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a  b  s  t  r  a  c  t

Objective:  Estimate  IgG  antibody  prevalence  against  SARS-CoV-2  in healthcare  personnel  (HCP)  of  a
healthcare  department  (HD).
Method:  Prevalence  study.  The  presence  of  IgG antibodies  against  SARS-CoV-2  was  determined  in  HCP  of
the HD. Enzyme  linked  immunosorbent  assays  (ELISA)  tests  were  used.  Field  work  took  place  from  April
24,  2020  to  May  8, 2020.  The  age,  sex,  occupation  (physician,  nurse,  etc.)  and  the work  area  (Primary
Care,  Emergency  Room,  etc.)  were  gathered.  The  IgG  antibody  prevalence  was  then  calculated  with  its
95%  confidence  interval  (95%  CI).  To study  the  association  between  HCP  characteristics  and  the presence
IgG  the  Chi  Square  test  was  used,  and  to study  the magnitude  of  association,  the  Odds  Ratio  (95%  CI) was
calculated.
Results:  Of  the 4813  HCP  in  the  HD,  4179  (87,1%)  participated.  Of these,  73,3%  (3065)  were  women
and  26,7%  (1114)  men.  The  global  prevalence  of IgG antibodies  against  SARS-CoV-2  was  6,6%  (95%  CI:
5,8–7,3).  There  were  statistically  significant  differences  depending  on the  occupation,  from  8,7%  (95%  CI:
6,9-10,6)  on  medics  down  to  3,2%  (95%  CI:  1,0-8,0)  on personnel  not  associated  with  health  care.  The
other  characteristics  did  not  associate  significantly  to  antibody  presence  against  SARS-CoV-2.

Conclusion:  The  SARS-CoV-2  infection  frequency  in  HCP  is  similar  to the  estimated  in the  general  pop-
ulation  for  big  cities  in  Spain.  This  highlights  the effectiveness  of  the  infection  control  and  prevention
programme  in  this  healthcare  department  targeted  at healthcare  personnel.

©  2020  Sociedad  Española  de  Enfermedades  Infecciosas  y Microbiología  Clínica.  Published  by  Elsevier
Espa?a,  S.L.U.  All rights  reserved.
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Estudio  de  sero-epidemiología  de  la  infección  por  SARS-CoV-2  en  profesionales
sanitarios  de  un  departamento  sanitario

r  e  s  u  m  e  n

Objetivo:  Estimar  la prevalencia  de  anticuerpos  IgG  frente  a SARS-CoV-2  en  profesionales  sanitarios  (PS)
de  un  departamento  sanitario  (DS).
Métodos:  Estudio  de  prevalencia.  Se determinó  la presencia  de  anticuerpos  IgG  frente  a SARS-CoV-2  en
los  PS del  DS.  La  determinación  se  realizó  mediante  la  técnica  de  ELISA.  El  trabajo  de  campo  se  realizó  del
24  de  abril  de  2020  al  8 de  mayo  de  2020.  Se  recogieron  edad,  sexo,  estamento  (facultativo,  enfermería,
etc.)  y  área  de  trabajo  (atención  primaria,  urgencias,  etc.).  Se calculó  la prevalencia  de  anticuerpos  IgG
frente  a SARS-CoV-2  con su  intervalo  de confianza  al 95%  (IC 95%).  Para estudiar  la  asociación  entre  las
características  de  los  PS y la  presencia  de  IgG  se utilizó  la  prueba  de  la  ji cuadrado  y  para  cuantificar  la
magnitud  de  asociación  se  calculó  la  odds  ratio (IC 95%).
Resultados:  De  los  4.813 PS del  DS  participaron  4.179  (87,1%).  De  estos,  el  73,3%  (3.065)  eran  mujeres  y  el
26,7% (1.114)  hombres.  La prevalencia  global  de  presencia  de  anticuerpos  IgG  frente  a SARS-CoV-2  fue  del
6,6%  (IC  95%:  5,8–7,3).  Hubo  diferencias  estadísticamente  significativas  según  estamento,  oscilando  del
8,7%  (IC 95%:  6,9–10,6)  en  facultativos  al  3,2% (IC 95%:  1,0–8,0)  en  otro  personal  no  sanitario.  El resto  de
características  no  se asociaron  de forma  significativa  a la  presencia  de  anticuerpos  frente  a SARS-CoV-2.
Conclusión:  La  frecuencia  de  infección  por  SARS-CoV-2  en  PS  es similar  a la  estimada  para  la  población
general  en  grandes  ciudades  en  España,  lo  que  orienta  sobre  la  efectividad  del programa  de  prevención  y
control  de  infecciones  dirigido  a los  profesionales  sanitarios  en  este  DS.

