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Abstract

Background: The presence of COVID-19 asymptomatic cases within the family could bias SARS-CoV-2 transmission study.
Objective: To study the differences respect to certain chosen variables, between the index cases and secondary cases in 
families with asymptomatic cases and in families without asymptomatic cases.
Methodology: An observational and retrospective study of families in which there was at least two polymerase chain reaction 
(PCR) confirmed COVID-19 cases -one primary case or index and one secondary case-, was conducted from March 15 to 
December 31, 2020, in a general medicine office in Toledo, Spain. Socio-demographic and clinical variables of the index cases 
and of the secondary cases were compared between families with asymptomatic cases and families without asymptomatic 
cases.
Results: 109 people from 39 families were included. The primary cases of families with asymptomatic cases differed statistically 
significant from the primary cases of families without asymptomatic cases because they were more women, families with a 
greater number of members, and presented more respiratory symptoms. The secondary cases of families with asymptomatic 
cases would differ significantly from the secondary cases of families without asymptomatic cases due to being younger, having 
more students, more ethnic minorities, low-income households, less severe, and presenting more chronic musculoskeletal 
diseases.
Conclusion: The characteristics of primary and secondary cases of COVID-19 in families differ depending on whether or 
not there are asymptomatic cases (which can be difficult to classify as secondary or primary), which can confuse the 
epidemiological results.
  
Keywords: COVID-19; SARS-CoV-2; Asymptomatic Infections; Epidemiological Characteristic; Household Transmission; 
Second infection rate; Family Characteristics; Infection Chain

Abbreviations: PCR: Polymerase Chain Reaction; 
COVID-19: Coronavirus Disease 2019.

Introduction

Coronavirus disease 2019 (COVID-19) caused by 
severe acute respiratory syndrome coronavirus 2 (SARS-

CoV-2) [1] is complex, with variable clinical symptoms 
and disease severity. Several features of SARS-CoV-2 make 
accurate detection during the ongoing epidemic challenging, 
including high transmissibility, an incubation period with a 
long-tailed distribution, pre-symptomatic transmission, and 
the existence of asymptomatic infections, which may also 
contribute to transmission [2-8].
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Household contacts that are isolated within the same 
home as the index case make up the majority of the infected 
person’s contacts and are likely to remain exposed to the 
infected household member during this period of isolation 
[9]. Although SARS-CoV-2 transmission occurs within 
households, however, estimates of transmission vary widely, 
which may be due to different study methodologies [10]. An 
important detail is the fact that the extent and direction of the 
causal transmission of SARS CoV-2 in families, in a situation 
of community transmission, can only be determined as 
presumptive, except:
a) When all cases are symptomatic (and symptom onset 

dates are available); when there are asymptomatic 
cases, it is not possible to determine whether the index 
case was a symptomatic case with cataloged symptom 
onset dates or an asymptomatic case; so that both 
transmission directions would be possible under these 
circumstances [11].

b) If genetic analysis is available of the infected cases and 
their family contacts and identify the viral strain that 
circulated among them [12,13].

In this context, it has been claimed that up to 40% of 
infections may be asymptomatic and have been implicated 
in diseases transmission [14-17], with an increase in the 
probability of exposure of household members, and the 
transmission of COVID -19 within families accounts for the 
majority of epidemic growth [18]. Thus, the objective of 
this study, based on a retrospective analysis, in a General 
Medicine office, in Toledo (Spain) from March to December 
2020, was to study the differences, with respect to certain 
chosen variables, between the index cases and secondary 
cases, in families with asymptomatic cases and in families 
without asymptomatic cases, to assess whether the presence 
of secondary asymptomatic cases (which have been classified 
as such without complete assurance of their condition as 
secondary due to their asymptomatic nature) could distort 
the epidemiologic characteristics of the primary cases and 
secondary within families.

