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Abstract

Background: The presence of asymptomatic secondary cases within the family biases the transmission study, since it is not 
possible to determine whether these were secondary cases or index cases.
Objective: To study the characteristics of the index cases and the contacts in the families that did not have asymptomatic 
secondary cases.
Methodology: An observational and retrospective study of families was conducted from March 15 to December 31, 2020, in 
which there were at least one primary case or index and one secondary case, and they had no asymptomatic case, in a general 
medicine office in Toledo (Spain).
Results: Eighteen families (50 people) who did not have asymptomatic secondary cases were included, with 18 primary 
or index cases and 32 cohabitants, of which 26 were secondary cases (with positive PCR) and 6 non-ill (with negative PCR 
and asymptomatic). The secondary cases only differed statistically significantly from the index cases because they were 
more frequently female (73% vs. 28%). The healthy cohabitants with respect to the secondary cases in the families were 
more frequently men (17% vs. 73%), specialized workers (83% vs. 27%), and there was a greater number of people in these 
families (67% vs. 19% families with => 4 members). None of the characteristics studied in the primary cases was statistically 
significantly associated with the secondary cases vs. healthy cohabitants.
Conclusion: In the context of general medicine in Toledo (Spain), the index cases in families without asymptomatic cases are 
men who transmit the disease to women, with other men with a higher professional level remaining healthy in the family and 
living in larger families. With respect to what is known, social factors lose importance in families without asymptomatic cases.
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Abbreviations: COVID-19: Coronavirus Disease 
2019; SARS-Cov-2: Severe Acute Respiratory Syndrome 
Coronavirus 2; PCR: Polymerase Chain Reaction; GPs: 
General Practitioners.

Introduction

Since December 2019, the coronavirus disease 2019 
(COVID-19), due to severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) [1,2], has caused more than 117 
million reported cases and more than 2.5 million of deaths 
to date [3]. COVID-19 is complex, presents variable clinical 
symptoms and different severity of the disease among 
patients, although on this spectrum, most of them develop 
mild symptoms. Several features of SARS-CoV-2 (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) make accurate detection challenging [4-11]. 
Asymptomatic carriers are well documented and have been 
implicated in COVID-19 transmission. It has been claimed 
that up to 40% of infections may be asymptomatic [12-14]. 
Higher levels of virus can occur in presymptomatic and 
asymptomatic patients [12,15]. Because of approximately 
one in three SARS-CoV-2 infections may be asymptomatic 
[16] is much more difficult to fight against transmission. 
Although uncertainty remains about how much they have 
contributed to the pandemic, mathematical models suggest 
that 30 to 60 percent of the spread occurs when people have 
no symptoms [17].

In addition, the duration of the transmissibility of 
COVIDd-19 and the level of associated contagion has been 
uncertain [18]. So, the importance of asymptomatic infections 
in the transmission of SARS-Co-2 has been questioned, 
highlighting the differences between presymptomatic and 
asymptomatic patients. But, it seems beyond doubt that 
these asymptomatic (or initially presymptomatic) infections 
act as a “silent driver” of the pandemic [19,20]. On the other 
hand, it is suspected that home transmission of COVID-19 has 
contributed to the increase in cases [21,22]. The cumulative 
risk to household contacts of an infected person is likely to be 
substantial during the peak of viral shedding [23,24]. 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 [25]. 
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 [26].

On the other hand, homes are ideal settings to assess 
the transmissibility of a pathogen and the associated 
determinants of susceptibility and infectivity [27]. But 

there has been little research that has evaluated the spread 
of the disease at the family level and the characteristics of 
primary and secondary cases. Furthermore, the presence of 
asymptomatic secondary cases confuses the transmission 
study, since it is only possible to determine the direction of 
intrafamilial transmission when all cases are symptomatic 
(and the dates of onset of symptoms are available). Thus, 
transmission without symptoms poses specific challenges in 
determining the timing of infections and potential exposures 
[28,29]. Consequently, the available clinical-epidemiological 
data on primary and secondary cases in families are biased 
as they usually include asymptomatic patients. In this 
context, a study is presented on the clinical-epidemiological 
characteristics of primary and secondary cases in families in 
which there were no asymptomatic cases.

Material and Methods

An observational and retrospective study of 39 families 
and 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 March 
15 to December 31, 2020, in a general medicine office in 
Toledo, Spain. The general methodology has already been 
published [30,31].

Emplacement

The study was conducted at a general medicine 
consultation in the Santa Maria de Benquerencia Health 
Center, Toledo, Spain, was conducted, which has a list of 2,000 
patients > 14 years of age (in Spain, general practitioners 
-GPs- care for people> = 14 years of age, except for exceptions 
requested by the child’s family and accepted by the GP).

