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Abstract 

Background: Most people with COVID-19 receive care at home, increasing the likelihood of exposure for household 

members.  

 

Objective: To study the prevalence and characteristics of secondary cases in families after the appearance of a primary 

case. 

 

Methodology: An observational and retrospective study of families with at least one polymerase chain reaction (PCR) 

confirmed COVID-19 primary case was conducted from March 15 to December 25, 2020, in a general medicine office 

in Toledo, Spain. Socio-demographic and clinical variables were compared between primary and secondary cases in 

the families. The outcome of interest was secondary attack rate of SARS-CoV-2 within the family. 

 

Results: 39 families with a primary case (average size 3.4 members) with a total of 132 cohabitants were included. 

There were 22 cohabitants with negative PCR (22/92 = 24%), 70 secondary cases with positive PCR (Secondary attack 

rate 76%), of which 25 were asymptomatic (25/70 = 36%), and a cohabiting new-born. A high frequency of people 

from ethnic minorities, low household income and complex families was found, both in primary and secondary cases. 

The secondary cases with respect to the primary ones were more women, younger, students and with a lower socio-

occupational level, with more asymptomatic cases, and milder symptomatic cases. 

 

Conclusion: In this context the prevalence of secondary domestic contacts is very high, and it occur in young women, 

being asymptomatic or mild. The high secondary attack rate suggests the importance of the pre-symptomatic or early 

symptomatic period of COVID-19, as well as the possible failure to comply with isolation measures.  
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Introduction 

 

The severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2), which causes coronavirus disease 

2019 (COVID-19), emerged in December 2019 in 

Wuhan, China (1). Since then, a global pandemic has 

been declared with nearly 84 million cases reported as 

of January 2, 2021 (2). Person-to-person transmission 

has been established (3-6) and asymptomatic 

transmission of SARS-CoV-2 has been reported (7). 

The infectivity during the incubation period for SARS-

CoV-2 is a big challenge for controlling the disease. 

http://www.ijehs.com/
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Higher levels of virus can occur in presymptomatic 

and asymptomatic patients. Presymptomatic and 

asymptomatic transmission significantly reduces the 

effectiveness of control measures that start with the 

onset of symptoms, such as isolation and follow-up of 

contacts (8, 14). 

Thus, numerous familial clusters of COVID-19 

involving asymptomatic and paucisymptomatic 

transmission have been reported. Additionally, SARS-

CoV-2 has been detected in contaminated 

environments of household (15-19). Outbreaks 

involving transmission within large multigenerational 

households show the importance of implementing the 

appropriate public health measures now to prevent 

sudden increases in infections (20). 

Current test and trace policies have focused primarily 

on preventing the spread in nursing homes, hospitals, 

and in the community (21). However, contact within 

homes is believed to be responsible for approximately 

70% of SARS-CoV-2 transmission when widespread 

community control measures are in place (22). 

Household contacts that are isolated within the same 

home as the index case make up most of the infected 

person's contacts and are likely to remain exposed to 

the infected household member during this period of 

isolation (23). 

Although the guidelines advise household members to 

distance themselves socially, contacts are likely to 

interact repeatedly — for example, during meals — 

and share facilities such as bathrooms. It is known that 

transmission is more likely to occur indoors than 

outdoors (24). The cumulative risk to household 

contacts of an infected person is likely to be substantial 

during the peak of viral shedding. In a study in New 

York State, 38% of household contacts tested positive 

for SARS-Cov-2 (25), and similar rates of secondary 

infection have been reported in China (26). 

In this context, most people with COVID-19 receive 

care at home, which increases the probability of 

exposure of household members, and the transmission 

of COVID-19 within families and close contacts 

accounts for most of the epidemic growth. However, 

there is a significant heterogeneity between studies 

with a secondary attack rate ranging from 4% to 55% 

(27). The objective of this study is to analyse some 

variables between the index cases and the secondary 

cases of COVID-19 in the family unit, to seek 

information on the prevalence of secondary cases and 

the characteristics associated with them, in the context 

of general medicine in Toledo (Spain).  