Material and Methods

An observational and retrospective study of 39 families y 
132 people, in which there was at least two polymerase chain 
reaction (PCR) confirmed COVID-19 cases -one primary 
case or index and one secondary case-, was conducted from 
March 15 to December 31, 2020, in a general medicine office 
in Toledo, Spain. The study was part of a set of studies on 
COVID-19 in families, and in part the methodology has 
already been published [19,20]. Secondary cases without 
infection (with negative PCR and asymptomatic) were 
excluded within the family, and the variables collected were 
analyzed as predictors of secondary transmission.

Diagnosis of COVID-19

Symptomatic cases: The diagnosis was confirmed with 
PCR oropharyngeal. Information on COVID-19 patients and 
their contacts was obtained from the registry systems used 
by general medical services in the consultation. A confirmed 
case with active infection was considered to be any person 
with a clinical picture of sudden onset acute respiratory 
infection of any severity that occurs, among others, with fever, 
cough or feeling of shortness of breath; other symptoms such 
as odynophagia, anosmia, ageusia, muscle pain, diarrhea, 
chest pain or headache, among others, were also considered 
symptoms of suspected SARS-CoV-2 infection according 
to clinical criteria, and a positive PCR test. People with 
symptoms compatible with COVID-19 who had already had a 
PCR-confirmed SARS-CoV-2 infection in the previous 90 days 
were not considered suspect cases again [21].
Primary case or index: It refers to the first case diagnosed 
or reported in the family.
Asymptomatic cases: They were defined as family members 
who, after the appearance of the index case, had positive PCR 
without the presence of any symptoms.
Household contacts: Household contacts were defined as 
people who shared a residence with the COVID-19 index 
case. We defined family members as those who had lived with 
primary cases in a house 4 days before and for more than 
24 hours after the primary cases developed illness related 
to COVID-19. Families with secondary transmission were 
defined as those where some or all of the family members 
become infected within one incubation period (2 weeks) 
of symptom onset of the primary case. The onset date of a 
confirmed case was defined as the date of the first appearance 
of self-reported clinical symptoms [22]. The onset date for 
an asymptomatic carrier was defined as the date a positive 
COVID-19 PCR test was obtained. Contacts were quarantined 
shortly after the index case was diagnosed, thereby reducing 
the risk of transmission (a provision not available in all 
circumstances).

Collected variables

Data on the index case and close contacts were extracted 
from the medical records of the general medicine practice 
under study. The following variables were collected: age; sex; 
symptoms; duration of symptoms; previous known contacts; 
chronic diseases (defined as “any alteration or deviation from 
normal that has one or more of the following characteristics: 
is permanent, leaves residual impairment, is caused by a non-
reversible pathological alteration, requires special training 
of the patient for rehabilitation, and / or can be expected to 
require a long period of control, observation or treatment” 
[23], classified according to the International Statistical 
Classification of Diseases and Health-Related Problems, CD-
10 Version: 2019 [24]; social-occupancy class (according 
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to the Registrar General’s classification of occupations and 
social status code) [25,26]; complex family and low income 
household based on the genogram and in the experience 
of the general practitioner for their continuity of care and 
knowledge of the family (genogram is a schematic model of 
the structure and processes of a family, which included the 
family structure, life cycle and family relational patterns. It 
was understood that “complex” genograms present families 
with psychosocial problems) [27-30]; ethnic minority; family 
size (number of members); and severity of the disease (mild 
cases: clinical symptoms are mild and no manifestation of 
pneumonia can be found on images; moderate cases: with 
symptoms such as fever and respiratory tract symptoms, and 
the manifestation of pneumonia can be seen on the imaging 
tests; and severe cases: respiratory distress, respiratory rate 
≥ 30 breaths / min.; pulse oxygen saturation ≤ 93% with 
room air at rest; arterial partial pressure of oxygen / oxygen 
concentration ≤ 300 mmHg.) [22]. To simplify comparison, 
moderate and severe cases were counted together.