Exclusion of Families with Asymptomatic Cases

From the set of 39 families, those with asymptomatic 
secondary cases were excluded, defined as family members 
who, after the appearance of the index case, had positive CRP 
without the presence of any symptoms.

Diagnosis of COVID-19

The diagnosis was confirmed with PCR oropharyngeal. 
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 
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who had already had a PCR-confirmed SARS-CoV-2 infection 
in the previous 90 days were not considered suspect cases 
again [32].

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 [33]. Contacts were quarantined shortly after 
the index case was diagnosed, thereby reducing the risk of 
transmission (a provision not available in all circumstances).

Incubation Period

The incubation period was determined from confirmed 
cases that had been exposed only once in transmission 
chains, whose exposure and onset time were clearly known 
and in which other factors potentially responsible for their 
infection were ruled out.

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.

Collected Variables

Data on the index case and close contacts were extracted 
from the medical records of the general medicine practice. 
The following variables were collected: age, sex, symptoms, 
previous 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 ”[34], classified according to the International 
Statistical Classification of Diseases and Health-Related 
Problems, CD-10 Version: 2019 [35], social-occupancy 
class (according to the Registrar General’s classification 
of occupations and social status code) [36,37], problems 
in the family context and low income household based 
on the genogram and in the experience of the 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) 
[38-41], 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) [33]. 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 a cohort study, for a 
Two-sided Significance Level (1-alpha) of 95%, a Power 
(1-beta,% probability of detection) of 80%, a ratio of 
secondary / cohabiting cases healthy of 4, a percentage of 
female secondary cases of 73%, and a percentage of healthy 
female partners of 17%. These yields a sample size of 28; 21 
secondary cases and 7 healthy partners [42].

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 were included, and 
whose members were treated in the same consultation and 
all medical information was available. Of these families, 18 
did not have asymptomatic secondary cases (obviously 
there were 18 primary or index cases), which were the ones 
analyzed in this study, with 51 people (including a newborn, 
who did not undergo PCR and was asymptomatic). In the 18 
families, there were 32 cohabitants without counting the 
index cases, of which 26 were secondary cases (with positive 
PCR) and 6 non-ill (with negative PCR and asymptomatic). 
Figure 1 shows the flowchart of the study. The secondary 
cases only differed statistically significantly from the index 
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cases because they were more frequently female (73% vs. 
28%). The healthy cohabitants with respect to the secondary 
cases in the families were more frequently men (17% vs. 
73%), specialized workers (83% vs. 27%), and there was a 

greater number of people in these families (=> 4 members) 
(67% vs. 19%). None of the characteristics studied in the 
primary cases was statistically significantly associated with 
the secondary cases vs. healthy cohabitants.

Figure 1: Study Flowchart. 18 Families without Asymptomatic Secondary Cases.

The family size in all of 18 families was 2.83 + -0.78 
members (arithmetic mean + -standard deviation). 28% of 
the primary cases (5/18) referred previous known contact. 
The incubation period in secondary cases (18 families; n 
= 26) was 3.88 + -2.55 days (arithmetic mean + -standard 
deviation). Secondary attack rate (number of secondary 
cases divided by the number of people exposed to a primary 
case: 26/32) was 81%.

Table 1 shows the comparison between the characteristics 
of primary and secondary cases in the 18 families without 
asymptomatic secondary cases. Table 2 presents the 
comparison of symptoms between primary and secondary 

cases in the 18 families without asymptomatic secondary 
cases. Table 3 presents the comparison of chronic diseases 
between primary and secondary cases in the 18 families 
without asymptomatic secondary cases. Table 4 shows the 
comparison of the variables collected in secondary cases and 
healthy partners in the 18 families without asymptomatic 
secondary cases. Table 5 shows the comparison of chronic 
diseases between secondary cases and healthy cohabitants in 
the 18 families without asymptomatic secondary cases. And 
Table 6 shows the comparison between the secondary cases 
and the healthy cohabitants according to some variables 
selected from the primary cases in the 18 families.

Variables Index Cases (Primary) 
(N=18)

Positive Secondary Cases 
(Patients) (N= 26) Statistical Significance

-Woman 5 (28) 19 (73) X2=11.0259. p= .000898.
> = 65 years 0 3 (11) Fisher exact test= 0.2579. NS.
< 45 years 12 (67) 14 (54) X2=0.7232. p= .395094.NS.

-Workers with some type of 
specialization 7 (39) 7 (27) X2=0.702. P= .402114. NS.

-Students 3 (17) 6 (23) X2 with Yates correction= 
0.0191. p= .890075. NS.