 

Material and methods 

 

An observational and retrospective study of families in 

which there was at least one polymerase chain reaction 

(PCR) confirmed COVID-19 case, was conducted 

March 15 to December 31, 2020, in a general medicine 

office in Toledo, Spain. The outcome of interest was 

secondary transmission of SARS-CoV-2 within the 

family, and the variables collected were analysed as 

predictors of secondary transmission. 

 
The diagnosis of COVID-19 

 

The diagnosis was confirmed with PCR 

oropharyngeal. The cases included confirmed cases 

and asymptomatic carriers. Information on COVID-19 

patients and their contacts was obtained from the 

registry systems used by general medical services in 

the consultation. 

 
Secondary attack rate 

 

Secondary attack rate was defined as the number of 

new cases divided by the number of people exposed to 

a primary case. The existence of second or third 

generation cases was not assessed. The cases for the 

determination of the attack rate included confirmed 

symptomatic cases and asymptomatic cases. 

 
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 

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 (28). The onset date for an asymptomatic 

carrier was defined as the date a positive COVID-19 

PCR test was obtained (28). 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, 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 

http://www.ijehs.com/
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alteration, requires special training of the patient for 

rehabilitation, and / or can be expected to require a 

long period of control, observation or treatment” (29), 

classified according to the International Statistical 

Classification of Diseases and Health-Related 

Problems, CD-10 Version: 2019 (30), social-

occupancy class (according to the Registrar General's 

classification of occupations and social status code) 

(31, 32), problems in the family context and low 

income household based on the genogram and in the 

experience of the general practitioner (GP) 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) (33-36), 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) (28). 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 1: 2, a 

hypothetical ratio of asymptomatic primary cases of 

10 %, and hypothetical proportion of asymptomatic 

secondary cases of 35% exposure. Thus, total Sample 

Size (Kelsey) should be 86; 29 primary cases and 57 

secondary cases (37). 

 
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 

 

39 families with 132 cohabitants with a primary case 

of COVID-19 were included, and whose members 

were treated in the same consultation and all medical 

information was available. Family size was 3.38 ± 

0.96 members (arithmetic mean ± standard deviation). 

There were 92 family members, of which 22 had 

negative PCR (22/92 = 24%), one new-born who did 

not have PCR and was asymptomatic, and 70 

secondary cases with positive PCR. Assuming all 

these secondary cases were infected by their index 

cases, this assumes a Secondary attack rate of 76%. Of 

these 70 secondary cases, 25 were asymptomatic 

(25/70 = 36%), (Figure 1). 

Family secondary cases compared to primary ones 

were statistically significantly more women (73% vs. 

51%; X2 = 5.134. P = 0.023462), younger (average 32 

years vs. 39 years; t = 1.68266. P = 0.047679), more 

students and a lower socio-occupational level (X2 = 

9.1906. P = 0.026861), more asymptomatic (36% v, 

8%; X2 = 10.3025. P = 0.001328), with shorter 

duration of the symptoms (mean 5 vs. 12 days: t = 

3.34631. P = 0.000565), and less severe (96% mild vs. 

85%; X2 = 4.0729. p = 0.043576). Tables 1, 2 and 3 

show the comparison of the variables studied between 

the primary (n = 39) and secondary (n = 70) cases. No 

differences were found by ethnic minority, or level of 

household income, or being a complex family, 

showing a high frequency of these variables (almost a 

quarter of the cases) in both primary and secondary 

cases. Genograms of various families are presented as 

examples in Figures 2-8 (partial genograms showing 

only cohabiting members; where yellow square 

symbol indicates the index case, broken line represents 

conflict, and parallel lines represent close bond). There 

were also no differences due to the type of symptom, 

or the presence of chronic diseases according to WHO 

groups.

http://www.ijehs.com/
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Figure 1. Study flowchart and main results 

 

Table 1. Comparison between primary cases (N = 39) and secondary cases in the family (N = 70) 

 

Variables Primary cases 

 (%) 

Secondary cases 

 (%) 

Statistical significance 

Woman 20 (51) 51 (73) X2= 5.134. P = 0.023462. 