©  2020  Sociedad  Española  de  Enfermedades  Infecciosas  y  Microbiología  Clínica.  Publicado  por  Elsevier
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Introduction

In December 2019 in Wuhan (Hubei, China), a novel coron-
avirus emerged that caused a cluster of pneumonia cases.1 It quickly
spread through different countries and, on 11 March 2020, the
World Health Organization declared the disease caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), called
COVID-19, a pandemic.2

Although it is possible for anyone to contract COVID-19, health-
care professionals (HPs) are more vulnerable as they are more
exposed.3 Members of this group face the same risks of exposure
to potentially contagious individuals as the general population:
social interactions and contact with the people with whom they
live. However, they also face additional risks: 1) the risk deriving
from providing healthcare to patients (symptomatic or asymp-
tomatic), and 2) the risk deriving from going about their workday at
a healthcare centre, which, being a closed institution, may  act as an
amplifier of transmissibility of infectious diseases that are spread
through contact, droplets or the air (Fig. 1).

For this reason, ever since the first cases of COVID-19 were
detected in China, its impact on HPs has been studied. Some
studies have estimated that 9–16% of HPs have been affected.4–8

Most reported data are derived from microbiological diagnosis
using real-time polymerase chain reaction (PCR) testing on respira-
tory samples from symptomatic individuals. Real-time PCR detects
viral RNA before symptoms begin and for a variable period of
time depending on disease severity.9,10 This technique yields false
negative results when performed once the disease has already pro-
gressed, since it is known that negative PCR results increase as
seropositivity rates increase.11 Serology techniques can be used
for retrospective diagnosis of cases and identification of asymp-
tomatic cases. They detect specific anti–SARS-CoV-2 antibodies and
have demonstrated a growing sensitivity over the course of the
infection, exceeding 90% in the second week following the onset of
symptoms.11

Measuring the impact on HPs is the first step towards ascertain-
ing whether HPs have been infected with the same frequency as
the rest of the population, and therefore determining whether the

infection prevention and control (IPC) programmes implemented
at healthcare centres have been effective. These are based on
the virus’s mechanism of transmission,12 i.e. respiratory droplets
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p
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hen one is within a metre of an individual with symptomatic
OVID-19.13 Asymptomatic persons are also known to be capable
f transmitting the virus.14 Suitable IPC programmes, together with
roper compliance with established recommendations, should ren-
er the risks of exposure faced by HPs equal to those faced by the
eneral population.

Following the publication of the preliminary report of the
opulation-based seroepidemiology study for estimating the
revalence of SARS-CoV-2 infection in Spain,15 it is important to
etermine the impact on HPs by means of serology so that com-
arisons may  be made. The objective of the study is to estimate the
revalence of anti-SARS-CoV-2 IgG antibodies in HPs in a health
epartment.

ethods

This was  a cross-sectional observational study in a health
epartment (HD) with a tertiary hospital and 12 primary care cen-
res. It was  conducted in the context of a seroprevalence study
ponsored by the Health System of the corresponding Spanish
utonomous community. The study population consisted of HPs
ffiliated with the HD and included both patient care providers
physicians, nurses, orderlies, etc.) and support staff (maintenance,
ooking, administration, etc.). The number of HPs contractually
inked to the HD during the COVID-19 epidemic (as of 19 April 2020)

as 4813.
HPs were recruited through an information document dis-

ributed through established communication channels (depart-
ent heads, teaching, intranet, etc.) to all HPs in the HD, through

n internal note on 21 April 2020 that described the characteristics
f the study, and when and where testing was  to be done.

