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Abstract

Objectives: The SARS-CoV-2 virus continues wreaking
worldwide havoc on health and between March and
August 2020, the first outbreak of COVID-19 hit Chile. The
pregnant population is especially vulnerable to infection.
Studies have been published that associate socioeconomic
status, overcrowding, and poverty with a higher preva-
lence of SARS-CoV-2 infection. There are few studies about
the development of this pandemic in Latin American
countries so far. This study seeks to show the prevalence
and sociodemographic and perinatal characteristics in
pregnant women at the time of delivery, comparing both
groups with positive and negative COVID-19 PCR results.
Methods: A prospective, cross-sectional study of pregnant
women who delivered at the San Juan de Dios Hospital in
Santiago between April 15, 2020 and June 15, 2020. Analysis
of epidemiological, sociodemographic, obstetric, perinatal

and sociodemographic data of patients with positive and
negative COVID-19 PCR results.
Results: There were 701 patients included in the study. The
prevalence of those with a positive COVID-19 PCR was 9.7%
and 67.7% being asymptomatic. Pre-term delivery was
significantly higher in the group of positive patients (23.5%)
vs. negative patients (8.7%), which was not the same rate as
with cesarean sections (C-sections). A 13.2% of patients
required management of the pathology in the Critical Care
Unit (CCU) and there were no cases of maternal or fetal
deaths. We found no significant difference between both
groups when analyzing socioeconomic variables, though
we noted a trend of greater overcrowding among the group
of patients with infection.
Conclusions: The majority of pregnant patients with
SARS-CoV-2 infection are asymptomatic. COVID-19 in-
creases the rate of premature births, but this rate is not
same with C-sections. Sociodemographic conditions and
overcrowding do not show a higher infection rate in a
homogeneous population in relation to the economic,
social and demographic level.
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Introduction

The COVID-19 disease is caused by the SARS-CoV-2 virus,
belonging to the Coronaviridae family, being initially re-
ported inWuhan, China, in December 2019 [1]. It is capable
of causing an infection with a wide clinical spectrum,
ranging from asymptomatic presentation up to severe
acute respiratory syndrome, which can even lead to death
[2]. SARS-CoV-2 is highly contagious, which is why the
World Health Organization (WHO) has declared a state of
pandemic, leading to confinement actions worldwide to
control its spread.

The pregnant population is an especially vulnerable
group to SARS-CoV-2 infection. Specific demographic fac-
tors have been identified that increase the risk of suffering
a more severe evolution and requiring a CCU (Critical Care
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Unit)/ICU (Intensive CareUnit). These factors include those
between 35 and 44 years old and being hispanic [3, 4].

In the local reality, since the first case reported in
Chile in March 2020, dissemination curves, similar to
what occurs in other countries have been observed [5].
The incidence rate per 100,000 inhabitants increased
exponentially from the beginning of May to June, with
outstanding differences between the different neighbor-
hoods of the Metropolitan Region. A New York study
showed a higher level of transmission of SARS-VOC 2 in
pregnant women who lived in sectors of lower socioeco-
nomic income, in crowded conditions and with a greater
number of people per household [3]. In Chile, 2020, a
maximum of active cases was observed during the month
of June, reaching 6,290 daily cases [5]. We are currently
experiencing the most critical period of the pandemic,
with more than 8,000 daily cases and approximately 100
daily deaths [6].

The Chilean health system is made up of a mixed care
system made up of the public insurance called the
National Health Fund (FONASA) and a private one, called
Isapre. FONASA is divided into sections according to the
contributor’s gross income, and segments of free care in
the public system (A and B) and others (C and D) differ-
entiated according to income [7]. Santiago has 5,250,565
inhabitants and the highest population density in the
country. According to the survey of data from the 2017
census, 80% of women belong to the public health sys-
tem. The total population of women in the western area
assigned to the hospital and registered in the FONASA
system is 5,565,148 [8].

The San Juan de Dios Hospital (HSJD) is a public hos-
pital of Santiago attending to 3,500 annual births. Since
April 2020, due to the COVID-19 pandemic, Since April
2020, due to the COVID-19 pandemic, and by hospital rule,
COVID-19 PCR tests were performed using nasopharyngeal
or oropharyngeal swabs on all patients who were admitted
for delivery – something unprecedented for the public
system at that time.

The following study seeks to inform on the prevalence
of SARS-CoV-2 infection in pregnant patients at the time of
delivery and also makes a comparison between infected
and seronegative patients admitted to the HSJD maternity,
including demographic, epidemiological, socioeconomic,
clinical, and maternal and perinatal outcomes.

Materials and methods

A prospective cross-sectional study carried out in a public hospital in
the south-west area of Santiago, Chile.

