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Abstract

Background: The new evere acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is characterized by its high capacity 
to transmit. Health-care personnel is highly susceptible to becoming infected. This study aimed to determine the characteris-
tics and known risk factors for contagion and severe outcomes of SARS-CoV-2 disease in health-care personnel of a pedia-
tric coronavirus disease (COVID) center in Mexico City. Methods: In the last week of March 2020 (at the beginning of 
phase 2 of the Ministry of Health’s national campaign in Mexico), a study was conducted on healthcare workers of a pedia-
tric COVID hospital in Mexico City. Using a virtual interview, we evaluated comorbidities, mobility, areas and functions where 
they carry out the activities, protection measures, contact history, and vaccination. According to their activities, healthcare 
workers were classified into the following areas: medical, nursing, other health-care personnel (researchers, nutritionists, re-
habilitation, imaging, and laboratory), administrative, and other services. We compared the variables between the groups of 
healthcare workers with the X2 test. Results: We included 812 participants. The mean age was 41 ± 11 years, and 33% were 
overweight or obese, 18% were over 60 years old, and 19% had high blood pressure. Medical and nursing personnel pre-
sented a higher proportion in the use of standard protection measures. Conclusions: Among healthcare workers, there are 
risk conditions for the development of complications in case of SARS-CoV-2 infection. Most medical and nursing personnel 
use standard protective measures.
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Condiciones de riesgo en el personal de salud de un centro COVID pediátrico de la 
Ciudad de México

Resumen

Introducción: La pandemia por el nuevo coronavirus 2 del síndrome respiratorio agudo grave (SARS-CoV-2) se caracteriza 
por su alta capacidad de transmitirse, por lo que el personal de salud es muy susceptible de contagiarse. El objetivo de 
este estudio fue determinar las características y los factores de riesgo conocidos para el contagio y los desenlaces graves 
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Introduction

In 2020, a new strain of coronavirus called severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
reached pandemic proportions quickly. This pandemic 
subjugated all the nations, evidencing the ease with 
which respiratory viruses can distribute among humans 
and collapse healthcare systems.

In the first half of June, more than 8 million people 
were infected with SARS-CoV-2, and nearly 500,000 
lives have been lost due to severe complications1. 
Population density, hygiene, and exposure to infected 
persons have been identified as risk factors for conta-
gion2. In turn, advanced age, comorbidities such as 
systemic arterial hypertension (SAH), diabetes mellitus 
(MD), and obesity have been identified as poor prog-
nostic factors. To the present date, there is no proven 
cure in terms of efficacy and safety3.

In this context, each nation’s health-care systems 
have developed strategies that range from massive 
isolation to hospital facilities’ reconversion into corona-
virus disease (COVID) centers. As a result, COVID-19 
has become especially significant among healthcare 
personnel. The most critical factor for imminent risk of 
contagion is the direct and continuous exposure to 
patients with the confirmed disease4.

Furthermore, it has been evident that the distribution 
of personal protection equipment is difficult due to the 
increased demand and handling difficulties. Significantly, 
the pediatric population’s attention represents a greater 
risk of contagion because children manifest mild symp-
toms and, therefore, it is difficult to identify these 
patients5.

In Mexico, since the first case was confirmed in 
February 2020, strategies have been established for 
the reconversion of secondary and tertiary hospitals 

into COVID centers, and few single-specialty hospitals 
have maintained this status, especially those that serve 
the pediatric population. In this context, the Secretaría 
de Salud (Mexican Ministry of Health) implemented the 
strategic phase 3 due to the exponential increase in 
cases in which the population was massively sheltered 
at home, paralyzing most of the work activity6. As 
expected, the increased demand for healthcare was 
accompanied by an increased infection rate among 
healthcare workers. Thus, it is imperative to recognize 
healthcare workers’ general conditions in COVID cen-
ters, identify areas for improvement to avoid the paral-
ysis of care services due to contagion, and minimize 
the loss of human lives.

The present work describes a tertiary level pediatric 
hospital’s situation arranged as a COVID center 1 week 
before phase-3 activation. The objective was to deter-
mine the characteristics and known risk factors for 
SARS-CoV-2 infection and severe disease outcomes in 
health-care personnel of a pediatric COVID center in 
Mexico City.