Those who  wished to participate had a blood sample taken by
enipuncture in the unit or at the health centre with which they
ere affiliated, under the coordination of the department head or

orresponding coordinator. As an alternative, a walk-in support
nit with a capacity for more than 4000 appointments was cre-
ted at the hospital. Samples were collected from 24 April 2020

o 8 May  2020 on an extended schedule from 8.30 a.m. to 9.30
.m., excluding holidays. Informed consent for storing surplus sam-
les at the biobank of the healthcare research institute of the HD
ISABIAL) was requested on a supplementary basis. At the time of
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Figure 1. Diseases transmitted by droplets: types of population, r

the blood draw, the following data were collected for each HP: age,
sex, occupation and work area. The groups established for work
area (primary care, hospital emergency room, critical care unit, etc.)
and occupation (physician, nurse, nursing assistant [NA], porter,
technician, administrative staff, other healthcare worker [physi-
cal therapist, psychologist or social worker] or non-healthcare staff
[maintenance staff, warehouse staff, etc.]) were those established
according to the protocol of the autonomous community.

To measure antibodies, a screening process was initially per-
formed using two ELISA techniques (VIRCELL, Granada, Spain) that
detected the presence of specific anti-SARS-CoV-2 antibodies; the
first detected IgG and the second detected IgM and IgA. If the first
test yielded a negative result, then subsequent confirmation was
not done. If positive results for IgM and IgA were obtained or the
presence of IgG was detected with uncertainty, then a process
of confirmation by chemiluminescence was performed using the
COVID-19 VIRCLIA® test, which detected the presence of the IgM
and IgA isotopes jointly, and the IgG isotope. In all cases, the pro-
tocols established by the manufacturer were followed. An immune
response was considered to be present when at least one diagnos-
tic test confirmed the presence of anti-SARS-CoV-2 IgG. Those who
tested positive for IgM/IgA and negative for IgG had a microbio-
logical confirmation test done by polymerase chain reaction (PCR)
for SARS-CoV-2 on a sample of nasopharyngeal aspirate to rule out
infection at that time. The antibody determination was  repeated
using the same serology techniques two to three weeks after the
first determination to ascertain whether there was IgG seroconver-
sion.

Data was collected retrospectively from medical records. The
ethical principles established in the Declaration of Helsinki were
respected. The data were anonymised and their use was  governed
by the provisions of current legislation on personal data protection.
The study was authorised by the Independent Ethics Committee
for research involving medicinal products of the Departamento de
Salud Alicante-Hospital General [Alicante Department of Health-
General Hospital] with reference number PI2020-50.

The characteristics of the participating HPs were described
according to sex, and absolute and relative frequencies were used
for each category of variable. The prevalence of the presence of
anti-SARS-CoV-2 IgG antibodies was calculated with its 95% con-
fidence interval for all HPs and for each category of variable. The
chi-squared test was used to study the association between the

presence of antibodies and each variable. The odds ratio (OR) and
its 95% confidence interval (95% CI) were calculated to study the S

3
b
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nd impact of infection prevention and control strategies on risks.

agnitude of association. The level of statistical significance used
as  p < 0.05.

esults

Of the 4813 HPs contractually linked to the Health Department
n the study period, 87.1% (4179) participated in the study. Of these,
3.3% (3065) were women  and 26.7% (1114) were men; 23.3% (947)
ere physicians, 28.4% (1186) were nursing staff, 15.6% (651) were
As and 16.1% (672) were administrative staff. Table 1 shows the

est of the characteristics of the HPs enrolled, taken together and
ccording to the distribution by sex.