Sample: A convenience sampling was used. The families 
participating in the study were chosen because they had 
their members in the same consultation and all medical 
information was available.
Sample size: Sample size was calculated for an unpaired 
study for a Two-sided Confidence Level (1-alpha) of 95, a 
Power (% probability of detection) of 80, a Ratio of 0.23, 
a hypothetical ratio of being a woman in primary cases in 
families with asymptomatic cases of 75%, and a hypothetical 
proportion of being a woman in primary cases in families 
without asymptomatic cases of 10%. These data indicate 
a sample size of 30, 24 primary cases in families with 
asymptomatic cases and 6 primary cases in families without 

asymptomatic cases (Fleiss) [31].

Statistical Analysis

The bivariate comparisons were performed using the 
Chi Square test (X2), X2 with Yates correction or Fisher Exact 
Test when necessary, (according to the number the expected 
cell totals) for percentages, and the Student t test for the 
mean.

Results

Thirty-nine families with 131 cohabitants were included, 
where there was one primary case and at least one secondary 
case (one newborn without CRA and asymptomatic was 
excluded). Of these families, 21 had at least one asymptomatic 
secondary case, with 44 secondary cases; and 18 families had 
no asymptomatic secondary cases, with 26 secondary cases. 
In both groups of families (with and without asymptomatic 
secondary cases), 22 cases with negative PCR were excluded 
from the analysis, therefore, 109 people from 39 families 
were studied (Figure 1).

The primary cases of families with asymptomatic cases 
differed statistically significantly from the primary cases of 
families without asymptomatic cases because they were more 
women, were families with a greater number of members, 
and presented more respiratory symptoms (Tables 1-3). The 
secondary cases of families with asymptomatic cases would 
differ significantly from the secondary cases of families 
without asymptomatic cases due to being younger, having 
more students, being more ethnic minorities, being low-
income households, being less severe and presenting more 
chronic musculoskeletal diseases (Tables 4-6).

Variables Primary Cases in Families with 
Asymptomatic Cases (N = 21)

Primary Cases in Families 
without Asymptomatic 

Cases (N = 18)
Statistical Significance

-Woman 15 (71) 5 (28) X2=7.3919. p= .006552. 
Significant at < .05.

-Age (years) (arithmetic mean 
and standard deviation) 38.23 +-17.62 39.44 +-12.73 t= -0.24123. NS

> = 65 years 0 0 Fisher exact test= 1. NS
< 45 years 14 (67) 12 (67) X2= 0. NS
-Workers with some type of 
specialization 14 (67) 7 (39) X2=3.0093. NS

-Students 4 (19) 3 (17) X2 with Yates correction= 
0.0508. NS

-Ethnic minority 5 (24) 3 (17) X2 with Yates correction= 
0.0234. NS
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-Low income household 4 (19) 3 (17) X2 with Yates correction= 
0.0508. NS

-Complex family 6 (29) 2 (11) X2 with Yates correction= 
0.8996. NS

-Number of people per family 3.85 +-0.85 2.83+-0.78 t= 3.87208. p= .000212. 
Significant at p < .05.

-Family with > = 4 members 13 (62) 4 (22) X2=6.207. p= .012724. 
Significant at p < .05.

-Known contact 9 (43) 5 (28) X2= 0.9578. NS

( ): Denotes percentages of total in primary cases 
NS: Not significant at p< .05.
Table 1: Comparison between Primary Cases in Families with Asymptomatic Cases (N = 39) and Primary Cases in Families 
without Asymptomatic Cases (N = 18).

Symptoms*
Primary Cases in Families 

with Asymptomatic Cases (N 
= 21)

Primary Cases in Families 
without Asymptomatic 

Cases (N = 18)
Statistical Significance

General (discomfort, 
Asthenia, Myalgia, fever) 20 (31) 26 (44) X2=2.1543. NS

Respiratory (Cough, Dyspnea, 
Chest pain) 25 (39) 13 (22) X2=4.1696. p= .041156. 

Significant at p < .05.
ENT (Anosmia / Ageusia, 

Odynophagia, Rhinorrhea) 11 (17) 7 (12) X2=0.6963. NS

Digestive (Anorexia, Nausea 
/ Vomiting, Diarrhea, 

Abdominal pain)
3 (5) 4 (7) X2=0.2504. NS

Neurological (Headache, 
dizziness) 5 (8) 6 (10) X2=0.2094. NS

Psychiatric (Anxiety, 
Insomnia) 0 2 (3) Fisher exact test= 0.1074. 