Methods

The local institutional Research Ethics Committee 
approved the protocol. In this paper, we present the 
initial assessment of a cohort of healthcare workers 
from a National Institute of Health in Mexico City clas-
sified as a COVID center, which was integrated 1 week 
before the Ministry of Health initiated phase-3 of the 
national contingency for the COVID-19 pandemic. 
Healthcare workers from the Hospital Infantil de México 
Federico Gómez (HIMFG) were invited to participate 
voluntarily in the study through official communications 
from the authorities and electronic media, and directly 
by the Epidemiology Service. We collected the 

de la enfermedad por SARS-CoV-2 en personal de salud de un centro COVID pediátrico de la Ciudad de México. Método: La 
última semana de marzo de 2020 (al inicio de la fase 2 de la campaña nacional por coronavirus en México) se realizó un 
estudio en los trabajadores de la salud de un hospital COVID pediátrico de la Ciudad de México. Mediante una entrevista 
virtual se evaluaron comorbilidad, movilidad, área y funciones donde se desempeñan las actividades laborales, medidas de 
protección, antecedentes de contactos y vacunación. Los participantes fueron clasificados en las siguientes áreas: personal 
médico, enfermería, otro personal de salud (investigadores, nutriólogos, rehabilitación, imagenología, laboratorio), administra-
tivo y otros servicios. Se realizaron comparaciones de las variables con prueba de X2 entre los grupos de trabajadores de 
la salud. Resultados: Se incluyeron 812 participantes. El 33% presentó sobrepeso u obesidad, el 18% eran mayores de 60 
años y el 19% tenía hipertensión arterial. El personal médico y de enfermería mostró una mayor proporción de uso de me-
didas de protección estándar. Conclusiones: Existen condiciones de riesgo para el desarrollo de complicaciones en los 
trabajadores de la salud en caso de contagio con SARS-CoV-2. La mayoría del personal médico y de enfermería utiliza las 
medidas de protección estándar.
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information from the following personnel: medical staff, 
nursing staff, other health-care personnel (including 
researchers, chemists, and radiologic technologists), 
administrative staff (office work), and service providers 
(cleaning, security, or maintenance). Each person 
agreed to sign an informed consent form and complete 
an electronic questionnaire. Exclusion criteria included 
those who repeated the form with different answers or 
misidentified themselves, those on work leave, stays, 
or disability for other reasons at the recruitment time.

The electronic questionnaire included a section for 
the worker’s identification, the service’s characteristics, 
and contact details for the follow-up in the original pro-
tocol’s subsequent phases.

Based on literature review, data on the following known 
risk factors were collected: age (> 60 years were consid-
ered at risk), obesity or overweight (body mass index 
[BMI] was calculated from the reported weight and height. 
Any result > 25 kg/m2 was classified as overweight and 
> 30 kg/m2 as obesity), SAH, DM, oncological history, 
chronic obstructive pulmonary disease (COPD), and 
asthma. Another section recorded vaccinations in the last 
year (influenza, pneumococcal, and tetanus).

Work activities were divided into the following cate-
gories: services provided in the COVID area (classifi-
cation, emergencies, respiratory triage, intensive care, 
neonatal therapy, and COVID hospitalization section), 
care in non-COVID areas (disease-free patient sec-
tions), telecommuting or home office, and if the worker 
declared to provide services to other hospitals.

Furthermore, we corroborated if the participants had 
already presented COVID-19 (confirmed by the poly-
merase chain reaction test), if they had been contacts 
of confirmed cases (patients, other health personnel, 
or relatives), or if they were excluded (by a confirmatory 
test). The epidemiology service of the hospital ratified 
this information.

Another section of the questionnaire collected infor-
mation about using personal protective measures at 
work during the last month: safe distance, hand washing, 
use of mask, gloves, or glasses. In addition, we asked 
about means of transportation used to get from home to 
the workplace (the hospital), including the following 
options: car, carpooling, cab (including those requested 
by application), walking, or any public transportation 
(subway, Metrobus, trolley, truck, and suburban).

Statistical analysis

Quantitative variables (weight, height, age, and BMI) 
were expressed as means and standard deviation, 

while qualitative variables as frequencies and 
percentages.