-Ethnic minority 3 (17) 3 (11) Fisher exact test= 0.676. NS.
-Low income household 3 (17) 3 (11) Fisher exact test= 0.676. NS.

-Complex family 2 (11) 2 (8) Fisher exact test= 1. NS.

-Family with > = 4 members 4 (22) 5 (19) X2 with Yates correction= 
0.0191. p= .890075. NS.

( ): Denotes percentages
NS: Not significant at p < .05.
Table 1: Comparison between the Characteristics of Primary and Secondary Cases in the 18 Families without Asymptomatic 
Secondary Cases.
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Symptoms Index Cases 
(Primary)(N=18)

Positive 
Secondary Cases 

(Patients) (N= 26)
Statistical Significance

-Duration of symptoms in days
11.44+-7.86 days 
Range= 0-24 days

10.53+-10.16 days 
Range=2-35 days t= 0.31502. p= .377153. NS(arithmetic mean + -standard deviation and 

range)
General (Discomfort, Asthenia, Myalgia, fever) 26 (44) 23 (32) X2= 2.0356. p= .153654.NS

Respiratory (Cough, Dyspnea, Chest pain) 13 (22) 24 (33) X2= 2.0429. p= .152921. NS
ENT (Anosmia / Ageusia, Odynophagia, 

Rhinorrhea) 7 (12) 9 (13) X2= 0.0839. p= .772022. NS.

Digestive (Anorexia, Nausea / Vomiting, 
Diarrhea, Abdominal pain) 4 (7) 6 (8) X2 with Yates correction= 0.0896. 

p-value= .764696. NS.

Neurological (Headache, dizziness) 6 (10) 6 (8) X2 with Yates correction= 0.1655. 
p= .684134. NS.

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

Total symptoms * 59 (100) 72 (100) -
-Pneumonia 1 (6) 3 Fisher exact test= 0.6337. NS.

-Moderate-severe severity 1 (6) 3 Fisher exact test= 0.6337. NS.

( ): Denotes percentages
* 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 2: Comparison of Symptoms between Primary and Secondary Cases in the 18 Families without Asymptomatic Secondary 
Cases.

Chronic Diseases According 
To Who, Icd-10 Groups

Index Cases (Primary) 
(N=18)

Positive Secondary Cases 
(Patients) (N= 26) Statistical Significance

-Presence of chronic diseases 9 (50) 14 (54) X2= 0.0631. p= .801712. NS.

-IV Endocrine 2 (14) 13 (36) X2 with Yates correction= 1.241. 
p= .265288. NS

-V Mental 3 (22) 3 (8) Fisher exact test= 0.3274. NS
-VI-VIII Nervous and Senses 2 (14) 5 (13) Fisher exact test= 1. NS.

-IX Circulatory system 2 (15) 4 (11) Fisher exact test= 0.6611. NS.
-X Respiratory system 1 (7) 2 (5) Fisher exact test= 1. NS.
-XI Digestive system 1 (7) 3 (8) Fisher exact test= 1. NS.

-XII Diseases of the skin 0 1 (3) Fisher exact test= 1. NS.
-XIII Musculo-skeletal 1 (7) 1 (3) Fisher exact test= 0.4977. NS.

-XIV Genitourinary 2 (14) 5 (13) Fisher exact test= 1. NS.
TOTAL chronic diseases* 14 (100) 37 (100) -

( ): Denotes percentages
*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 3: Comparison of Chronic Diseases between Primary and Secondary Cases in the 18 Families without Asymptomatic 
Secondary Cases.
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Variables Positive Secondary Cases 
(Patients) (N= 26)

Negative Partners 
(Healthy) (N=6) Statistical Significance 

-Woman 19 (73) 1 (17)
X2 with Yates correction= 

4.4308. p= .035297. Significant 
at p < .05. 

> = 65 years 3 (11) 0 Fisher exact test= 1. NS 

< 45 years 14 (54) 3 (50) X2 with Yates correction is 
0.0804. p-value is .776699. NS. 

-Workers with some type of 
specialization 7 (27) 5 (83) Fisher exact test= 0.0185. 

Significant at p < .05. 
-Students 6 (23) 1 (17) Fisher exact test= 1. NS. 

-Ethnic minority 3 (11) 0 Fisher exact test= 1. NS.
-Low income household 3 (11) 0 Fisher exact test= 1. NS. 

-Complex family 2 (8) 0 Fisher exact test= 1. NS.

-Number of people per family 2.96+-0.82 3.83+-0.40 t-value= -2.49928. p= .009073. 
Significant at p < .05. 