NS
Skin (Chilblains, Flictenas, 

Rash) 0 1 (2) Fisher exact test= 0.4797. 
NS

Total symptoms 64 (100) 59 (100)

Pneumonia 5 (24) 1 (6) Fisher exact test= 0.1897. 
NS

-Duration of symptoms in 
days (arithmetic mean and 

standard deviation)
12.38+-15.54 11.44+-8.08 t= 0.22997. NS

Moderate-severe cases 5 (38) 1 (6) Fisher exact test= 0.1897. 
NS

-Exitus 1 (5) 0 Fisher exact test= 1. NS

( ): Denotes percentages of total in primary cases 
*Patients could have more than one symptom. The percentages are over the total of symptoms of primary cases 
NS: Not significant at p< .05.
Table 2: Comparison of Symptoms in Primary Cases between Families with Asymptomatic Cases (N=21) and Families without 
Asymptomatic Cases (N = 18).

https://medwinpublishers.com/EIJ/


Epidemiology International Journal
5

Turabian JL. COVID-19 Asymptomatic Cases in the Family Distort the Characteristics of True 
Primary and Secondary Cases. Epidemol Int J 2021, 5(S1): 000S1-016.

Copyright© Turabian JL.

Chronic Diseases 
According to WHO, ICD-

10 GROUPS *

Primary Cases in Families 
with Asymptomatic Cases 

(N = 21)

Primary Cases in Families 
without Asymptomatic Cases 

(N = 18)
Statistical Significance

-Presence of crhonic 
diseases 10 (48) 9 (50) X2= 0.022. NS

-II Neoplasms 3 (19) 0 Fisher exact test= 0.2348. NS
-IV Endocrine 5 (31) 2 (14) Fisher exact test = 0.4179. NS
-V Mental 2 (13) 3 (22) Fisher exact test= 0.6466. NS
-VI-VIII Nervous and 
Senses 0 2 (14) Fisher exact test= 0.2065. NS

-IX Circulatory system 2 (13) 2 (15) Fisher exact test= 1. NS
-X Respiratory system 2 (12) 1 (7) Fisher exact test= 1. NS
-XI Digestive system 0 1 (7) Fisher exact test= 0.4615. NS
-XII Diseases of the skin 1 (6) 0 Fisher exact test= 1. NS
-XIII Musculo-skeletal 1 (6) 1 (7) Fisher exact test= 1. NS
-XIV Genitourinary 0 2 (14) Fisher exact test= 0.2065. NS

TOTAL 16 (100) 14 (100)
( ): Denotes percentages of total in primary cases 
*Patients could have more than one chronic disease. The percentages are over the total of chronic disease of primary cases.
NS: Not significant at p< .05.
Table 3: Comparison of Chronic Diseases in Primary Cases between Families with Asymptomatic Cases (N = 21) and Families 
without Asymptomatic Cases (N = 18).

Variables
Secondary Cases in Families 
with Asymptomatic Cases (N 

= 44)

Secondary Cases in 
Families without 

Asymptomatic Cases 
(N = 26)

Statistical Significance

-Woman 32 (73) 19 (73) X2= 0.001. NS
Age (years) (arithmetic mean and 

standard deviation) 28.43 +-19.91 38.83+-20.96 t= -1.13416. NS

> = 65 years 3 (7) 3 (11) Fisher exact test= 0.6635. NS

< 45 years 37 (84) 14 (54) X2= 7.5596. p= .005969. 
Significant at p < .05.

-Workers with some specialization 13 (30) 7 (27) X2= 0.0551. NS

-Students 21 (48) 6 (23) X2= 4.1912. p= .040634. 
Significant at p < .05.

-Ethnic minority 20 (45) 3 (11) X2= 8.5214. p= .00351. 
Significant at p < .05.

-Low income household 20 (45) 3 (11) X2= 8.5214. p= .00351. 
Significant at p < .05.