The overall prevalence of the presence of anti-SARS-CoV-2 IgG
ntibodies was 6.6% (95% CI: 5.8–7.3). The prevalence by age group
as  found to range from 5.2% (95% CI: 3.5–7.0) in the 60–64 age

roup to 10.8% (95% CI: 2.5–19.1) in the 65+ age group. The preva-
ence in the group of physicians was 8.7% (95% CI: 6.9–10.6) and

as  the only characteristic that was  associated with the presence of
nti-SARS-CoV-2 IgG antibodies, with an OR = 2.9 (95% CI: 1.0–8.0).
one of the other characteristics studied, nor the age group, sex
r area of care, was significantly associated with the presence of
nti-SARS-CoV-2 IgG antibodies (Table 2).

iscussion

Now that results for the seroepidemiology of SARS-CoV-2 infec-
ion in the Spanish population have been published,15 the true
mpact on HPs in particular must be determined, as HPs constitute

 population group at higher risk of exposure.3 This means that the
esults presented in this study take on special importance.

This study found that the prevalence of anti-SARS-CoV-2 IgG
ntibodies in HPs in the HD was  6.6% (95% CI: 5.8–7.3). It should
e noted that all HPs who  tested positive for IgM/IgA and neg-
tive for IgG underwent a PCR test that yielded negative results.
t was  verified that they remained asymptomatic, and the second
etermination of antibodies yielded negative results for IgM/IgA
nd IgG. Hence, they were interpreted as false positives in the first
etermination. This can happen in seroepidemiology studies con-
ucted in low-prevalence settings, as indicated by Valdivia et al.16

n their study on the profile of IgM+/IgG– antibodies in asymp-
omatic healthcare workers at a hospital in Valencia.
Previously, with data analysed on 12 April 2020, a prevalence of
ARS-CoV-2 infection diagnosed by PCR in HPs in the same HD of
.9% (95% CI: 3.4–4.6) had been estimated.17 The difference found
etween the two  studies is not incongruent. The lower prevalence
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Table  1
General characteristics of the participants in the seroepidemiology study of (IgG+) SARS-CoV-2 infection conducted in healthcare professionals in the Departamento de Salud
Alicante-Hospital General.

Total Male Female

n % n % n %

Total 4179 – – – – –
Sex

Male  1114 26.7 – – – –
Female 3065 73.3 – – – –

Age  (years)
≤24 72 1.7 13 1.2 59 1.9
25−29  383 9.2 101 9.1 282 9.2
30−34 375 9.0 88 7.9 287 9.4
35−39 408 9.8 120 10.8 288 9.4
40−44  487 11.7 139 12.5 348 11.4
45−49  503 12.0 117 10.5 386 12.6
50−54  553 13.2 136 12.2 417 13.6
55−59  645 15.4 171 15.4 474 15.5
60−64  688 16.5 186 16.7 502 16.4
≥65  65 1.6 43 3.9 22 0.7

Occupation
Physician 947 23.3 426 38.2 548 17.9
Nurse  1186 28.4 212 19.0 974 31.8
NA  651 15.6 56 5.0 595 19.4
Orderly 286 6.8 156 14.0 130 4.2
Technician 127 3.0 25 2.2 102 3.3
Administrative staff 672 16.1 139 12.5 533 17.4
Other healthcare staff 158 3.8 31 2.8 127 4.1
Other non-healthcare staff 125 3.0 125 6.2 56 1.8

Area  of care
Primary care 757 18.1 218 19.6 539 17.6
Hospital emergency department 318 7.6 90 8.1 228 7.4
Critical care unit 259 6.2 75 6.7 184 6.0
Medical specialisations 545 13.0 114 10.2 431 14.1
Surgical specialisations 846 20.2 229 20.6 617 20.1
Other 1454 34.8 388 34.8 1066 34.8

Table 2
Results of the seroepidemiology study of (IgG+) SARS-CoV-2 infection conducted in healthcare professionals in the Departamento de Salud Alicante-Hospital General.

