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Background: The objective of the studywas to identify clinical and demographic factors predictive of hospitaliza-
tion in primary healthcare patients diagnosed with suspected COVID-19 at the beginning of the pandemic.
Methods: A retrospective cohort study designwas used. Patients attended in Casanova primary healthcare centre
(CAP) (Barcelona, Spain) for symptoms compatible with possible or confirmed SARS-CoV-2 infection between
February 24 and May 30, 2020, were included. Data was collected through the electronic medical record and
by telephone interview.
Results: 518 patients were included, of whom 283 (54.6%) were female. The median age was 50.2 years and
19.3%were aged ≥65 years: 79%were followed on an outpatient basiswhile the restwere hospitalized. Predictive
factors for hospital admission were male sex, older age, a history of ischemic heart disease and the presence of
dyspnoea, haemoptysis, nausea and vomiting, with a sensitivity of 48% and a specificity of 95.4%. Odynophagia
and nasal congestion were predictors of a good prognosis. Mortality was 2.3% and 25% of deaths did not occur
in hospital.
Conclusions: Nearly 80% of primary healthcare patients received only outpatient care. Male sex, older age, a his-
tory of ischemic heart disease and symptoms like dyspnoea, haemoptysis, nausea and vomiting could lead to a
greater risk of an unfavorable evolution during COVID-19. Patients with at least one of the above factors,
which correlate with a higher hospital admission rate, should receive a closer follow-up to early detect when
they can benefit from a hospital evaluation based on their clinical evolution.
© 2023 The Authors. Published by Elsevier Ltd. This is an open access article under the license CC BY-NC-ND (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Factores predictivos de hospitalización en una cohorte de pacientes de Atención
Primaria con sospecha de COVID-19

r e s u m e n

Introducción: El objetivo del estudio fue identificar factores clínicos y demográficos predictivos de
hospitalización en pacientes de atención primaria con diagnóstico de sospecha de COVID-19 al inicio de la
pandemia.
Métodos: Cohorte retrospectiva, con pacientes atendidos en el centro de atención primaria (CAP) de Casanova
(Barcelona, España) por síntomas compatibles con infección por SARS-CoV-2, entre 24 de febrero y 30 de
mayo de 2020. Los datos se recogieron de la historia clínica electrónica y mediante entrevista telefónica.
Resultados: Se incluyeron 518 pacientes. 283 (54.6%) fueron mujeres. La edad media fue 50.2 años. Un 19.3%
tenían 65 años o más. El 79% se siguieron de forma ambulatoria y el resto ingresaron en el hospital. Los factores
predictivos de ingreso fueron sexo masculino, edad, antecedentes de cardiopatía isquémica y la presencia de
disnea, hemoptisis, náuseas o vómitos, con una sensibilidad del 48% y una especificidad del 95.4%. Odinofagia y
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congestión nasal fueron factores predictores de buen pronóstico. La mortalidad fue del 2.3%. El 25% de los
pacientes que fallecieron no lo hicieron en el ámbito hospitalario.
Conclusiones: Casi el 80% de los pacientes atendidos en Atención Primaria recibieron únicamente atención
ambulatoria. Sexo masculino, edad avanzada, antecedente de cardiopatía isquémica y síntomas como disnea,
hemoptisis, náuseas y vómitos, podrían conllevar un mayor riesgo de evolución desfavorable. Los pacientes
con al menos uno de los factores anteriores, deben recibir un seguimiento más estrecho para detectar
precozmente cuándo pueden beneficiarse de una evaluación hospitalaria en función de su evolución clínica.
© 2023 The Authors. Publicado por Elsevier España, S.L.U. Este es un artículo Open Access bajo la licencia CC BY-NC-

ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Thefirst case of COVID-19 (CoronavirusDisease 2019)was reported by
the Chinese authorities in December 20191 and has spread at breakneck
speed, with 103,597,957 cases reported in 192 countries at the time of
writing.2 SARS-CoV-2, which causes the disease, is the seventh known co-
ronavirus that infects human cells. The most common symptoms, accord-
ing to a systematic review and meta-analysis,3 are fever (88.7%), cough
(57.6%) and dyspnoea (45.6%), although studies show a range of inci-
dence, and some report fatigue is also a common symptom4,5,6.However,
as the infection has spread and research has grown, numerous clinical
presentations have been associated, ranging from mild conditions
(conjunctivitis,7 anosmia,8 skin manifestations9–12) to severe presenta-
tions (septic shock, pulmonary thromboembolism, acute respiratory dis-
tress syndrome, acute renal failure and myocardial involvement).13,14

Studies suggest that clinical deterioration, when it occurs, happens
around the eighth day of disease,4 and is associatedwith a poor evolution
and requires a thorough initial follow-up in all patients.

Clinical and epidemiological health strategies carried out since the
onset of the pandemic differ substantially between countries. In Spain,
primary healthcare had to adapt care to the circumstances imposed by
the pandemic,15 starting from an initial scenario marked by the lack of
diagnostic methods available to primary healthcare and by the prob-
lems of physicians' access to patients by prioritizing telephone care to
the detriment of face-to-face visits. Studies16–22 have shown that analy-
sis of the sociodemographic and clinical characteristics of patients with
a presentation compatible with COVID-19 provides useful information
for decision-making, making it essential to develop models predictive
of an unfavorable evolution23–26 based on the differences between pa-
tients requiring hospitalization and those treated in primary healthcare.

This studywas carried out in thefirstwave of the pandemic in order to
combine information to identify primary healthcare patients with a clini-
cal suspicion of COVID-19 who require referral for hospital assessment.

The objective of this study was to identify clinical and demographic
factors predictive of hospitalization, comparing a cohort of patients
treated by our primary healthcare centre diagnosed with suspected or
confirmed COVID-19 who required hospital admission and those who
did not.

Methods

Study design

A retrospective studywasmade of patients treated by CAP Casanova
for possible or confirmed COVID-19 disease between 24 February 2020
and 30 May 2020. The suspected diagnóstico was made when patients
presented symptoms of acute respiratory infection, such as fever,
cough or dyspnoea, or other atypical symptoms including odynophagia,
anosmia, ageusia, myalgia, diarrhea, chest pain or headache, among
others, according to the case definition criteria determined by the Public
Health Agency of Catalonia as of March 15, 2020.27 A confirmed
diagnóstico was defined as positive PCR for SARS-CoV-2, detection of
positive antibodies using enzyme-linked immunosorbent assay
(ELISA) or both, at any time during the study period.

Inclusion criteria

All Casanova basic health area patients aged ≥15 years with a con-
firmed diagnóstico of SARS-CoV-2 infection and all patients with
suspected COVID-19 were included, so that outpatients with mild–
moderate symptoms were also represented. Patient identification was
based on official diagnostic codes of suspected or confirmed infection
according to the International Classification of Diseases, 10th revision
(ICD-10).28

Exclusion criteria

There were no exclusion criteria. All patients who met the inclusion
criteria were included, in order to obtain as representative a sample as
possible.

Data collection and measurement of variables

Patients were recruited in June 2020. Data was initially collected
through the medical record, which includes primary healthcare visits,
emergency visits, hospital discharge records, and complementary
tests. Subsequently, during July 2020, each patient meeting the inclu-
sion criteria was phoned to obtain oral informed consent to participate
in the study, and the data not recorded were completed.

The baseline and sociodemographic variables collected were age,
sex, place of birth, body mass index, smoking, alcohol use and other
drugs, and adjustedmorbidity groups (AMG)29 scale, a clinical grouping
method based on comorbidities and clinical risk to stratify patients from
1 to 4, where 1 is a low clinical risk and 4 a high risk. This method estab-
lishes the clinical risk of each patient based on the typology of their dis-
ease (acute, chronic or oncological). In the case of chronic disease, it
identifies whether there is multimorbidity. The morbidity groups
generated are: healthy population, pregnancy or childbirth, acute pa-
thology, chronic disease in one system, chronic disease in two or three
systems, chronic disease in ≥4 or more systems, and neoplasia. Each
morbidity group is then divided into 5 levels of complexity based on
the care needs of the users.