A comparative analysis between groups was carried 
out. We used the X2-test to analyze the differences. 
p-value < 0.05 was considered statistically significant.

In addition, a chordal plot was used to describe 
mobility, contacts, and protection measures against 
infection (chords represent the variables of interest 
and the threads describe the percentage by 
category).

We used the Google forms software to elaborate the 
questionnaires, the SPSS version 2.0 software for MAC 
of IBM® for the statistical analysis, and the Chordal plot 
software for the chordal plot.

Results

During the study, 830 questionnaires were answered. 
We excluded 18 questionnaires due to incomplete 
records (10), inconsistent identification data (5), and 
repeated questionnaires (3).

In 812 participants, the mean age was 41 ± 11 years: 
629 (77%) were female (Table  1). In 324 (40%), the 
educational level was a bachelor’s degree. Of the total, 
153 (19%) were medical staff, 411 (51%) were nurses, 
72 (9%) were other healthcare personnel, 140 (17%) 
were administrative staff, and 36 (4%) were security/
cleaning personnel.

Table 1. Demographic data of the participants

Variables n = 812

Frequency %

Sex
Male
Female

183
629

23
77

Age (years)*
BMI (kg/m2)*

41 ± 11
30 ± 5

Schooling
High school
Bachelor’s degree
Postgraduate
Master’s degree
Doctoral degree
Engineering

105
324
232
89
57
5

13
40
28
11
7
1

Personnel classification
Medical staff
Nursing staff
Other healthcare personnel
Administrative staff
Security/cleaning staff

153
411
72

140
36

19
51
9

17
4

*Mean ± standard deviation. BMI: body mass index.
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Regarding risk factors, 146 (18%) were > 60 years 
old, 158 (19%) reported SAH, 60 (7%) reported DM, 135 
(16%) were overweight, and 140 (17%) were obese.

According to the comparative analysis (Table 2), we 
identified a significant proportion of subjects belonging 
to the category of “other health-care personnel” > 60 
years of age (54%, p = 0.001), who represented a 
higher proportion of comorbidities such as SAH (26%), 
DM (13%), and obesity (47%).

Compared to the other categories, the medical staff 
reported a higher vaccination rate in the last year (75% 
pneumococcal, 97% influenza, and 46% tetanus). 
Furthermore, this group was the most exposed to 
COVID attention areas. Over half of the administrative 
staff (59%) who answered the questionnaire worked at 
home.

No differences were shown between the categories 
regarding the presentation of the disease and exposure 
to other contacts. Furthermore, 18% of the medical staff 
and 14% of the nursing staff worked in other hospital 
centers. 

In the chordal plot (Figure 1), it can be observed that 
safe distance and masks were mostly employed among 

physicians and nurses. Moreover, most contacts with 
infected persons were through exposure to other 
coworkers.

Regarding transportation, medical and nursing 
staff mainly used cars, while administrative staff and 
security service providers mainly used public 
transportation.

Discussion

The initial assessment of this early cohort of health-
care workers formed at the beginning of phase 2 of the 
contingency due to the SARS-CoV-2 pandemic in 
Mexico City demonstrated that prevailing risk factors 
could create a scenario where infected healthcare 
workers develop severe complications of the disease.

The Mexican National Health and Nutrition Survey 
(ENSANUT by its Spanish acronym)7 estimated a 
SAH prevalence of 25% in its last measurement, pre-
senting a higher frequency from the fifth decade of 
life. Consistent with this estimation, we observed a 
higher prevalence of comorbidities in the group clas-
sified as “other health-care personnel” where more 

Table 2. Comparison of personal and occupational risk factors for SARS-CoV-2 infection or its severe presentations

Variables Medical 
staff

Nursing 
staff

Other healthcare 
personnel

Administrative 
staff

Security/
cleaning staff

p-value

153 411 72 140 36

n % n % n % n % n %

Medical history
Age > 60 years
Systemic arterial hypertension
Diabetes mellitus
Overweight
Obesity
History of cancer
COPD/asthma

