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Riesgo de contagio por COVID-19 en función del tipo de contacto  
y de la renta familiar

Introducción: tras una segunda oleada de la pandemia COVID-19 en Zaragoza, se estudian los contac-
tos estrechos con pacientes con COVID-19, con la finalidad de valorar el riesgo de infección tras expo-
sición en función del paciente índice, adulto o niño, y la renta familiar. 
Material y métodos: se realiza un estudio descriptivo de todos los pacientes pediátricos que han tenido 
contacto con pacientes con COVID-19 en el centro de salud de Delicias Sur de Zaragoza entre los meses 
de julio y agosto de 2020 y se valora la aparición de síntomas, consultas en servicio de urgencias, reali-
zación de pruebas complementarias, contacto estrecho con adulto o con niño y la renta familiar.
Resultados: un total de 292 pacientes fueron contacto estrecho con pacientes con COVID-19, de los 
cuales 128 fueron positivos para la PCR de SARS-CoV-2. Al analizar el tipo de contacto, se encontró que 
un 10,94% había mantenido contacto estrecho con un niño y un 89,06% con un adulto. El riesgo de 
contagio tras sufrir contacto con un niño positivo fue del 34,15%, mientras que, tras contacto con un 
adulto positivo, el riesgo fue del 45,78%. Asimismo, el riesgo de contagio entre las rentas inferiores a  
18 000 € fue de 47,9 frente al 27,6% de aquellos pacientes con rentas superiores a 18 000 €. 
Conclusiones: el riesgo de contagio de COVID-19 es mayor cuando el contacto estrecho es con un adul-
to y cuando el nivel de renta familiar es inferior.

Purpose. During the second wave of the COVID-19 pandemic in Zaragoza, we studied the paediatric 
contacts of COVID-19-positive patients to estimate the risk of infection after exposure to a positive 
child or adult and the risk of infection based on household income.
Methods. We conducted a descriptive study of all paediatric patients that were close contacts of indi-
viduals with COVID-19 in the Delicias Sur Primary Care Centre (Zaragoza, Spain) between July and Au-
gust 2020. We also analysed the most frequent symptoms, visits to the emergency department, diag-
nostic tests, contact with a child versus an adult with COVID-19 and household income.
Results. A total of 292 patients had had close contact with individuals with COVID-19; 218 of them had 
positive SARS-CoV-2 PCR test results. When we analysed the close contacts, we found that 10.94% of 
patients that tested positive had been in close contact with a child with COVID-19 and 89.06% with an 
adult with COVID-19. The estimated risk of infection after exposure was 29.8% in the case of close 
contact with a child with COVID-19 compared to 46.53% when it came to close contact with an adult 
case. The risk of infection was higher in patients with an annual household income of less than €18000 
(47.9%) compared to patients with a higher annual household income (27.6%).
Conclusion. The risk of SARS-CoV-2 infection was higher in patients that had close contact with adult 
cases and with lower household incomes.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) is the infec-
tious disease caused by the coronavirus known as 
SARS-CoV-2, which was first detected in China and 
rapidly spread to the rest of the world. This virus 
causes a respiratory infection that can be transmit-
ted from person to person in airborne droplets is-
sued from the nose or mouth of an infected person 
through coughing, sneezing or speaking, through 
surfaces contaminated by the virus or aerosols that 
may remain suspended in air for several hours. 
Some authors have asserted that aerosol transmis-
sion may account to up to 75% of cases.1

In the paediatric population, the evidence shows 
that positive cases tend to result from contact 
with an infected adult, and household transmis-
sion plays a very important role. In addition, chil-
dren infected by SARS-CoV-2 tend to develop mild-
er forms of disease and fewer symptoms compared 
to adults.2,3

From the detection of the first cases of SARS-CoV-2 
infection in China, concern emerged as to how the 
virus could affect the paediatric population and 
the role played by children in the transmission 
chain. This led to the implementation of extraordi-
nary measures in Spain, such as the closure of 
schools and confinement to the home for approxi-
mately 70 days, a measure lifted on June 20, 2020. 
In the present work, the period under study com-
prised July and August, when there were no re-
strictions to free movement or confinement man-
dates, and coinciding with the summer vacation 
from school for the paediatric population. 

The primary objective of the study was to assess 
whether paediatric patients in our area had ac-
quired the infection following close contact with 
an adult or a child positive for COVID-19 and to as-
sess the risk of transmission based on household 
income, which we assessed through the pharmacy 
co-pay bracket code in the public health system 
health insurance card (HIC). As secondary objec-
tives, we analysed the development of symptoms 
in patients with a COVID-19 diagnosis, the type of 
presented symptoms, visits to the emergency de-

partment, performance of diagnostic tests and 
need of hospital admission.