Other variables included were occupation (essential workers/non-
essential workers during the study period); family support (cohabiting
relatives/no cohabiting relatives/no relatives); and social support (for-
mal support/no formal support). All diagnoses of chronic conditions
and pharmacological treatments recorded in the medical record were
collected, as were all signs and symptoms related to SARS-CoV-2
infection.

Variables collected related to possible transmission pathways were
exposure to suspected or confirmed cases of COVID-19 (yes/no) and, if
yes, whether contact occurred in the family or at work.

Statistical analysis

In the descriptive analysis, categorical variables were described
using absolute and relative frequencies, expressed in percentages, and
quantitative variables asmeans and standard deviation (SD). A bivariate
analysis was carried out to study the relationship between hospital
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admission and sociodemographic, comorbidity and clinical variables.
The chi-square test was used for categorical variables and the Student's
t-test for quantitative variables with a normal distribution.

A logistic regression model was constructed to predict hospital ad-
mission. Sociodemographic characteristics, symptoms, medical history,
and chronic drug treatments associated with hospitalization in the bi-
variate analysis (with a p b 0.05) were included as possible explanatory
variables in the model. The best model was selected using the stepwise
methodwith the Akaike information criterion. The statistical results ob-
tained were expressed by calculating the odds ratio (OR) and the 95%
confidence intervals (95%CI). The database was randomly split into
two equally sized sets: training and testing. The first set was used to cre-
ate the model and the second set to validate it. To study the predictive
capacity of the model on the test dataset, indicators such as reliability,
sensitivity, specificity, positive predictive value, and negative predictive
value were calculated. A p value b0.05 was considered statistically sig-
nificant. The R statistical package was used for the analysis.

Results

We included 518 patients: a diagnóstico was confirmed by PCR or
serology in 215 (41.5%)while 303 (58.5%)were classified as clinical sus-
picion of COVID-19without diagnostic confirmation.Most patientswith
clinical suspicionwere followed on an outpatient basiswhereas the per-
centage of hospitalized patients was high in those with a confirmed
diagnóstico (Fig. 1).

The characteristics of the population are displayed in Table 1. Pa-
tients who required hospital admission were most often male, aged
65–80 years, and obese or overweight, with an AMG of 4, who did not
work face-to-face during the study period. No differences were found
in terms of country of origin, smoking, alcohol use or drug use
(Table 1). Twelve (2.3%) patients died, including three outpatients and
8 hospitalized patients.

Hospitalization was significantly more frequent in patients with
fever, chills, general discomfort, haemoptysis, dizziness, dyspnoea,
chest pain and vomiting or nausea (Table 2). However, fewer patients
with odynophagia and nasal congestion were hospitalized compared
with those without. Hospitalization was non-significantly higher in
patients with coughing and diarrhea than in those without.

With respect to comorbidities, hospitalization was significantly
higher in patients with COPD, diabetes, hypertension, ischemic heart

disease, cerebrovascular disease, chronic kidney disease and obesity,
among others (Table 3).

The bivariate analysis between hospitalization and medication
showed a higher probability of hospitalization in patients receiving
any type of treatment compared with those who were not (Table 4).

27% of patients consulted primary healthcare services on the day of
symptom onset, 43.3% consulted between the second and fifth days
and 29.7% later.

In the logistic regression model, the independent predictive vari-
ables for hospitalization were male sex, age, a history of ischemic
heart disease and the presence of dyspnoea, haemoptysis and nausea
or vomiting. The coefficients obtained in the predictive model and the
OR and 95% CI are shown in Table 5.

The reliability of the predictive model was 86.4%. The negative pre-
dictive value was 88.7%, and the positive predictive value was 71%.
The sensitivity of the model was 48% and the specificity was 95.4%.