-Complex family 10 (23) 2 (8) X2 with Yates correction= 
1.6501. NS

-Family with > = 4 members 11 (25) 5 (19) X2= 0.3085. NS

( ): Denotes percentages of total in secondary cases
NS: Not significant at p< .05.
Table 4: Comparison between Secondary Cases in Families with Asymptomatic Cases (N = 44) and Secondary Cases in Families 
with No Asymptomatic Cases (N = 26).
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Symptoms*

Secondary Cases 
in Families with 

Asymptomatic Cases (N 
= 44)

Secondary Cases in 
Families without 

Asymptomatic Cases 
(N = 26)

Statistical Significance

General (discomfort, Asthenia, 
Myalgia, fever) 15 (31) 23 (32) X2= 0.0064. NS

Respiratory (Cough, Dyspnea, 
Chest pain) 16 (33) 24 (33) X2= 0. p= 1. NS

ENT (Anosmia / Ageusia, 
Odynophagia, Rhinorrhea) 8 (17) 9 (13) X2= 0.4112. NS

Digestive (Anorexia, Nausea / 
Vomiting, Diarrhea, Abdominal 

pain)
5 (11) 6 (8) X2 with Yates correction= 0.0042. NS

Neurological (Headache, 
dizziness) 3 (6) 6 (8) X2 with Yates correction= 0.005. NS

Psychiatric (Anxiety, Insomnia) 1 (2) 2 (3) Fisher exact test statistic= 1. NS
Skin (Chilblains, Flictenas, 

Rash) 0 2 (3) Fisher exact test= 0.516. 1. NS

Total symptoms 48 (100) 72 (100) -

Pneumonia
7.73+-13.17

10.53+-10.16 t= -0.81759. NS(n = 19; not counting 25 
asymptomatic cases)

-Duration of symptoms in days 
(arithmetic mean and standard 

deviation)
0 3 (11) Fisher exact test = 0.0475. Significant 

at p < .05.

Moderate-severe cases 0 3 (11) Fisher exact test = 0.0475. Significant 
at p < .05.

-Exitus 0 1 Fisher exact test= 0.3714. NS

( ): Denotes percentages of total in primary cases and in secondary cases
* Patients could have more than one symptom. The percentages are over the total of symptoms of primary cases and of secondary 
cases
NS: Not significant at p< .05.
Table 5: Comparison of Symptoms in Secondary Cases between Families with Asymptomatic Cases (N = 44) and Families without 
Asymptomatic Cases (N = 26).

Chronic Diseases According 
To WHO, ICD-10 GROUPS *

Secondary Cases 
in Families with 

Asymptomatic CASES 
(N = 44)

Secondary Cases in 
Families without 

Asymptomatic CASES (N 
= 26)

Statistical Significance

-Presence of crhonic diseases 17 (39) 14 (54) X2= 1.5323. NS
-II Neoplasms 1 (3) 0 Fisher exact test= 0.4478. NS
-IV Endocrine 8 (27) 13 (36) X2= 0.5521. NS
-V Mental 7 (23) 3 (8) X2 with Yates correction= 1.9443. NS
-VI-VIII Nervous and Senses 1 (3) 5 (13) Fisher exact test= 0.2131. NS
-IX Circulatory system 1 (3) 4 (11) Fisher exact test= 0.37. NS
-X Respiratory system 1 (3) 2 (5) Fisher exact test= 1. NS
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-XI Digestive system 2 (7) 3 (8) Fisher exact test= 1. NS
-XII Diseases of the skin 2 (7) 1 (3) Fisher exact test= 0.5829. NS

-XIII Musculo-skeletal 7 (24) 1 (3) X2 with Yates correction= 4.8877. p= 
.027049. Significant at p < .05.

-XIV Genitourinary 0 5 (13) Fisher exact test= 0.0599. NS
TOTAL 30 (100) 37 (100)

( ): Denotes percentages of total in primary cases and in secondary cases
*Patients could have more than one chronic disease. The percentages are over the total of chronic disease of primary and 
secondary cases
NS: Not significant at p< .05.
Table 6: Comparison of Chronic Diseases in Secondary Cases between Families with Asymptomatic Cases (N = 44) and Families 
without Asymptomatic Cases (N = 26).