MATERIAL AND METHODS

We conducted a retrospective descriptive study by 
reviewing the electronic health records of patients 
managed at the Delicias Sur Primary Care Centre in 
Zaragoza (Spain). We included patients with diag-
nostic code A77 or A23 in the OMI electronic health 
record database, corresponding to contact of infec-
tious individual and confirmed COVID-19 infection.

The study period covered 2 months (July-August 2020), 
and we included children aged 1 month to 18 years. 

The polymerase chain reaction (PCR) test for detec-
tion of SARS-CoV-2 was considered the gold stand-
ard for diagnosis of COVID-19. 

We defined close contact as a patient exposed to 
an individual with COVID-19 at a distance of less 
than 1.5 m for more than 15 minutes without use 
of masks.

The exclusion criteria for the study were: age less 
than 1 month or greater than 18 years, lack of perfor-
mance of SARS-CoV-2 PCR test in a nasopharyngeal 
sample and inability to identify the contact of the 
patient, independently of the results of the PCR test. 

The primary outcome was the result of the SARS-
CoV-2 PCR test. The secondary variables under 
study were age, presence of symptoms (fever, 
cough, rhinitis etc), visits to emergency depart-
ment in referral hospital, need of diagnostic tests, 
need of hospital admission, contact with an adult 
with COVID-19 or a child with COVID-19 and the 
household income level based on the pharmacy 
copay code in the HIC, which is determined based 
on the income, employment status and socioeco-
nomic status of the patient, and is therefore a di-
rect indicator of income level: HIC 001, social, state 
or disability pension or unemployed not eligible for 
unemployment benefits; HIC 002: employment-
based pension recipient; HIC 003: currently em-
ployed with annual income < €18 000; HIC 004: 
currently employed with annual income between 
€18 000 and €100 000; HIC 005: currently em-
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ployed with annual income > €100 000; HIC 006: 
private pension beneficiary and current or past 
state employee (civil servants in public administra-
tion, armed forces and judiciary).

In the descriptive analysis of the data, we calcu-
lated measures of central tendency and dispersion 
(mean, median and standard deviation) for the age 
of patients and, in the case of qualitative variables, 
absolute frequency and percentage distributions. 
Subsequently, we analysed observed differences 
by means of the χ² test, defining statistical signifi-
cance as a p-value of <0.05.

RESULTS

Initially, 300 patients had the diagnostic codes 
that defined eligibility recorded in their electronic 
health records, of who 8 met the exclusion criteria, 
so the final sample size of the study was 292. 
These 292 patients were close contacts of individ-
uals with SARS-CoV-2 infection. The mean age of 
the sample was 8.53 years, with a median of 9 
years, a mode of 14 years and a standard deviation 
of 5.05. Of the 292 patients, 139 were female (48%) 
and 153 male (52%).

A SARS-CoV-2 PCR test was performed in every pa-
tient and turned out positive in 128 children, that 
is, 43.84% of the sample. In the subset of patients 
with a positive SARS-CoV-2 PCR test, 36.72% (47 
patients) had some type of symptom, while 63.28% 
(81 patients) remained asymptomatic. In the 
group of the 47 symptomatic patients with a posi-
tive SARS-CoV-2 PCR test, 15 different symptoms 
had been documented, the most frequent of 
which was fever (27 patients), followed by cough 
(9 patients) and headache (9 patients) (Figure 1). Of 
all the symptomatic patients in the study (60 pa-
tients), 21.67% (13 patients) had negative results 
in the SARS-CoV-2 PCR test, while 78.33% (47 pa-
tients) had positive results.

In the group of symptomatic patients, 9 (19.15%) 
required assessment in the emergency depart-
ment, and all turned out positive for SARS-CoV-2. 
Out of these 9 patients, only 3 underwent addi-
tional diagnostic tests (plain chest radiograph). 
None of the patients required hospital admission.

One of the main aims of our study was to assess 
whether the close contact with COVID-19 had 
been an adult or a child. In the total sample, 
13.35% (39 patients) had been in close contact with 

Figure 1. Graphic representation of the symptoms presented by patients with a positive SARS-CoV-2 PCR test 
result. It includes 15 categories. The “other” category includes irritability and chest pain
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a positive child, and 83.90% (245 patients) with a 
positive adult. Eight patients (2.75%) had simulta-
neously been in close contact with both and adult 
and a child with COVID-19. Of the patients with a 
positive SARS-CoV-2 PCR test, 10.94% (14 patients) 
had had contact with a child, and 89.06% (114 pa-
tients) with an adult.

The risk of SARS-CoV-2 transmission, that is, the 
probability of having a positive SARS-CoV-2 PCR 
test after being in close contact with a child with 
COVID-19, was 29.8%, with the probability of hav-
ing a positive SARS-CoV-2 PCR test following close 
contact with an adult case was 46.5% (Figure 2), a 
difference that was statistically significant. Fur-
thermore, 70.2% of children with close contact 
with a child with COVID-19 and 53.5% of children 
with close contact with an adult with COVID-19 
did not acquire the infection.