The population of study consisted of women that gave birth
(cesarean or vaginal), at the San Juan de Dios Hospital during the
period of April 16 through July 15, 2020. This target group included
patients who received a COVID-19 PCR test during delivery hospitali-
zation. Pregnant women who had a delivery of less than 24 weeks
gestation, fetuses who died in utero and patients who refused to sign
the informed consent were excluded (Figure 1).

Epidemiological, demographic, social data, medical history,
gynecology-obstetrics, habits and information about the delivery pro-
cesswere collected. ThepregnantwomenwhopresentedwithCOVID-19
were managed according to the current hospital protocol, including
isolation and medical care according to clinical requirements in a crit-
ical patient ward or unit, depending on the severity of the clinical pic-
ture. In this group of patients, the symptoms, the types of treatments
received, the weight and Apgar of the newborn, and the need for
admission to the intensive care unit were tabulated.

The analysis of the socioeconomic conditions was carried out in
conjunction with the team of the Observatory of Cities of the Catholic
University of Chile, obtaining data at the level of the 2017 census zone
according to the neighborhood of residence of the patients [9]. The
Territorial Socio-Material Index (ISMT in Spanish) is a variable that
integrates 2017 census data on educational levels, overcrowding,
housing materiality, cohabitation of extended family members,
generating a proxy for socioeconomic income [10]. Values range from
0 to 1, with 1 being themaximum score (householdwith the best socio-
material conditions). The socioeconomic group classification (GSE)
used is constructed from the ISMT, dividing the population into six
sections (AB – C1 – C2 – C3 – D – E) based on percentiles of the
distribution of households in Greater Santiago, according to the As-
sociation of Market and Public Opinion Researchers (AIM) for the year
2017 [11]. Group AB corresponds to households with a percentile from
0 to 3.1; C1 corresponds to 3.2–20.9 percentiles; C2 percentiles 21–35.6;

Figure 1: Study population.
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C3 percentiles 35.7–63.1; D percentiles 63.2–92.8 and E with percen-
tiles 98.3–100. The segregation index (entropy) indicates the hetero-
geneity of the socioeconomic groups in a neighborhood, grouped in
three: High (AB + C1), Medium (C2 + C3) and Low (D + E) [11]. Values
range from 0 to 1, with 0 being the minimum of diversity or entropy
(maximum segregation) and 1 being the maximum of entropy
(or minimum neighborhood segregation with a perfect mix of house-
holds from the different GSEs) [12, 13].

Statistical analysis

Descriptive data were presented as the mean (±SD) for continuous
variables with normal distribution and as the median with inter-
quartile range for data with non-normal distribution. The categorical
variables were presented as quantities (percentages).

Two independent sampleswereanalyzed via aStudent’s t-test. The
χ2 test was performed to compare the count data (The Yates correction
for continuity test of proportions) and a two-tailed value of p=0.05 was
considered statistically significant. All statistical analyses were per-
formed with RStudio Team (2016). RStudio: Integrated development for
R. RStudio, Inc., Boston, MA URL http://www.rstudio.com/.

Ethical considerations

This is an anonymous study in which the confidentiality of the data
was ensured through encryption through a personalized alpha-
numeric password key. All patients participating in the study signed
an informed consent, ensuring their approval of the use of their data.
Underage patients, and the legal guardian of the hospitalization,
were asked to sign the informed consent. The patients received
standard clinical management according to their health status and
relevant clinical condition at the time of care. All patients were
informed of the results of their examinations. The studywas approved
by the ethics committee of the hospital and adheres to the Declaration
of Helsinki [14].

Results

The study consisted of 701 patients, all of whom received a
COVID-19 PCR test upon admission to the hospital. Of the

total included patients, 90.3% (633) had a negative
COVID-19 PCR result and 9.7% (68) a positive result. Of the
seropositive patients, 67.6% (46) were asymptomatic and
32.4% (22) symptomatic (Figure 2).

Of the total patient population, the average age
was 28, with no differences between the two groups.
Regarding nationality, 78.3% (54) of the patients were
Chilean. Haitians made up the main foreign nationality
for both positive and negative COVID-19 PCR patients,
7% (44) and 10.3% (7) respectively. The study found
8.5–8.8% of the women were overweight (BMI>25) and
61.1–66.2% were obese (BMI>30), with no significant dif-
ferences between patients with negative and positive
COVID-19 PCR. There were 1.1% (8) patients, who were
active smokers and 36.8% (255) quit smoking at the
beginning of their pregnancy in the non Covid group;
10.2% had chronic pathologies and 27.1% obstetric
pathologies (Table 1).

Figure 2: Patients according to PCR results
and symptoms.

Table : Epidemiological variables of patients with negative and
positive PCR results.