-Family with > = 4 members 5 (19) 4 (67) Fisher exact test= 0.0385. 
Significant at p < .05. 

-Presence of chronic diseases 14 (54) 2 (33) X2 with Yates correction= 
0.2051. p= .650613. NS.

( ): Denotes percentages
NS: Not significant at p < .05.
Table 4: Comparison Of The Variables Collected In Secondary Cases And Healthy Partners In The 18 Families Without 
Asymptomatic Secondary Cases.

Crhonic Diseases According 
To Who, Icd-10 Groups

Positive Secondary Cases 
(Patients) (N= 26)

Negative Partners 
(Healthy) (N=6) Statistical Significance

-IV Endocrine 13 (35) 1 (50) Fisher exact test= 0.1959. NS.
-V Mental 3 (8) 0 Fisher exact test= 1. NS.

-VI-VIII Nervous and Senses 5 (13) 0 Fisher exact test= 0.5546. NS.
-IX Circulatory system 4 (11) 0 Fisher exact test= 1. NS.
-X Respiratory system 2 (6) 0 Fisher exact test= 1. NS.
-XI Digestive system 3 (8) 1 (50) Fisher exact test= 1. NS.

-XII Diseases of the skin 1 (3) 0 Fisher exact test= 1. NS.
-XIII Musculo-skeletal 1 (3) 0 Fisher exact test= 1. NS.

-XIV Genitourinary 5 (13) 0 Fisher exact test= 1. NS.
TOTAL* 37 (100) 2 (100) -

( ): Denotes percentages
*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 5: Comparison of Chronic Diseases between Secondary Cases and Healthy Partners in the 18 Families without Asymptomatic 
Secondary Cases.
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Characteristics Of Primary Cases Positive Secondary 
Cases (Patients) (N= 26)

Negative Partners 
(Healthy) (N=6) Statistical Significance

-Female index case 6 (23) 3 (50) Fisher exact test= 0.314. NS.
< 45 years of the index case 18 (69) 5 (83) Fisher exact test= 0.6482. NS.
-Workers with some type of 

specialization of the index case 9 (35) 2 (33) Fisher exact test= 1. NS.

-Students of the index case 4 (15) 3 (50) Fisher exact test= 0.101. NS.
-Ethnic minority of the index case 5 (19) 0 Fisher exact test= 0.5546. NS.

-Low income household of the index 
case 4 (15) 0 Fisher exact test= 0.5662. NS.

-Complex family of the index case 2 (8) 0 Fisher exact test= 1. NS.
-Known contact in index case 8 (31) 3 (50) Fisher exact test= 0.3897. NS.

-Cough of the index case 17 (65) 5 (83) Fisher exact test= 0.6367. NS.

-Diarrhea of the index case 3 (11) 0 Fisher exact test = 0.0711. 
NS.

-With gravity of the index case 2 (8) 0 Fisher exact test= 1. NS.

( ): Denotes percentages
NS: Not significant at p < .05.
Table 6: Comparison between Secondary Cases and Healthy Partners According To Some Selected Variables from Primary Cases 
in the 18 Families.

Secondary cases only differed statistically significantly 
from the index cases because they were more frequently 
female (73% vs. 28%; X2 = 8.8031. P = .003007). The healthy 
cohabitants with respect to the secondary cases in the 
families were more frequently male (17% vs. 73%; X2 with 
Yates correction = 4.4308. P= .035297), specialized workers 
(83% vs. 27 %; Fisher exact test = 0.0185), and there were a 
greater number of people in the family (2.96 + -0.82 vs. 3.83 + 
-0.40 members; t-value = -2.49928. P= .009073); the 67% vs. 
19% families with => 4 members; Fisher exact test = 0.0385). 
None of the characteristics studied in the primary cases was 
statistically significantly associated with the secondary cases 
or healthy cohabitants.

Discussion

There is increasing evidence that SARS-CoV2 has 
substantial transmission heterogeneity [43,44]. Analysis 
of contact tracing data from laboratory-confirmed cases of 
SARS-CoV-2 infection in Hong Kong between January and 
April, 2020, revealed that the majority of transmission pairs 
infected by an identified contact involved household contacts 
[45]. Viral load in the upper respiratory tract appears to peak 
at the time of onset of symptoms, and viral transmission 
begins approximately 2 to 3 days before onset of symptoms 
[46]. But, the viral shedding kinetics of asymptomatic 
COVID-19 is not well understood. At the beginning of 
infection, individuals have similar viral loads regardless 
of the severity of symptoms, but asymptomatic cases have 

lower titters at the peak of replication, faster viral shedding, 
and therefore a shorter infectious period.