29
39
12
30
21
2

18

19
25
8

20
14
1

12

48
70
28
32
52
7

26

12
17
7
8

13
2
6

39
19
9
7

34
2
5

54
26
13
10
47
3
7

21
27
5

48
27
1
2

15
19
4

34
19
1
1

9
3
6

18
6
0
2

25
8

17
50
17
0
6

0.001
0.05
0.4

0.001
0.001

0.8
0.02

History of vaccination in the last year
Pneumococcal
Influenza
Tetanus

115
148
70

75
97
46

92
400
120

22
97
29

15
65
15

21
90
21

10
70
12

7
50
9

6
15
3

17
42
8

0.001
0.0001
0.0001

Risk activities*
Working in COVID areas
Care of patients in non-COVID areas
Home office
Working in other hospitals

130
23
0

28

85
15
0

18

200
211

0
56

49
51
0

14

2
20
30
6

3
28
42
8

0
0

82
0

NA
NA
59
NA

0
0
0
0

NA
NA
NA
NA

0.001
0.001
0.001
0.01

History of COVID-19
Positive cases
Contact with positive cases
Dismissed cases

7
8

15

5
5

10

15
6

20

4
1
5

2
6

10

3
8

14

1
3
6

1
2
4

2
4
2

6
11
6

0.6
0.7
0.4

COPD: chronic obstructive pulmonary disease; COVID-19: coronavirus disease 2019; SARS-CoV-2: severe acute respiratory coronavirus 2. *Categories with 0 (NA) were not 
included in the analysis.  Linear X2 test for p-values.
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than half were over 60 years old. However, 82% of 
the cases remained at home. In this regard, interna-
tional recommendations justify the avoidance of risk 
areas for healthcare workers with cardiovascular risk 
factors7. This recommendation is relevant because 
weight control, which is related to overweight, the 
main cardiovascular risk factor, is a variable that can 
be modified or controlled to decrease the individual 
risk8,9.

Medical and nursing staff are primarily exposed to 
direct contact with SARS-CoV-2 infected patients. These 
groups have high vaccination rates to prevent severe 
manifestations produced by microbial agents that cause 
pneumonia, representing a high percentage of patients 
hospitalized for respiratory infections10. These groups 
also demonstrated a greater frequency in using stan-
dard protection measures. Furthermore, the activities of 
both groups take place within the hospital. A study con-
ducted by Nguyen et al.11 showed that healthcare per-
sonnel who provide services to SARS-CoV-2 confirmed 
patients have 11 times more risk of infection (HR = 11.7) 
than those in non-COVID areas (HR = 2.05). 

Healthcare personnel’s education and organization 
are essential when administering the conditions of the 
hospital center. Internal movement between areas with 
and without risk of contagion and the performance of 
“essential” or “non-essential” tasks depends on sched-
ule planning and the use of protective measures.

In this work, we found that people with administrative 
positions or people who provide other services use the 
necessary protection measures (such as hand wash-
ing, safe distance, or masks) less frequently10.

Healthcare workers at this hospital attend exclusively 
to a pediatric age population. Mild symptomatic mani-
festations in children characterize the disease, thus 
having a lower need for hospitalization. This fact is of 
great importance because the hospitalization areas 
have a lower demand for ventilators (compared to 
COVID hospitals that attend adults). Furthermore, triage 
areas or emergency rooms that treat respiratory prob-
lems are likely to have most of the concentration of 
potentially infected children, which involves the neces-
sity of adequately assessing the degree of protection 
that should be present in these areas5.

Figure  1. A chordal plot of mobility, contacts, and protection measures against infection of healthcare workers by 
profession.
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On the contrary, the fact that children could be asymp-
tomatic carriers represents an important challenge in a 
hospital that exclusively provides medical care to this 
population. Consequently, protection measures could be 
loosened at first, especially by health-care personnel.

Moreover, hospitals cannot control other situations, 
such as commuting to work (mostly by personal vehi-
cle) and working in different hospitals besides the 
HIMFG. These situations can also expose healthcare 
workers to the disease and should be controlled through 
educational means.

The present study allowed identifying risk factors of 
personnel who provide health services and planning the 
location of these personnel in risk areas. The main lim-
itation is collecting data through a questionnaire, which 
is not free of recall bias and misclassification.

We found a high frequency of comorbidities, such as 
SAH (19%), overweight (16%), and obesity (17%) in 
healthcare workers at a COVID pediatric center, which 
pose a risk for this disease. Most medical and nursing 
staff used standard protection measures and had been 
previously vaccinated for seasonal influenza.
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