Prevalence of IgG antibodies OR (95% CI) p

n % (95% CI)

Total (n = 4179) 274 6.6% (5.8−7.3) – –
Sex

Male  (n = 1114) 77 6.9% (5.4−8.4) 1.1 (0.8−1.4) 0.576
Female (n = 3065) 197 6.4% (5.5−7.3) 1

Age  (years)
≤24 (n = 72) 5 6.9% (2.3−15.5) 1
25−29  (n = 383) 36 9.4% (6.3−12.5) 1.4 (0.5−3.7) 0.506
30−34  (n = 375) 29 7.7% (4.9−10.6) 1.1 (0.4−3.0) 0.817
35−39  (n = 408) 26 6.4% (3.9−8.9) 0.9 (0.3−2.5) 0.856
40−44  (n = 487) 36 7.4% (5.0−9.8) 1.1 (0.4−2.8) 0.892
45−49  (n = 503) 29 5.8% (3.6−7.9) 0.8 (0.3−2.2) 0.692
50−54  (n = 553) 34 6.2% (4.1−8.2) 0.9 (0.3−2.3) 0.793
55−59  (n = 645) 36 5.6% (3.7−7.4) 0.8 (0.3−2.1) 0.637
60−64  (n = 688) 36 5.2% (3.5−7.0) 0.7 (0.3−2.0) 0.542
≥65  (n = 65) 7 10.8% (2.5−19.1) 1.6 (0.5−5.4) 0.432

Occupation
Physician (n = 974) 85 8.7% (6.9−10.6) 2.9 (1.0−8.0) 0.041
Nurse  (n = 1186) 78 6.6% (5.1−8.0) 2.1 (0.8−5.9) 0.147
NA  (n = 651) 33 5.1% (3.3−6.8) 1.6 (0.6−4.6) 0.373
Orderly (n = 286) 13 4.5% (2.0−7.1) 1.4 (0.5−4.5) 0.531
Technician (n = 127) 8 6.3% (1.7−10.9) 2.0 (0.6−6.9) 0.257
Administrative staff (n = 672) 43 6.4% (4.5−8.3) 2.1 (0.7−5.9) 0.172
Other  healthcare staff (n = 158) 10 6.3% (2.2−10.4) 2.0 (0.6−6.7) 0.237
Other  non-healthcare staff (n = 125) 4 3.2% (1.0−8.0) 1

Area  of care
Primary care (n = 757) 42 5.5% (3.9−7.2) 1
Hospital emergency department (n = 318) 23 7.2% (4.2−10.2) 1.3 (0.8−2.3) 0.292
Critical care unit (n = 259) 17 6.6% (3.4−9.8) 1.2 (0.7−2.1) 0.547
Medical specialisations (n = 545) 45 8.3% (5.9−10.7) 1.5 (1.0−2.3) 0.055
Surgical specialisations (n = 846) 63 7.4% (5.6−9.3) 1.4 (0.9−2.1) 0.126
Other  (n = 1454) 84 5.8% (4.5−7.0) 1.0 (0.7−1.5) 0.826
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calculated in the prior study may  have been due to the following
considerations: 1) only HPs studied as part of a study of contacts
from a confirmed case of COVID-19 and HPs who asked to be evalu-
ated as they presented symptoms were enrolled; 2) asymptomatic
cases were not counted because they did not have diagnostic testing
done; and 3) the analysis of the results of the prior study occurred
earlier in time, and so it may  be that this study counted new cases
that had not been counted previously. Moreover, it should be noted
that on the date on which this study was finalised, 166 symptomatic
workers had been diagnosed with COVID-19 by PCR. Of these, 12.0%
(20) did not participate in this seroprevalence study. Had they par-
ticipated, and had their serology testing yielded positive results for
IgG in all cases, the prevalence of anti-SARS-CoV-2 antibodies in
HPs in the department would have risen from 6.6% to 7.0%.