Current research suggests that infection rates are 
particularly high in young adults. The evidence on 
transmission is complicated by the fact that infected children 
are also less likely to show symptoms than infected adults 
[47]. Consequently, given the high frequency of asymptomatic 
cases, especially in children and adolescents, studies on 
domestic transmission are biased; If only symptoms are 
looked for to detect initial cases, infected children and young 
people are not detected because they are less likely to present 
symptoms [48].

Reported secondary attack rates among so-called high-
risk contacts have ranged widely from less than 1% to 55% 
[49]. Overall, both the observed secondary attack rate and 
the model-estimated probabilities of infection (with respect 
to susceptibility) increased with age of household contacts, 
and female contacts were slightly more susceptible than 
male contacts [27]. But, the lack of surveillance evidence 
makes analysis of secondary attack rates (the percentage of 
cases that result from an infected person within a defined 
group) for asymptomatic cases extremely difficult.

Gender-based health inequalities also appear to be 
evident within the COVID-19 pandemic and its aftermath: 
increased mortality among men and increased morbidity 
among women [50]. Women are the primary caregiver for 
home patients with an active COVID-19 infection. On the 
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other hand, although viruses and other pathogens do not 
affect women and men equally, it seems that there is a set 
of biological mechanisms that provide women with stronger 
immune responses to viruses at the cost of an increased 
risk of autoimmune diseases often later in life [51]. To the 
extent that family structure and functioning is poorer in poor 
families, these variables are linked to health [52]. However, 
the connection between the risk of infection and the number 
of all people living in the same household is not clear [53].

People who belong to sexual and racial/ethnic minorities 
are more likely to have underlying health conditions 
associated with severe COVID-19 [54], and underlying 
medical conditions related to the severity of COVID-19 include 
cancer, kidney disease, chronic obstructive pulmonary 
disease, heart disease, obesity, smoking, diabetes, asthma, 
hypertension, and stroke. COVID-19 shows a spectrum of 
severity and lethality characterized by a marked age gradient. 
Generally, infections younger than 20 years have mostly mild 
or no symptoms, while older people are at increased risk of 
developing severe symptoms, such as respiratory failure, 
multi-organ dysfunction, and death [55,56]. Cross-protection 
induced by exposure to endemic human coronaviruses may 
explain the low frequency of severe COVID-19 symptoms in 
people younger than 20 years [57].

Our study, without asymptomatic cases, found that the 
index cases in families are men who transmit the disease 
to women, with other men with a higher professional level 
remaining healthy in the family and living in larger families. 
With respect to what is known, social factors lose importance 
in families without asymptomatic cases. In the same 
population of our study, it had been previously reported, in 
a family transmission study where asymptomatic cases were 
included, that Family secondary cases compared to primary 
ones were statistically significantly more women (73% vs. 
51%), younger (average 32 years vs. 39 years), more students 
and a lower socio-occupational level, more asymptomatic 
(36% vs. 8%), with shorter duration of the symptoms 
(mean 5 vs. 12 days), and less severe ( 96% mild vs. 85%). 
Thus, studies of transmission in families, which include 
asymptomatic cases, suggest that psychosocial factors can be 
more important vs. biological ones in secondary contagion 
within families.

In this study, in the analysis of families without 
asymptomatic cases (which could confuse whether they 
were primary or secondary) when comparing the results 
with families with symptomatic cases, it suggests that studies 
that include asymptomatic cases skew the characteristics 
of the secondary cases towards younger ages, students, 
lower socio-occupational level, and lower severity; in a 
sense, in studies that include asymptomatic cases there is 
a bias towards a greater importance of social factors vs. the 

biological ones: It seem that social factors are more linked to 
asymptomatic cases.

Study Limitations

•	 Our study, although in our opinion it is novel, has some 
limitations that must be taken into account:
The sample of included families 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. Furthermore, by being 
able to compare the results with previous studies in the same 
population, it reinforces the value of the results.
•	 The small sample size. Although the sample size met the 

requirements for some variables, it did not do so for all 
of them.

Conclusion

In the context of general medicine in Toledo (Spain), the 
index cases in families without asymptomatic cases are men 
who transmit the disease to women, with other men with a 
higher professional level remaining healthy in the family and 
living in larger families. With respect to what is known, social 
factors lose importance in families without asymptomatic 
cases. In summary, when it is compared the results of 
families with symptomatic cases with families without 
asymptomatic cases (that is, without the confounding factor 
that the presence of asymptomatic cases supposes in the 
transmission dynamics and in the characteristics of primary 
and secondary cases) it seems that these asymptomatic cases 
skew the characteristics of secondary cases towards younger 
ages, students and lower socio-occupational level.
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