Discussion

In our cohort of primary healthcare patients with a presentation
compatible with COVID-19, the risk factors for hospitalization were
male sex, older age, a history of ischemic heart disease and dyspnoea,
haemoptysis, nausea or vomiting. During the study period, no COVID-
19 diagnostic tools were available in primary healthcare. Due to this,
at first the diagnóstico was only confirmed in patients hospitalized at
some point during the infection and in essential healthcare workers.
Subsequently, thanks to increased accessibility to diagnostic techniques
and the development of serologies for the detection of antibodies to
SARS-CoV-2, the diagnóstico could be confirmed in more patients. This
study aimed to evaluate the ability of primary healthcare to diagnose
and manage these patients.

Regarding comorbidities, several studies23,30–35 have found cardio-
vascular risk factors such as diabetes, hypertension, obesity or cardio-
vascular disease as the most common comorbidities found in patients
diagnosedwithCOVID-19, aswell as renal disease or chronic pulmonary
disease. Similarly, our study found that diabetes, high blood pressure,
COPD, ischemic heart disease and cerebrovascular disease were added
risk factors for COVID-19 hospitalization, as were obesity and chronic
kidney disease.

With respect to chronic medication, the bivariate analysis showed
that patients receiving ACE inhibitors, ARA II or oral antidiabetics were

Fig. 1. Hospitalization in clinical suspicion and confirmed diagnosis patients.
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more frequently hospitalized than those who were not, although the
differences disappeared in the multivariate analysis. This suggests
that these drugs are not a risk factor in themselves but are associated
with diseases such as high blood pressure, ischemic heart disease
and diabetes for which they are used. Our study, like others,36–38

helps refute the statements made at the beginning of the pandemic
that patients receiving ACE inhibitors had a risk of an adverse evolu-
tion due to themechanism of action of the drug and the pathogenesis
of the virus.39,40

With respect to chronic corticosteroid treatment, paradoxically, pa-
tients who were receiving them, and who had severe comorbidities
that could result in an unfavorable evolution, were not significantly
more often hospitalized than those whowere not. This may be because,
contrary to what was initially thought, patients with active SARS-CoV-2
infection may benefit from corticosteroid therapy by potentially miti-
gating the inflammatory cascade developed by patients with severe dis-
ease, as suggested in some studies.41–44

With regard to the clinical manifestations of Covid-19, different
studies3–6,30,45 have suggested dyspnoea, cough or fever as the most
prevalent symptoms, as well as myalgia or fatigue, among others. In
our study, fever, chills, general discomfort, haemoptysis, and dyspnoea
resulted in an increased risk of hospitalization compared with patients
without these symptoms. However, we also identified nausea and
vomiting as risk factors for hospitalization, unlike other studies which
did not.3,4,46 On the other hand, and contrary to what is suggested in
reports,3–6,30,45 cough was not a risk factor for hospitalization, while
nasal congestion and odynophagia seemed to have a slight protective
effect against hospitalization.

The mortality rate was 2.3%, including 7.7% of hospitalized patients
and 0.7% of outpatients. The outpatients who died were at high clinical
risk due to age and comorbidities. This highlights the value of primary
healthcare in the adequacy of therapeutic measures and in ensuring
the comfort and home care of patients who require it.

The logistic regressionmodel had a sensitivity of 48%, and a specific-
ity of 95.4%. This suggests that this tool helps identify patients who
should be referred for hospital care. However, somepatientswith a neg-
ative test also might benefit from hospital care. In this group, the deci-
sion on referral should be based on the clinical criteria of the
attending family physician. The formula would gain validity if used in
another cohort of primary healthcare patients to predict the probability
of hospitalization.

This study analyzed a sample of patients attended in primary care,
presenting a wide range of clinical manifestations of COVID-19, and
not only severe cases, unlike most published studies, which describe
hospitalized patients. Also, because it was conducted in the first wave
of the pandemic it provides a description of the care provided by
Spanish family doctors with very limited access to diagnostic tests for
COVID-19. Furthermore, themodel developedmakes it possible to iden-
tify some risk factors that are worth taking into account to guide clinical
decisions in the care of patients with COVID-19.We conducted a review
inwhichwe talkedwith every patient included and did not rely only on
the medical record.

However, the study has some limitations. As it is a retrospective co-
hort based on electronic medical records, there is a recording bias,
which we tried to minimize by conducting a telephone interview with
all patients during the month after patient recruitment was concluded.