Figure 1: Study Flowchart, Comparison between Families with Asymptomatic Cases and In Families without Asymptomatic 
Cases.

Discussion

Transmission in the Home: Importance, 
Difficulties and Biases in its Determination

Most people with COVID-19 receive care at home, 
increasing the likelihood of exposure for household members 
[17]. The domestic transmissibility of SARS-CoV-2 remains 
unclear, although it is accepted that homes where someone 
is ill with covid-19 remain hotspots for the transmission of 
the virus, even if the overall community spread slows [32]. 
But the exact transmission rate is not known, as different 
studies show results that vary widely. In a prospective study 
that included systematic and daily follow-up, was found that 
more than half of the people (53%) living with someone 
with COVID-19 became infected within a week; and less 
than half of the infected household members had symptoms 
when the infection was first detected. Many reported no 
symptoms during the 7-day follow-up, underscoring the 
potential for transmission from asymptomatic secondary 
contacts. Children may show minimal symptoms but still 

be contagious. On the other hand, in families, it has been 
reported that more than a third of close contacts positive for 
SARS-CoV-2 were asymptomatic, and home secondary attack 
rate ranged from 8% to 23% [33].

Of course, these large differences in reported secondary 
attack rates may be due to several factors [10]:
a) Several studies have reported estimates of home 

transmission, mainly from contact tracing activities, with 
limited follow-up and testing of household members or 
late enrolment in relation to index patient identification

b) Other studies have been prospective and have included 
systematic and daily follow-up of family members.

c) Other studies have included the rapid isolation of 
patients in facilities outside the home or the adoption of 
different control measures, such as the use of a mask at 
home.

But, it is really only possible to determine with certainty 
the direction of interfamilial transmission when all cases 
are symptomatic (and the dates of onset of symptoms 
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are available). But when there are asymptomatic cases, 
it is not possible to determine whether the index case 
was a symptomatic case with catalogued symptom onset 
dates or an asymptomatic case; so that both directions of 
transmission would be possible under those circumstances 
[11]. Furthermore, without genetic analysis of the cases and 
their infected family contacts and identifying the viral strain 
that circulated among them, the transmission and causal 
extension of the infection from index cases to other family 
members, in a situation of community transmission, is only 
presumptive based (according timing of onset of symptoms 
and / or dates of PCR) [12,13].

What’s more, the long incubation and high 
presymptomatic infectivity of COVID-19 make transmission 
between family members a particular risk. Modeling of 
COVID-19 viral shedding suggests that the highest viral load 
is found at the onset of symptoms or just before, and that 
44% of transmission occurs before symptoms. Public health 
councils recommend isolation of symptomatic household 
members, but this can be difficult, especially in small 
apartments with shared facilities [17].

Confounding Factors about the Characteristics 
of Index Cases and Secondary Cases In Families 
When Asymptomatic Ones Are Included

Our study suggests that there are a number of 
confounding variables when studying secondary cases in 
families when there are asymptomatic cases. These would 
be, at least:

Social Determinants of Health in the Family 
Context: Ethnic Minorities and Low-Income 
Households

COVID-19 has disproportionately hit the poor and ethnic 
minorities [34]. To the extent that family functioning is 
poorer in poor families and family structure and functioning 
are linked to health. The family context in which people 
eat, sleep and live is both a structural determinant (family 
structure) and an intermediate determinant (family 
functioning) of health and being affected by health [35]. 
Evidence also suggests that socioeconomic factors may be 
drivers of variations in COVID-19 morbidity and mortality. 
For example, COVID-19-related mortality in England and 
Wales is almost twice the rate in the most deprived areas 
compared to the least deprived [36]. The US Centers for 
Disease Control and Prevention outlines a list of risk 
factors for SARS-CoV-2 infection, including poverty and 
overcrowding. Also, a study conducted in the United Kingdom 
investigated the role of ethnicity and socioeconomic position 
in the development of SARS-CoV-2 infection; the authors 