Significant at P < 0.05.  

Age (years) (arithmetic mean and 

standard deviation) and range 

38.89+-15.41 

Range: 12-67 

32.45+- 20.93 

Range: 1-89 

t= 1.68266. P = 0.047679. 

Significant at P < 0.05.  

> = 65 years 0 6 (9) Fisher’s exact test= 0.0863. NS 

Social-occupancy class   

Intermediate occupations and Specialized 

white-collar-workers  

5 (13) 8 (11) X2= 9.1906. P= 0.026861. 

Significant at P < 0.05.  

Specialized and semiskilled workers 

manuals 

16 (41) 12 (17) 

Unskilled workers 11 (28) 23 (33) 

Students 7 (18) 27 (39) 

Ethnic minority 8 (20) 23 (33) X2= 1.8753. P = 0.170871. NS, 

Low-income household 7 (19) 23 (33) X2= 0.1883. NS 

Complex family 8 (20) 12 (17) X2= 0.1899. NS. 

Asymptomatic 3 (8) * 25 (36)  X2= 10.3025. P = 0.001328. 

Significant at P < 0.05.  

 

* These were people who underwent PCR for being contacts of cases outside the family. 

NS: Not significant at P < 0.05. 

http://www.ijehs.com/
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Table 2. Comparison of symptoms between primary (N = 39) and secondary cases in the family (N = 70) 

 

Symptoms* Primary cases 

(%) 

Secondary cases  

(%) 

Statistical significance 

General (discomfort, Asthenia, Myalgia, fever) 46 (38) 38 (31) X2= 1.066. NS. 

Respiratorios (Cough, Dyspnea, Chest pain, 

Neumonia) 

38 (31) 40 (33) X2= 0.1017. NS.  

ORL (Anosmia / Ageusia, Odynophagia, 

Rhinorrhea) 

18 (15) 17 (14) X2= 0.0245. NS. 

Digestivos (Anorexia, Nausea / Vomiting, 

Diarrhea, Dolor abdominal) 

7 (6) 11 (9) X2= 0.9959. NS 

Neurologicos (Headache, mareo 11 (9) 9 (7) X2= 0.2004. NS 

Psiquiátricos (Anxiety, Insomnia) 2 (1) 3 (3) X2 with Yates correction = 

0.0001. NS.  

Piel (Chilblains, Flictenas, exantema) 0 3 (3) Fisher’s exact test = 0.1219. 

NS.  

Total symptoms 122 (100) 121 (100)  

Duration of symptoms in days (arithmetic 

mean and standard deviation) and range 

12.12+-12.56 

Range: 0**-60 

5.52+-8.00 

Range: 0**-34 

t = 3.34631. P = 0.000565. 

Significant at P < 0.05.  

Gravedad  

Mild cases 33 (85) 67 (96) X2= 4.0729. P = 0.043576. 

Significant at P < 0.05.  

Moderate-severe cases 6 (15) 3 (4) X2= 4.0729. P = .043576. 

Significant at P < 0.05.  

Exitus 1 (3) 1 (1) Fisher’s exact test = 1. NS.  

 

* Patients could have more than one symptom. The percentages are over the total of symptoms of primary cases and 

of secondary cases. 

** Asymptomatic cases were computed as zero days of symptom duration. 

NS: Not significant at P < 0.05.  

 

 

Figure 2. The characteristics of family 1
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Table 3. Comparison of chronic diseases between primary (N = 39) and secondary cases in the family (N = 70) 

 

Chronic diseases according to 

who, ICD-10 groups * 

Primary cases (%) Secondary cases (%) Statistical significance 

II Neoplasms 3 (10) 1 (1) Fisher’s exact test = 0.0864. NS,  

IV Endocrine 7 (23) 21 (31) X2= 0.6475. NS.  