Negative
COVID- PCR

Positive
COVID- PCR

p-
Value

n= n=

Age, years  (–)  (–) NS
Chilean nationality  (.%)  (.%) NS
BMI . (–.) . (.–.)
–.  (.%)  (.%) NS
–.  (.%)  (.%) NS
≥  (.%)  (.%) NS

Tobacco smokers
Active  (.%)  (.%) NS
Quit at start of
pregnancy

 (.%)  (.%) NS

Chronic pathology  (.%)  (.%) NS
Obstetric pathology  (.%)  (.%) NS
Maternal death   –
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When analyzing the obstetric variables, a significant
difference is observed in relation to preterm births. We
found that 8.7% (55) of the patients with a negative
COVID-19 PCR had a preterm delivery, vs. 23.5% (16) of the
positive patients.

When subdividing between preterm labor greater and
less than 34 weeks, the significant difference between both
groups ismaintained. Of the total patients, 33.3% (239) had
a cesarean delivery, with no significant difference between
women with negative and positive COVID-19 PCRs. Three
(3) C-sections were for maternal decompensation due to
COVID-19. Vaginal delivery occurred in 66.7% of negative
patients and in 58.8% of positive patients. The weight of
the newborn was also not significant between the groups
(Table 2).

When analyzing the same obstetric variables of the
patients with a positive COVID-19 PCR, comparing the
group of asymptomatic patients with the symptomatic
ones, no significant differences were observed in the
different variables (Table 3).

We found 13.2% of patients with a positive COVID-19
PCR result required admission to the ICU (Table 4). Two (2)
of these patients had twins and 77.8% (7) were obese. The
percentage of preterm deliveries increased significantly in
patients who required the ICU (from 13.6% to 88.9%). The
cesarean section rate also had a significant increase,
mainly due to emergency C-sections (33.9% in patients
without an ICU requirement vs. 88.9% in those who did
need it).

Evaluating the socioeconomic variables, 20patientswere
excluded due to lack of data regarding their home residence.
There were 613 patients included who had a negative
COVID-19 PCR and 69 with a positive result (Table 5). There
was no significant difference when analyzing the socioeco-
nomic variables of patients with a positive or negative
COVID-19 PCR result, highlighting that more than half of the
population belongs to the socioeconomic group D and to
FONASA A and B. Regarding overcrowding, there is no sig-
nificant difference between the two groups either, but there is
evidence of increased medium and critical overcrowding in
patients with a positive COVID-19 PCR result.

Discussion

Pregnant women are especially susceptible to respiratory
pathogens and severe pneumonia, due to physiological
changes in the immune and cardiorespiratory systems.

Table : Obstetric variables of patients with negative and positive
COVID- PCR.

Negative
COVID- PCR

Positive
COVID- PCR

p-
Value

n= n=

Premature births  (.%)  (.%) .
–< weeks  (.%)  (.%) .
< weeks  (.%)  (.%) .

Cesarean  (.%)  (.%) .
Elective  (.%)  (.%) .
Urgency  (.%)  (.%) .
Due to COVID- –  (.%) –

Weights of new-
borns, g

,
(,–,)

,
(–,)

.

Fetal death   –

Table : Obstetric variables of patients with positive PCR results
according to the presence or absence of symptoms.

Asymptomatic
patients

Symptomatic
patients

p-
Value

n= (%) n= (%)

Premature births  (.%)  (.%) NS
–< weeks  (.%)  (.%) NS
< weeks  (.%)  (.%) NS

Cesarean  (.%)  (.%) NS
Elective  (.%)  (.%) NS
Urgency  (.%)  (.%) NS
Due to COVID-  (.%)  (.%) NS

Weights of new-
borns, g

, (–,) ,
(,–,)

NS

Table : Epidemiological an obstetric variables of patients with
positive COVID- PCR as required by the Critical Care Unit (CCU).

Patients without CCU
requirement

Patient with CCU
requirement

p-
Value

n= n=

Age, years  (–)  (–) NS
Chilean
nationality

 (.%)  (.%) NS

BMI≥  (.%)  (.%) NS
Chronic
pathology

 (.%)  (.%) NS

Obstetric
pathology

 (.%)  (.%) NS

Premature
births

 (.%)  (.%) <.

–
< weeks

 (.%)  (.%) NS

< weeks  (.%)  (.%) <.
Cesarean  (.%)  (.%) <.
Elective  (.%)  (.%) –
Urgency  (.%)  (.%) NS
Due to
COVID-

 (.%)  (.%) –
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Elevation of the diaphragm, increased oxygen consump-
tion, and edema of the respiratory mucosa increase the risk
of hypoxia [2]. The 1918 influenza pandemic resulted in a
mortality rate of 2.6% in the general population, as opposed
to the rate in pregnant women, which was 37% [15]. Like-
wise, in 2009, during theH1N1 influenza pandemic, a higher
hospital admission rate was registered in pregnant women
than in the general population [16].

