  registered cases (hospitalized and ambula-
tory) was 10,48,575 (5,23,123 males, 5,25,452 females) between 1st 
January and 15th August 2020. Total number of  deaths registered 
during this period was 70,515 cases (45,053 males, 25,462 females). 
Number of  days that the patients were alive have been estimated 
from the first day of  symptom reported by the patient until death. 
Age groups for pediatric patients were <1, 1-4, 5-9-years and 
for adolescent and adults, each decade of  life constituted an age 
group. Statistical software Statistical Package for the Social Scienc-
es (SPSS) (Version 15.0) was used for data analysis that provided 
descriptive results (mean, median, and standard deviation values) 
of  the duration (onset of  symptoms to fatality) by age groups and 
sex. Sex difference of  duration was tested using Student’s t-test. 
Association of  such duration with age and sex has been estimated 
using correlation analysis (Pearson’s and point biserial correlation 
coefficient). Statistical significance was set a priori at p<0.05 in all 
analyses.

RESULTS

Average number of  days from onset of  symptom to fatality as 
outcome (termed as ‘duration’) was 9.91, ranging between zero 
and 105.13-days. The average duration among male patients 
(10.03±6.95-days) was longer than that estimated among females 
(9.70±7.09-days); median value was 8.21-days (Table 1). Sex dif-
ference of  duration that the patients were alive was significant 
(p<0.05) in the age groups 20-29-years (t=3.07), 30-39-years 
(t=2.66), 40-49-years (t=2.16), 70-79-years (t=3.04), and 
80-89-years (t=3.18). Negative correlation between duration and 

age was significant (r=-0.03, p<0.05 ) in male and female patients. 
The value of  the coefficient was apparently low that was related to 
the sample size.

	 Male patients survived longer period on average after the 
onset of  symptoms than females. Highest number of  days that pa-
tients were alive has been observed among male patients in the age 
group 50-59-years (10.42-days) and among females it was in the 
age group 60-69-years (10.25-days). A pattern of  relatively lower 
number of  days of  such duration (onset of  symptom to outcome) 
was found below 20-years and above 80 years of  age (<9-days) 
(Figure 1). Correlation between the duration that patients were 
alive and sex (male=1, female= 2) was significant (point biserial 
correlation coefficient=-0.03, p<0.05) that was consistent with the 
pattern observed in the Figure 1.

DISCUSSION 

The present study demonstrates sex difference in the number of  
days that patients were alive after SARS-CoV-2 infection by age 
groups in Mexican population. The results were consistent with 
the reports from different countries showing higher mortality in 
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Table 1. Period of Infection in Death Cases of Patients Due to COVID-19 by Age and 
Sex in Mexico