V Mental  5 (17) 10 (15) X2= 0.0481. NS. 

VI-VIII Nervous and Senses 2 (7) 6 (9) X2 with Yates correction = 

0.0004. NS.  

IX Circulatory system 4 (13) 5 (8) X2 with Yates correction = 

0.2943. NS.  

X Respiratory system 3 (10) 3 (5) Fisher’s exact test = 0.3694. NS.  

XI Digestive system 1 (3) 5 (7) Fisher’s exact test = 0.6626. NS.  

XII Diseases of the skin  1 (3) 3 (5) Fisher’s exact test = 1. NS.  

XIII Musculo-skeletal  2 (7) 8 (12) Fisher’s exact test = 0.7193. NS.  

XIV Genitourinary  2 (7) 5 (7) Fisher’s exact test = 1. NS.  

Total 30 (100) 67 (100) - 

 

*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< 0.05.  

 

 

 

 

 

Figure 3. The characteristics of family 2
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Figure 4. The characteristics of family 3 

 

 

Figure 5. The characteristics of family 4 

 

 

Figure 6. The characteristics of family 5
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Figure 7. The characteristics of family 6 

 

 

Figure 8. The characteristics of family 7 

 

Discussion 

 

Most people with COVID-19 receive care at home, 

which increases the likelihood of exposure for 

household members. However, less attention has been 

paid to family members and others who care for people 

with COVID-19 in the community (38). The long 

incubation and high presymptomatic infectivity of 

COVID-19 make transmission between family 

members a particular risk. Modelling of viral shedding 

suggests that the highest viral load is found at or just 

before the onset of symptoms, and that 44% of 

transmission occurs before symptoms (38, 39). 

Preliminary evidence points to SARS-CoV2 

superspreading events that predominantly occur in 

closed environments with poor ventilation where 

people are very compact and exposed for prolonged 

periods, particularly with face-to-face contact (> 10 

minutes) (40). Series of secondary infections resulting 

from short-term social events (a meal or a short visit) 

have been described in China and other countries, with 

secondary rates of 35% (41, 42). So, there is evidence 

of how interior spaces facilitate transmission. Recent 

publications describe a cluster of COVID-19 

outbreaks associated with a bus excursion, with an 

overall attack rate was 48% (43), or in a training 

workshop with an attack rate of 50% (43). In addition, 

it has also been reported that 1 minute of speaking 

aloud could create at least 1,000 respiratory droplets 

that remain suspended in the air for up to 8 minutes. 

And it is estimated that these droplets can contain 

between 1,000-100,000 infectious viral particles (44). 

Analysis of contact tracing data in Hong Kong 

revealed that most transmission pairs infected by an 

identified contact (92 out of 169) involved household 

contacts (45). 

 

http://www.ijehs.com/
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Secondary attack rate in families 

 

The secondary attack rate is the proportion of people 

exposed to an index (or primary) case who develop the 

disease because of the exposure. The risk of secondary 

transmission has been reported to be less than 4% 

overall among close contacts of people diagnosed with 

COVID-19 and varies depending on the setting and 

severity of the disease (46). Exposure in the home to 

SARS-CoV-2 confers the greatest risk of transmission, 

while exposure in public transportation appears to 

confer the least (46). Outside of specific 

superspreading events, the secondary attack rate has 

been reported to be relatively low (<20% for 

household contacts in most studies) (40). 

If anything, transmission at home, unsurprisingly, is 

common. However, there is significant heterogeneity 

between studies with a rate ranging from 3.9% to 

54.9% (27). A PubMed search using the keywords 

"COVID-19" OR "SARS-CoV-2" and "secondary 

attack rate" returned 17 articles in English that 

estimated the secondary attack rate in various groups. 

Of these studies, 11 (from mainland China, Hong 

Kong, Taiwan, and South Korea) examined secondary 

attack rates among community cohorts, while the 

others were limited to specific close-contact settings. 