Table 1

Patient characteristics in total population and according to evolution (primary healthcare follow up or hospitalization).

Total Population Evolution

Variables n = 518 Primary care follow-up (n = 413) Hospitalization (n = 104) p valuea

Age in years - Mean ± SD 50.2 ± 16.8 46.9 ± 15.5 63 ± 15.6 b0.001*
Age in years - n (%) b0.001*
15–30 68 (13.1) 65 (15.7) 3 (2.9)
31–49 207 (40) 184 (44.6) 23 (22.1)
50–64 143 (27.6) 119 (28.8) 24 (23.1)
65–80 69 (13.3) 30 (7.3) 38 (36.5)
N80 31 (6) 15 (3.6) 16 (15.4)

Sex - n (%) 0.013*
Male 235 (45.4) 176 (42.6) 59 (56.7)
Female 283 (54.6) 237 (57.4) 45 (43.3)
BMI - Mean ± SD 25.7 ± 5.2 25.2 ± 5 27.8 ± 5.2 b0.001*

BMI - n (%) b0.001*
b18.5 17/418 (4.1) 14/327 (4.3) 3/90 (3.3)
18.5–24.9 175/418 (41.9) 155/327 (47.4) 20/90 (22.2)
25–29.9 149/418 (35.6) 110/327 (33.6) 38/90 (42.2)
30–34.9 49/418 (11.7) 28/327 (8.6) 21/90 (23.3)
35–39.9 17/418 (4.1) 12/327 (3.7) 5/90 (5.6)
N = 40 11/418 (2.6) 8/327 (2.4) 3/90 (3.3)

Smoking - n (%) 0.074
Ex-smoker 101/462 (21.9) 72/364 (19.8) 29/97 (29.9)
Smoker 71/462 (15.4) 60/364 (16.5) 11/97 (11.3)
Nonsmoker 290/462 (62.8) 232/364 (63.7) 57/97 (58.8)

Alcohol consumption - n (%) 0.970
Low risk consumption 313/461 (67.9) 244/360 (67.8) 69/100 (69.0)
High risk consumption 9/461 (2) 7/360 (1.9) 2/100 (2.0)
No consumption 139/461 (30.2) 109/360 (30.3) 29/100 (29.0)
Drug abuse - n (%) 7/394 (1.8) 7/313 (2.2) 0/80 (0.0) 0.381

Adjusted morbidity groups (AMG)26 b0.001*
1 186 (35.9) 170 (41.2) 16 (15.4)
2 179 (34.6) 146 (35.5) 33 (31.7)
3 108 (20.8) 74 (17.9) 33 (31.7)
4 45 (8.7) 23 (5.6) 22 (21.2)

Occupation - n (%) 0.002*
No exposure 314/484 (64.9) 236/382 (61.8) 77/98 (78.6)
Healthcare worker or essential 170/484 (35.1) 149/382 (38.2) 21/98 (21.4)
Death - n (%) 12 (2.3) 3 (0.7) 8 (7.7) b0.001*

a p value obtained from t-test in quantitative variables and chi-square test in categorical variables.
⁎ p value b0.05.
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Despite this limited period there may also have been minimal memory
bias. In addition, the sample is of limited size as it is restricted to patients
in a single health centre as we prioritized immediacy in conducting the
study given the pandemic situation. In addition, it should be taken into
account that due to the exceptional situation, many patients with
admission criteria remained at home instead. Also, the evolution of
the severity in some cases could be influenced by external factors such

as the lack of access to hospital resources due to the collapse of the
health system, as well as the difficulty in maintaining the isolation or
overcrowding of patients in residences.

In the first pandemic wave, 20% of patients treated for COVID-19
in primary healthcare required hospital admission, most during the
first seven days after symptom onset. As determined by the logistic
regression model, male sex, older age, a history of ischemic heart

Table 3

Hospitalization in patients presenting or not various medical conditions.