Age Group 
(years) Sex n Mean SD Median Days*

All age
Male 45053 10.03 6.96 8.21 101.85

Female 25462 9.70 7.09 8.21 105.13

Below1-year
Male 112 6.71 7.31 4.11 33.68

Female 72 5.85 6.52 3.29 38.60

1 to 4-years
Male 118 8.02 9.25 4.93 65.71

Female 90 7.99 8.11 5.34 33.68

5 to 9-years
Male 44 8.98 10.12 4.93 41.07

Female 37 8.57 9.09 5.75 36.14

10 to 19-years
Male 133 8.21 8.05 5.75 41.89

Female 116 8.55 7.89 6.16 36.96

20 to 29-years
Male 683 9.60 8.46 7.39 72.28

Female 430 8.23 6.33 6.57 35.32

30 to 39-years
Male 2365 10.04 7.37 8.21 87.06

Female 1019 9.34 6.80 8.21 43.53

40 to 49-years
Male 5914 10.29 6.96 9.03 80.49

Female 2662 9.93 7.44 8.21 105.13

50 to 59-years
Male 10423 10.42 6.95 9.03 101.85

Female 5195 10.24 7.42 9.03 94.46

60 to 69-years
Male 11842 10.30 7.06 9.03 83.78

Female 7025 10.25 7.21 9.03 81.31

70 to 79-years
Male 8859 9.83 6.67 8.21 87.06

Female 5589 9.47 6.85 8.21 91.17

80 to 89-years
Male 3982 8.94 6.41 7.39 80.49

Female 2729 8.44 6.28 7.39 82.96

90-years and above
Male 578 7.90 6.66 6.57 82.96

Female 498 7.77 5.66 6.57 37.78

SD: Standard deviation; * Maximum duration, starting from zero that patients were 
alive (onset of symptoms to fatality) 
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males compared to females in COVID-19.8 Our findings according 
to specific age group survival are consistent with the reports from 
different countries showing that male and female patients have 
similar susceptibility of  being infected by age; however, higher 
number of  males are being infected by SARS-Cov-2.8 We observed 
a lower median survival time (symptom onset to death) (8.21-days) 
when comparing the duration of  hospital stay among non-survi-
vors (12.7-days, ranging between 0.8 and 32.9-days) reported from 
the U.S.A.6 Another study from China among adult COVID-19 
patients reported average duration from symptom onset to release 
from quarantine was 20.2±6.6-days.9 In the present study, average 
duration (symptom onset to fatal outcome) was 9.91-days.

	 A review on sexual dimorphism in the susceptibility of  
infection showed higher number of  infected cases and deaths 
among male patients due to COVID-19 across the world.1 It has 
been observed in the current pandemic caused by the etiological 
agent SARS-CoV-2 that males present higher number of  positive 
cases compared to the cases reported among female patients show-
ing a male-to-female ratio 1.93:1.10 Sex differences in the comor-
bidities and lifestyle habits in COVID-19 are also reported.11 In 
general, risk behaviors including smoking and alcoholism are high-
er among men than woman that are associated with mortality.11,12 
Studies on sex differentials in disease susceptibility due to genetic, 
epigenetic, immunological, and endocrinological factors showed 
that males were more susceptible to infections by different patho-
gens such as virus, compared to females.13-15

	 The present study shows number of  deaths due to 
COVID-19 was higher among adults that was more noticeable in 
50-years of  age and above. It has been reported earlier that patients 
of  older age (≥ 65-years) had higher risk of  death due to comorbid-
ities like diabetes, chronic obstructive pulmonary disease (COPD), 
cardiovascular, and renal diseases.16-18 Patients of  advanced age 
with chronic diseases like diabetes and cardiorespiratory disorders 
are more vulnerable than young individuals in this pandemic.18,19

	 Disease outcome in COVID-19 might be worse in fe-
males as it is evident in the present study that female patients sur-

vived lower number of  days after the onset of  symptoms com-
pared to the male peers except in the age group 10-19-years. This 
fact can be explained in the light of  the information available in 
the database of  Ministry of  Health, Federal Government of  Mex-
ico7 that showed majority of  the patients had been hospitalized 
(males 89.1%, females 89.7%) and on average, 14.23% received 
life support in the intensive care unit (ICU), and 21.62% patients 
received endotracheal intubation. Higher number of  children and 
adolescents received support in the ICU (14 to 33%) compared 
to adults (7 to 13%). The highest percentage of  hospitalized in-
dividuals was found in 2-5 age group: (95% boys, 96.55% girls).
The principal comorbidity across the age was pneumonia (males 
70.45%, females 71.75%). It was interesting to observe that adult 
male patients had higher mortality despite sex-bias in the preva-
lence of  chronic diseases for women: arterial hypertension (men 
36.20%, women 45.21%), obesity (men 19.70%, women 24.49%), 
diabetes (men 28.15%, women 35.36%), and COPD (men 5.43%, 
women 6.76%).

	 It is worthy to mention the shortcomings of  the present 
study. Association of  socio-demographic characteristics and life-
style habits with COVID-19 mortality, regional, ethnic, rural, and 
urban differences from different Mexican States could enrich the 
results that will be explored in future studies. 

CONCLUSION

Female patients were alive fewer number days after infection in 
comparison with male peers that seems to be caused by the female-
bias in the comorbidities despite higher mortality among male pa-
tients of  COVID-19 in Mexico. 
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Figure 1. Duration from Symptom Onset to Fatality in COVID-19 Patients from Mexico
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