The various community cohort studies analysed 27 to 

585 index cases and 106 to 4007 close contacts and 

reported home attack rates ranging from 7.6% to 23% 

(47). 

A meta-analysis to examine the evidence for home 

transmission of SARS-CoV-2, using PubMed search 

through October 19, 2020, which identified a total of 

54 relevant studies with 77,758 participants reporting 

secondary transmission at home, found an estimated 

rate of secondary attack in the home of 17% (48). A 

study that looked at transmission in approximately 100 

households in which someone had COVID-19 in 

Tennessee and Wisconsin found a 53% secondary 

infection rate among household contacts of people 

with COVID-19 (49). In a study of 125 families in 

Beijing in which at least one member contracted 

COVID-19, nearly a quarter of the household 

members were subsequently infected. The secondary 

attack rate in families was 23.0% (77/335), and 41 

primary cases caused 77 secondary cases, with a 

median number of secondary cases in families of 2 

(50). Other researchers have reported a secondary 

attack rate at home, as detected by repeat PCR tests, of 

approximately 11% (51). In another study in western 

Norway by detecting antibodies against SARS-CoV-

2, at 6 weeks after the index patient tested positive by 

PCR, rates were found substantially higher attack 

rates. Of 158 cases, 125 (79%) were positive for 

antibodies and 12 (8%) were defined as borderline. In 

77 household members, 24 (31%) tested positive and 

two (3%) were borderline (52). In another study where 

family groups represented 69% of the clusters 

analysed, the average secondary attack rate was 6.11% 

(28). 

For other authors, household contacts were at higher 

risk, with an infection rate of 10.3% (46). In the 

clusters of cases in families in Guandong and Sichuan 

province, the intra-family secondary rate was 

estimated between 3 and 10% (53). Similarly, in the 

cases detected in the US, this rate has been found to be 

0.45% (95% CI: 0.12% –1.6%) between close contacts 

and 10.5% (95% CI: 2.9% –31.4%) for cohabitants of 

the same family (54). 

The secondary attack rate of COVID-19 in the families 

of our study is higher than that reported by other 

authors in other contexts. In addition to the possible 

sample bias because our sample of families is not 

probabilistic, but rather opportunistic, we must think 

about other factors in our context. Public health 

councils recommend isolating COVID-19 positive 

household members, both symptomatic and 

asymptomatic, but this can be difficult, especially in 

small apartments with shared facilities. In our study, 

the frequency of ethnic minority people, low-income 

households, and family problems were high for both 

primary and secondary cases. Figures 2-8 may suggest 

the difficulties in complying with the isolation 

measures for family members. Furthermore, although 

our study does not collect it, the motivation to 

overcome these difficulties may not be high enough if 

family members are sceptical about the reduction of 

transmission at home and are unaware that the disease 

in other family members it can be more serious if it 

level of exposure is not reduced. The fact that 

secondary contacts are young and frequently 

asymptomatic may suggest this difficulty in 

compliance. Furthermore, our secondary cases were 

frequently women of a low socio-occupational level, 

who in our context tend to be willing to take care of 

the house and children, which also implies food 

shopping tasks. 

 
Clinical presentation of secondary cases 

 

The clinical presentation of secondary contacts with 

mild symptoms in 16%, moderate in 68%, and severe 

/ critical in 9% has been reported (46). The rate is 

higher for symptomatic index cases compared to 

asymptomatic cases, and adults have a higher 

susceptibility to infection compared to children. The 

spouses of the index case are more likely to be infected 

compared to other members of the household (27). In 

Guangzhou, China, secondary infection rates also 

increased with the most severe disease in index cases 

and were very low with asymptomatic index cases. 

http://www.ijehs.com/
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The secondary attack rate increases with the severity 

of the index case (0.3% for asymptomatic cases to 

6.2% for severe / critical cases) according to a study of 

3,410 close contacts of 391 index cases (46, 55). It has 

also been reported that secondary attack rates in the 

home were higher when index cases were 

symptomatic (18.0%) vs. asymptomatic (0.7%); in 

adult contacts (28.3%) vs. contacts with children 

(16.8%); spouses (37.8%) vs. other family contacts 

(17.8%); and in households with 1 contact (41.5%) vs. 