According to preliminary data on 3 June 2020 from the sec-
ond round of the National Seroepidemiology Study of SARS-CoV-2
infection in Spain, conducted from 18 May  2020 to 1 June 2020
with 63,564 participants, the estimated national prevalence of anti-
SARS-CoV-2 IgG antibodies was 5.2% (95% CI: 4.9–5.5), and the
estimated prevalence in the province of the HD in particular was
3.3% (95% CI: 2.4–4.7).15 Notably, there was marked geographic
variability; the proportion of positive results was higher in major
cities (>100,000 inhabitants), with a prevalence of 6.8% (95% CI:
6.2–7.4). According to official figures, the population on 1 January
2019 in the city of the HD was 334,887 inhabitants.18 Hence, the
estimated prevalence of anti-SARS-CoV-2 IgG antibodies in the HPs
in the HD would not have been higher than that of the popula-
tion of major cities. This comparison is limited by the fact that the
HP sample lacked participants under 20 and over 70 years of age.
To date, data corresponding to HPs in other HDs in the immediate
surroundings that could be used for comparison are unknown. On
a national level, another leading hospital in Barcelona found that
9.3% of HPs had developed anti-SARS-CoV-2 antibodies, although
in this case positive results for IgG and also IgM and IgA were
considered.19 In León (Spain), in primary care and nursing home
settings, a true prevalence of SARS-CoV-2 infection of 4.9–11.0%
was found, considering positive results for IgG or IgM by means of
a rapid differentiation test (RDT), using a whole blood sample from
a finger stick.20

As regards age distribution, this study found no statistically
significant differences in the prevalence of anti-SARS-CoV-2 anti-
bodies among the different age groups. Moreover, comparison of
the prevalence of antibodies in the different age subgroups in this
study to that in the same age subgroups in the National Seroepi-
demiology Study of SARS-CoV-2 infection in Spain15 reveals that
the prevalence is similar among those 45–64 years of age. How-
ever, differences were seen in other age groups: in HPs in the HD
under 44 years of age, the prevalence of antibodies was higher than
that estimated in the general population, where prevalences from
3.9% (in the 30–34 age group) to 4.9% (in the 25–29 age group)
were obtained. It is also striking that the group of physicians was
the one that presented a higher prevalence of antibodies, with a fre-
quency of 8.7%. This occupation is not, a priori, the one that is most
exposed to procedures associated with a higher risk of SARS-CoV-
2 transmission, which are those that generate aerosols: aspiration
of secretions, administration of nebulised treatment, non-invasive
ventilation with positive pressure, etc.3 This would suggest that
perhaps there are settings in which exposure occurs other than
patient care per se, such as working in a closed institution or hav-
ing to interact with other HPs in the course of their professional
activities (Fig. 1).

The figures for impact on HPs invite reflection on how IPC pro-

grammes can contribute to reducing the risk of transmission at
healthcare centres. As a result of the rapid spread of the COVID-
19 pandemic, the WHO  urged governments to make controlling
the disease an utmost priority21 with social distancing measures in
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rder to minimise contact between people. Such measures in Spain
ere strict; several levels of distancing were implemented simulta-
eously with the declaration of a state of alarm on 14 March 202022

nd a lockdown was introduced, with people ordered to remain
t home, workplaces and educational centres were closed, and so
n. These radical measures with targeted compliance had a direct
mpact on social interactions (Fig. 1) and, therefore, on slowing the
pread of the virus.23