found that socioeconomic deprivation and low educational 
attainment were consistently associated with a high risk 
of confirmed infection. Furthermore, reports have shown 
higher mortality from infectious diseases in patients with 
low levels of education. Various types of health behaviors, 
such as smoking, excessive alcohol consumption, physical 
inactivity and an unhealthy diet, are expected to mediate the 
impact of educational attainment on the incidence of diseases. 
Low levels of education are related to a high incidence and 
prevalence of cardiovascular and cerebrovascular diseases, 
cancer, diabetes, hypertension, and chronic respiratory 
diseases [37]. The socioeconomic level of the patients 
influences educational inequalities in non-communicable 
diseases [38].

In age-adjusted models, people of all ethnic minority 
groups have at elevated risk of mortality from COVID-19. 
The differences in mortality from COVID-19 between 
ethnic groups are largely attenuated by geographic 
and sociodemographic factors, although some residual 
differences persisted [39]. The elevated COVID-19 mortality 
risk for ethnic minority groups is largely due to location, 
living circumstances, socioeconomic factors, occupational 
exposure, and self-management reported health status [39].

We found that the secondary cases of families with 
asymptomatic cases differed significantly from the secondary 
cases of families without asymptomatic cases because 
they were more ethnic minorities and were low-income 
households. Consequently, including asymptomatic cases in 
families can skew the characteristics of the cases towards a 
greater presence of ethnic minorities and a low social level.

Clinical Presentation

Clinical presentation of secondary contacts has been 
reported to be asymptomatic in 6%, mild in 16%, moderate in 
68%, and severe / critical in 10% [40]. Likewise, the greater 
severity of the disease in the index case results in a greater 
risk of transmission, which vary from 0.3% in contacts of 
asymptomatic cases to 6% in contacts of severe / critical 
cases [40]. When the index case patients had expectoration, 
they were associated with almost five times the risk of 
secondary transmission (14% versus 3% for the index cases 
without expectoration) [40,41].

In our study, the secondary cases of families with 
asymptomatic cases differed significantly from the secondary 
cases of families without asymptomatic cases because they 
were less severe. And on the other hand, we found that the 
primary cases of families with asymptomatic cases differed 
statistically significantly from the primary cases of families 
without asymptomatic cases presenting more respiratory 
symptoms. Consequently, the presence of asymptomatic 
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cases biases the characteristics of familial secondary cases 
towards less severity, and familial primary cases towards a 
higher prevalence of respiratory symptoms.

Family Size and SARS CoV-2 Infection

Connection has not been proven to date between the risk 
of infection and the number of all people living in the same 
household. In one study, the secondary risk of infection for 
those living in the same household increased from 15% (1 
person households) to 44% (2 persons), 35% (3 persons) 
and 18% (4 Persons; where the researchers expected higher 
values) [42]. In our study we found that the primary cases 
of families with asymptomatic cases differed in a statistically 
significant way from the primary cases of families without 
asymptomatic cases because they were families with a 
greater number of members. In other words, the inclusion of 
asymptomatic cases biases the characteristics of the primary 
cases in families towards households with more members.

Sex/Gender

The data suggests that men and women are equally 
likely to acquire COVID-19, but men are at increased risk of 
severe illness and death for biological and cultural reasons. 
On the other hand, in the COVID-19 pandemic, greater 
psychosocial effects can be observed in women, in relation 
to work, family, intra-family transmission and childcare, 
quarantine affectation, etc., which is aggravated by the fact 
that the majority of health workers are women. Outcomes for 
women in crisis situations are significantly worse [43]. The 
sex ratio varies with age. In both the youngest age groups 
(20-29 years) and the elderly (80 years or older), there 
are more cases in women than in men. However, for other 
age groups (0-9 years, 60-69 years and 70-79 years), there 
are more cases in men than in women [44]. We found that 
primary cases of families with asymptomatic cases differed 
statistically significantly from the primary cases of families 
without asymptomatic cases because they were more 
women. In other words, the characteristics of primary cases 
in families tend to bias towards a greater presence of women 
when including asymptomatic cases

Children and Adolescents in the Domestic 
Transmission of SARS-CoV-2

A detailed study of family groups reveals that children 
were rarely the index case or the probable vector of the spread 
of SARS-CoV-2 infection in the home [45]. In a secondary 
analysis of a household contact study, in a cohort of children 
and their household contacts, including the COVID-19 
index case, for 14 days after exposure, 28% of pediatric 
contacts and 30% of those adult contacts tested positive. 