households with 3 or more contacts (22.8%) (48). In a 

study of 125 families in Beijing, out of 64 secondary 

cases in adults, 83% (53/64) were mild, 11% (7/64) 

were severe, 2% (1/64) were critical and 5% (3/64) 

were asymptomatic (50). We found a high frequency 

of predominantly mild secondary cases (96%). On 

average, the virus appears to be of lower risk for 

younger people, and women tend to do better than men 

(56). 

 
Asymptomatic secondary cases 
 

The clinical presentation of secondary contacts has 

been reported to be asymptomatic in 6% (46). 

According to other authors, more than a third of the 

SARS-CoV-2 positive close contacts were 

asymptomatic (47). We found a high frequency of 

asymptomatic secondary cases (36%). 

 
Family size, complex family, ethnic minority families, and 

infection  
 

It has been reported that no connection was found 

between the risk of infection and the number of all 

people living in the same household. But, the 

secondary risk of infection for study participants living 

in the same household increased from 15% (one 

person households) to 44% (2 people), 35% (3 people) 

and 18% (4 People), where researchers expected 

higher values (57). We found a family size of 3.38 + -

0.96 members (arithmetic mean + -standard 

deviation). 

 
Primary vs. secondary cases in children 
 

Children are highly adapted to respond to new viruses. 

Even when infected with SARS-CoV-2, children are 

more likely to experience mild or asymptomatic illness 

(13). Children younger than 5 years had lower 

secondary attack rates compared to older children, and 

the risk of infection was higher if the index case in the 

household was the mother (27). In the secondary 

transmission group, the secondary attack rate in 

children under 18 years of age was 36%, compared 

with 70% in adults, with the difference between these 

two age groups being significant (50). In a secondary 

analysis of a household contact study, researchers 

from Milwaukee and Salt Lake City followed a cohort 

of children and their household contacts, including the 

COVID-19 index case, for 14 days after exposure. 

28% of paediatric contacts and 30% of adult contacts 

tested positive. Transmission to adults was similar in 

households with and without children. Among 

paediatric contacts, 68 (63%) were children of an adult 

index case. Children reported symptoms less 

frequently than adults and experienced a shorter 

duration of symptoms. Mild or absent symptoms in 

children may allow the infection to go unrecognized, 

possibly increasing the risk of transmission (58, 59). 

In any case, studies on domestic transmission in 

children are biased; if only symptoms are looked for to 

detect initial cases, infected children are not detected 

because they are less likely to have symptoms (60). 

 
Implications for the general practitioner 

 

Effective isolation of index cases from household 

members is key and could reduce secondary infections 

(61). In view of the substantial prevalence of 

asymptomatic secondary infections, routine testing of 

close contacts regardless of symptoms should take 

priority. Detection of close household contacts 

positive for SARS-CoV-2 would lead to relocation of 

the person outside the home or the implementation of 

physical distancing and other infection prevention 

measures within the home. GP should encourage 

caregivers of positive household members to take 

steps to reduce infectious viral load, in order to reduce 

the incidence and severity of infection, using behavior 

change techniques to reduce virus transmission: he GP 

have to explain the importance and benefits of 

reducing exposure to motivate users to restrict their 

exposure; planning how to isolate an infected 

household member as much as possible (for example, 

avoiding sharing areas of the household); setting 

custom goals to increase infection control behaviors; 

changing the home environment to support new habits 

(for example, improving ventilation and increasing 

protective behaviors, such as cleaning shared 

surfaces); and problem solving to overcome barriers. 

Until an effective vaccine is widely available, 

strategies to prevent home transmission and to support 

people in quarantine will be vital and should be a 

fundamental part of any GP's strategy (62). 