However, the above measures had no bearing on specific
dditional risks faced by HPs resulting from interactions occur-
ing in a closed institution and in caring for patients. Therefore,
PC programmes specifically aimed at infections associated with
ealthcare at healthcare centres should be a priority for protecting
he health of HPs and patients. In the case of this HD, considering
hat the disease is transmitted by droplets and taking interna-
ional recommendations into account,3,24 the following strategies
ere established before the start of the epidemic: 1) respiratory
ygiene measures aimed at patients with respiratory symptoms,

ncluding the recommendation to use a surgical mask (provided by
he centre); and 2) application of expanded droplet, contact and
ye protection precautions for the care of patients who present
ymptoms consistent with COVID-19, which require using per-
onal protective equipment (gown, gloves, surgical or FFP2/FFP3
ask and face shield or protective goggles).12 These two  strategies
ith measurable compliance directly contribute to the decrease in

he risk of exposure to patients with symptoms but do not protect
gainst exposure to asymptomatic patients or other HPs who  could
otentially be infected. With the goal of protecting HPs against
hese risks, on 19 March 2020, a decision was  made to establish the
ollowing measure: 3) the recommendation that healthcare staff
se a surgical mask as long as they are less than one metre from a
atient or other individual (in the care of asymptomatic patients,

n all other workplace activities, in their shared home environment
nd in their social lives).

It is worth noting that the effectiveness of these measures
epends directly on compliance with them. It was possible to deter-
ine by means of (informal) observation that compliance with

he use of a surgical mask by HPs in the course of the work-
ay during patient care exceeded 90%. This measure would have

 high impact as it would protect HPs caring for asymptomatic
atients. Such patients represent a risk for HPs, who may not clini-
ally suspect COVID-19 and therefore they may  not adopt suitable
rotective measures. However, compliance in domestic and social
ettings and in occupational settings outside of patient care were
nknown. Hence, the impact on these risks may have varied widely.
his measure was subsequently evaluated at the centre and it was
oncluded that it had been effective. The cumulative incidence of
OVID-19 in HPs dropped from 22.1 per 1000 workers in the pre-
xposure period to 8.0 per 1000 workers in the exposure period.25

ata from other studies have also supported using a mask when
nteracting with other members of an individual’s household,26

hich is essential if attempting to reduce risks across all settings.
ower compliance with this recommendation in those belonging to
ounger age groups, who tend to engage in more social interactions,
ould explain why there was a higher prevalence of anti-SARS-CoV-

 IgG in said age groups, though it is true that this hypothesis could
ot be tested.

Notable among the limitations of this study is a possible
election bias stemming from non-participation by 12.9% of HPs.
owever, this might be disregarded because the absence of sta-

istically significant differences in the distribution by sex, age and
ccupation between participants and non-participants was veri-

ed. In addition, no information was  collected on the presence of
ymptoms, possible contact with suspected or confirmed cases of
OVID-19, settings in which such contact took place, etc., which
ould have made it possible to establish the potential origin of
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risky contact moments that could have led to infection. Another
possible limitation is underdiagnosis deriving from false negative
results, although it is true that the sensitivity and specificity of the
techniques used exceed 90%, according to the manufacturers. In
addition, it should be noted that the diagnostic validity of the ELISA
technique (used in this study) is superior to immunofluorescence
techniques (which were the basis of the provisional data from the
national seroepidemiology study). Finally, there is no seroepidemi-
ology study in the general population in the area of the HD with the
same structure by sex and age as the HPs, and so the effectiveness
of IPC programmes against the additional risks to which HPs are
exposed could not be evaluated more precisely.

The impact of COVID-19 on HPs in the HD is equal to its impact
on the general population in major cities. This gives an idea of the
effectiveness of the IPC programme aimed at HPs in this HD. Equal-
isation of the risks to which HPs are exposed and the risks to which
the rest of the population is exposed largely depends on the recom-
mendations established in the IPC programmes implemented and
on the degree of compliance with them. Thus, there is an urgent
need to support research studies aimed at controlling the pandemic
through non-pharmacologic measures and, in particular, measures
focused on infection prevention and control in healthcare settings.
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