Transmission to adults was similar in households with and 
without children (28% and 33%). Among pediatric contacts, 
63% were children of an adult index case. An infected parent 
posed the highest risk for a child, but this risk was not 
correlated with household size, age, or underlying diseases. 
Children reported symptoms less frequently than adults and 
experienced a shorter duration of symptoms (10 days vs. 
16 days). Although children transmit SARS-CoV-2, they do 
so at lower rates than adults, and when children, especially 
young children, acquire the infection, their symptoms are 
milder. Mild or absent symptoms in children may allow the 
infection to go unrecognized, possibly increasing the risk of 
transmission [46]. Children between the ages of 10 and 19 
can transmit SARS-CoV-2 to household members more easily 
than adults. When the index patient was between 10 and 
19 years old, 19% of the household contacts were infected. 
In contrast, when the index patient was between 30 and 49 
years old, 12% of the household members were infected (and 
when the index patient was between 0 and 9 years old, only 
5% of the household contacts were infected); but, authors 
write they could not determine the direction of transmission 
[11].

It has been reported that children and adolescents under 
20 years of age were more likely to infect others than adults 
60 years and older. Asymptomatic individuals were much 
less likely to infect others than symptomatic cases. Children 
and adolescents were less susceptible to infection, but more 
infectious once infected, than people 20 years of age or older. 
Overall, both the observed secondary attack rate and the 
model-estimated probabilities of infection (with respect to 
susceptibility) increased with the age of household contacts 
[47].

We find many asymptomatic cases in families, preferably 
in children and adolescents; Thus, it is not possible to 
determine whether these asymptomatic children were 
secondary cases or index cases in the families. This difference 
is an important limitation, since the two hypotheses that:
1) Children are asymptomatic secondary cases; or
2) Children are primary cases in families, cannot be 

clarified, and this have important and very different 
implications.

It gives the impression that children can represent 
a gateway for SARS Cov-2 in families that should not be 
excluded at all. We found that the secondary cases of families 
with asymptomatic cases differed significantly from the 
secondary cases of families without asymptomatic cases 
because they were younger, and there were more students. 
In other words, the inclusion of asymptomatic cases skews 
the characteristics of secondary cases in families towards 
young students.

https://medwinpublishers.com/EIJ/
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Limitations of the Study

The study has two important limitations. The sample 
of families included was not a probabilistic sample; it was 
a convenience sample (The families participating in the 
study were chosen because their members were treated in 
the same consultation and all the medical information was 
available). However, there are no logical reasons to think that 
the current research sample was different from the ideal, 
randomly selected sample (from the entire population), 
nor that there might be under- or over-represented people 
in the sample. On the other hand, another limitation is the 
small sample size; although the sample size fulfilled the 
requirements for some variables, it did not, however, for all 
of them. 

Conclusion

Asymptomatic infections are one of the most mysterious 
and disturbing aspects of COVID-19 and its true impact on the 
spread of the pandemic has yet to be verified. In the context 
of general medicine in Toledo (Spain), the characteristics of 
primary and secondary cases of COVID-19 in families differ 
depending on whether or not there are asymptomatic cases 
(which can be difficult to classify as secondary or primary); 
so they can confuse epidemiological results, producing a 
bias towards primary cases more frequently women and in 
families with a greater number of members, and towards 
younger secondary cases, students, ethnic minorities, 
low-income and less serious households. In summary, the 
presence of asymptomatic secondary cases in families biases 
the epidemiological data towards a greater presence of 
women and a larger family size in index cases, and a greater 
presence of social factors, less severity and younger ages in 
secondary cases.
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