Furthermore, the high rate of secondary attack in 

families indicates that new measures are urgently 

needed to protect domestic contacts. One of them may 

be the use of rapid antigen tests (63, 64). Waiting for 

a PCR has been an everyday occurrence for months. 

The advantage of antigen testing is clear: you will 

leave the doctor's office with the certainty of having 

COVID-19. Furthermore, recent surveys in the UK 

http://www.ijehs.com/
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indicate that many people with COVID-19 symptoms 

do not self-isolate on their own initiative (65, 66). In 

this scenario, how to manage “silent” (asymptomatic) 

cases? identifying the points where asymptomatic 

cases are occurring by approaching the situation from 

a comprehensive perspective. This inevitably includes 

opportunistic tests for the detection of general and 

specific populations: rapid response tests for COVID-

19 available to everyone, specifically for those without 

symptoms, performed as mass population screening, 

to certain groups such as health workers and students; 

But also as opportunistic detection in the GP's office, 

and even in concerts, in the cinema, in large 

commercial surfaces, or at home self-administered by 

anyone (maintaining the rest of public health 

measures: masks, distancing, capacity limitation, hand 

washing, mobility limitation ). In this approach, even 

with the possible errors, most of the possible vectors 

of the disease would be detected (67, 68). 

 
Limitations of the study 

 

1. Blood samples were not obtained from the cases and 

their family contacts to perform genetic analysis of the 

infected and identify the viral strain that circulated 

among them, thus the transmission and causal 

extension of the infection from index cases to other 

family members, in a situation of community 

transmission, it was only presumptive based on the 

timing of onset of symptoms and / or dates of 

performance of the PCR (69, 70) 

2. On the other hand, children may develop symptoms 

of COVID-19 and specific antibodies against SARS-

CoV-2, but never test positive for the virus in a 

standard RT-PCR test (71). 

3. The sample of families included was not a 

probabilistic sample; it was a convenience sample 

(families participating in the study were chosen 

because their members were cared for in the same 

consultation and all medical information was 

available). However, there are no logical reasons to 

think that the current research sample was very 

different from the ideal, randomly selected sample 

(from the entire population), nor that there might be 

under- or over-represented people in the sample. 

4. It is only possible to determine the direction of 

interfamilial transmission when all cases are 

symptomatic (and dates of onset of symptoms are 

available). But when there are asymptomatic cases, it 

is not possible to determine, with exceptions with very 

evident temporality data, 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. 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. Although this difference does not 

change the mathematical calculation of the secondary 

attack rate, it is an important limitation, since it raises 

two hypotheses that cannot be clarified, they have very 

different implications: 1) children are asymptomatic 

secondary cases; or 2) children are primary cases in 

families. It should not be excluded at all that children 

and adolescents may represent a gateway for SARS 

Cov-2 in families. 

5. Behaviors (such as the use of masks at home after 

the onset of the disease, compliance with isolation, 

eating separately, etc.), or knowledge of their own 

infectivity, which are associated with transmission 

were not analysed. 

6. Finally, the third-generation cases were not 

identified, so they were all considered as secondary 

cases, but probably in this way some third-generation 

cases were included from close contacts of previous 

generation cases. 

 

Conclusion 

 

Most people with COVID-19 receive care at home, 

increasing the likelihood of exposure for household 

members. In the context of general medicine in Toledo 

(Spain), the prevalence of secondary domestic 

contacts is very high, with 3 out of 4 family members 

infected, and they occur frequently in young women, 

being asymptomatic or mild cases. Probably, at 

present, in our context, the transmission of COVID-19 

within families accounts for most of the epidemic 

growth. Effective isolation of index cases from 

household members could reduce secondary 

infections. The high rate of secondary attack suggests 

the influence of the transmission of asymptomatic and 

non-compliance with isolation. The GP should aim to 

quickly detect positive cases, and improve the 

adherence of family contacts to isolation, improving 

communication and increasing the knowledge of 

family members about the actions to be taken. 
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