We analysed the sample based on household in-
come by means of the pharmacy copay code dis-
played in their HIC. We found that 80% of the catch-
ment population of the Delicias Sur Primary Care 
Centre had a copay code of HIC 003 or lower, which 
corresponds to an annual income of less than €18 000, 
while 20% had the code HIC 004, corresponding to  

an annual income of €18 000 to €100 000. None of 
our patients had the TSI 005 code (annual income 
> €100 000) (Figure 3). Of the patients with house-
hold incomes of less than €18 000 that were close 
contacts of cases of COVID-19, 47.9% (112 pa-
tients) had a positive SARS-CoV-2 PCR test, while 
the PCR test was negative in 52.1% (122 patients). 
In contrast, of the patients with household in-
comes greater than €18 000 that were close con-
tacts of cases of COVID-19, 27.6% (16 patients) had 
positive SARS-CoV-2 PCR tests, while the test was 
negative in 72.4% (42 patients) (Figure 4). This dif-
ference was statistically significant.

DISCUSSION

The main strength of our study is that it included 
every child diagnosed with COVID-19 in our health 
district during the period under study, which re-
duces the risk of selection bias.

The main limitation is that the data were collected 
retrospectively, and that the epidemiological sur-
veys and database used to collect the data were 
not designed specifically for the study. The barriers 
that exist for communication with the immigrant 

Figure 2. Distribution of the risk of infection following close contact (exposure) with a child versus an adult with 
COVID-19
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population, which amounts to a substantial pro-
portion of the total population of our catchment 
area, is another aspect that must be taken into ac-
count.

Our study shows that children are less likely to 
have a positive SARS-CoV-2 PCR test following con-
tact with an infected child compared to contact 
with an infected adult. Besides the hypothesised 
lower infectiousness of children,4the aim is to 

identify differential symptoms. I know has studied 
the role of children in intrafamily contagion and 
the sensitivity of reverse transcriptase polymerase 
chain reaction (RT-PCR other factors that may be at 
play in this outcome are: the study period, July and 
August, 2020, coincided with the summer vaca-
tion in primary and secondary education schools, 
when paediatric patients spend more time at 
home with their families and contacts with same-

Figure 3. Distribution of the total sample (292 patients) by household income level, assessed by means of the 
pharmacy copay code in the health insurance card
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age peers occur more frequently in the context of 
leisure activities that take place out of doors. In ad-
dition, in these months the weather in Zaragoza is 
warm and dry, with more hours of sunlight a day 
and thus increased exposure to UV radiation that 
may reduce the transmissibility of the virus, al-
though the evidence on the subject is insufficient 
to confirm it.

Our sample was comprised of patients that were 
close contacts of individuals with COVID-19 in the 
caseload of the Delicias Sur primary care centre. 
The neighbourhood of Delicias in Zaragoza is the 
most populated and dense neighbourhood in  
the city, in addition to having the largest immi-
grant population. The mean household income in 
Delicias is €27 000 a year, and the mean personal 
income €10 280 a year, both below the mean in 
the city of Zaragoza.7

Another potential limitation is the use of the HIC 
as an indicator of household income, as this pa-
rameter is only indicative and not an accurate 
measure of annual household income, and the 
ranges comprehended in each category are very 
broad, especially when it comes to HIC 004, which 
spans from €18 000 to €100 000 a year. In our sam-
ple, 80% of patients came from households with 
incomes of less than €18 000.

The risk of contagion following exposure to an in-
dividual with COVID-19 was greater in patients 
with a household income of less than €18 000 
compared to greater incomes. This difference may 
be due to a greater difficulty to isolate within the 
home, as patients in lower-income brackets are 
more likely to reside in homes that are smaller, 
have fewer rooms, have more household members 
or shared by more than one family.

CONCLUSION

The paediatric patients that had a positive SARS-
CoV-2 PCR test in our sample remained asympto-
matic in 63.28% of the cases. In the subset of 
symptomatic patients, all patients had mild symp-
toms, most frequently fever, followed by cough 
and headache in preadolescent patients.

The patients included in the study, children that 
had been in close contact with a known case of 
COVID-19, were at higher risk of acquiring the in-
fection if the close contact was an adult as op-
posed to a child. We also found a higher risk of 
transmission in patients with household incomes 
of less than €18 000 compared to patients with 
household incomes greater than €18 000. Children 
in our sample had a 1.5-fold risk of acquiring the 
infection if exposed to an infected adult compared 
to an infected child and a 1.5-fold risk of acquiring 
the infection if the household income was less 
than €18 000, and these two risks were independ-
ent from one another.
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ABBREVIATIONS

HIC: health insurance card • PCR: polymerase chain reaction. 
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