The prevalence of 9.71% of positive COVID-19 CRP in
women at the time of delivery is similar to international
publications [17, 18] and depends on the time of the
pandemic in which the study is carried out. Publications
have reported up to 87.9% of asymptomatic COVID-19 CRP
patients [3]. The rate in our study was lower, at 67%. This
figure is quite accurate since swabs were performed in all
patients, reaffirming the importance of incorporating uni-
versal maternal screening as a strategy to reduce the risk of
in-hospital infection.

Obesity is among the risk factors for suffering from
COVID-19 and having severe disease [19, 20]. In our pop-
ulation there is no significant difference in relation to the
body mass index between patients with negative and pos-
itive COVID-19 PCR, but it does stand out that 61.6% of the
total population is obese, unlike the population described
in the Dávila Clinic, in whose work only 13% of the patients
have a BMI greater than or equal to 30(20). Other risk fac-
tors described are ethnicity and age. Knight et al., pub-
lished that African-American and/or Hispanic patients and

young patients suffered a higher prevalence of the disease
[19]. We found no significant difference in relation to age,
nationality or concomitant pathologies.

Multiple publications have shown that suffering from
COVID-19 significantly increases preterm birth and the rate
of C-sections [19, 21–23]. In our study population, preterm
delivery was significantly higher in patients with positive
COVID-19 PCR, but the rate for C-sections was not. At the
beginning of the pandemic, Chen et al., published a 100%
cesarean section rate in COVID-19 [24, 25] patients. The
experience of managing COVID-19 in Europe and Asia
showed that vaginal deliveries were possible in this group
of patients [4, 26]. In our population, patients who had a
more severe presentation of the pathology had a higher
rate of C-sections and premature delivery than patients
with asymptomatic presentation, in the context ofmaternal
decompensation due to COVID-19. In addition, the admis-
sion rate to the ICU was 13.2%, higher than in the multi-
center study of 7.1% (21), and at the San José hospital [27],
similar to that of the Dávila clinic [20], which found only
14%. This may in part be due to different criteria and/or
availability for ICU admission and to different prevalence
of risk factors in the population, such as obesity.

There have been few published studies that relate
poverty to the prevalence of SARS-CoV-2 [3, 28, 29]. In Chile,
Telias et al., according to the analysis of the SARS-CoV-2
infection rate by sector and municipality of Santiago, pub-
lished a positive and significant correlation between multi-
dimensional poverty and overcrowding with the rate of
infection and deaths from this cause [30]. The data analysis
of our population did not show a significant association
between the prevalence of a positive COVID-19 PCR and
socioeconomic status or overcrowding. The analysis of the
socioeconomic variables was carried out according to the
neighborhood to which the pregnant patient belongs and
does not necessarily correspond to her particular reality.
Additionally, the population treated at the San Juan de Dios
Hospital is homogeneous, so the socioeconomic indices are
similar between neighborhoods. The overcrowding analysis
obtained from the personal survey conducted at the time of
admission showsus that themajority ofpatients livewithout
overcrowding, but a trend towards greater overcrowding
can be seen in patients with a positive COVID-19 PCR. In
addition, it is important to highlight the high number of
peoplewho liveper dwelling considering the socioeconomic
group and the socio-material territorial index of these
dwellings. It is noteworthy that 79.1% of the patients in our
study have a monthly income of less than $326,500 (400
dollars permonth), and therefore belong to theFONASAAor
B segment.

Table : Socioeconomic and overcrowding variables of patients
with negative and positive COVID- PCR

Negative
COVID- PCR

Positive
COVID- PCR

p-
Value

n= n=

FONASAA andB segment  (.%)  (.%) NS
Predominant socioeco-
nomic group

Group D Group D NS
 (.%)  (.%)

Territorial Socio-Material
Index

. (.–.) . (.–.) NS

Segregation Index . (.–.) . (.–.) NS
Overcrowding Index . (.–) . (.–) NS
Without overcrowding
(<.)

 (.%)  (.%) NS

Medium overcrowding
(. a .)

 (.%)  (.%) NS

Critical overcrowding
(≥)

 (.%)  (.%) NS

Number of persons per
dwelling

. (–) . (–) NS

≥ persons per dwelling  (.%)  (.%) NS

FONASA, National Health Fund.
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Conclusions

The information obtained through this study is relevant
because there are few studies that integrate this pathol-
ogy with data about the socioeconomic conditions in
patients. In this way, objective information is available
on a particularly vulnerable population given its socio-
economic characteristics and the prevalence of risk fac-
tors, especially obesity and overcrowding. It is necessary
to integrate different knowledge from different special-
ists to better identify the factors that influence the spread
of this pathology. Also it is important to extend this
research in neighborhoods with a higher socioeconomic
stratum to compare the impact of the risk factors that are
important. Only that way it will be possible to develop
policies that better address and prevent the spread of
SARS-CoV-2.
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