Medical condition Hospitalization in patients presenting
the medical condition - n/N (%)

Hospitalization in patients not presenting
the medical condition - n/N (%)

p valuea

Any condition 80/316 (25.3) 24/201 (11.9) b0.001*
COPD 9/14 (64.3) 95/503 (18.9) b0.001*
Diabetes mellitus 20/48 (41.7) 84/469 (17.9) b0.001*
Hypertension 45/99 (45.5) 59/418 (14.1) b0.001*
Ischemic heart disease 13/20 (65.0) 91/497 (18.3) b0.001*
Cerebrovascular disease 8/13 (61.5) 96/504 (19.0) 0.001*
Viral hepatitis 3/8 (37.5) 101/509 (19.8) 0.429
Cancer 16/44 (36.4) 88/473 (18.6) 0.009*
Chronic kidney disease 10/19 (52.6) 94/498 (18.9) 0.001*
Chronic pulmonary embolism 2/4 (50.0) 102/513 (19.9) 0.384
Obesity 32/92 (34.8) 72/425 (16.9) b0.001*
Chronic liver disease 5/9 (55.6) 99/508 (19.5) 0.024*
Asthma 4/33 (12.1) 100/484 (20.7) 0.337
Atrial fibrillation 5/8 (62.5) 99/509 (19.4) 0.010*
Autoimmune disease 4/18 (22.2) 100/499 (20) 1.000
HIV 1/11 (9.1) 103/506 (20.4) 0.588
Other sexually transmitted infections 0/3 (0.0) 104/514 (20.2) 0.881
Pregnancy 1/9 (11.1) 103/508 (20.3) 0.795
Vitamin D deficiency 4/23 (17.4) 100/494 (20.2) 0.946
Psychiatric disorder 1/13 (7.7) 103/504 (20.4) 0.435
Depression or Anxiety 11/38 (28.9) 93/479 (19.4) 0.230
Other 17/41 (41.5) 87/476 (18.3) 0.001*

a p value obtained from chi-square test.
⁎ p value b0.05.

Table 2

Hospitalized patients among patients presenting and not presenting several symptoms.

Symptoms Hospitalization in patients presenting
the symptom n/N (%)

Hospitalization in patients not
presenting the symptom n/N (%)

p valuea

Fever 92/387 (23.8) 10/124 (8.1) b0.001*
Chills 30/120 (25.0) 56/355 (15.8) 0.033*
Cough 79/366 (21.6) 20/142 (14.1) 0.073
Headache 39/247 (15.8) 48/236 (20.3) 0.237
Fatigue 67/326 (20.6) 27/171 (15.8) 0.243
General discomfort 82/350 (23.4) 16/150 (10.7) 0.002*
Sore throat 16/152 (10.5) 73/336 (21.7) 0.005*
Muscle and joint pain 55/260 (21.2) 36/229 (15.7) 0.154
Expectoration 22/108 (20.4) 68/378 (18) 0.674
Nasal congestion 13/114 (11.4) 75/370 (20.3) 0.045*
Hemoptysis 6/14 (42.9) 85/475 (17.9) 0.044*
Conjunctivitis 6/30 (20.0) 84/456 (18.4) 1.000
Dizziness 19/68 (27.9) 67/412 (16.3) 0.031*
Dyspnea 77/195 (39.5) 21/306 (6.9) b0.001*
Chest pain 28/108 (25.9) 60/380 (15.8) 0.023*
Anosmia/Dysgeusia 32/182 (17.6) 54/301 (17.9) 1.000
Diarrhea 43/182 (23.6) 50/307 (16.3) 0.060
Sickness/Vomiting 24/81 (29.6) 64/402 (15.9) 0.006*
Petechiae 3/9 (33.3) 84/473 (17.8) 0.444
Urticaria 5/21 (23.8) 84/463 (18.1) 0.713
Acrocyanosis 2/3 (66.7) 87/481(18.1) 0.156
Other skin lesions 13/29 (44.8) 75/453 (16.6) b0.001*
Paresthesia/Hemiparesis 4/17 (23.5) 85/468 (18.2) 0.808
Pharyngitis 1/8 (12.5) 81/214 (37.9) 0.278
Tonsilitis 0/2 (0) 82/220 (37.3) 0.725
Tachycardia 14/25 (56) 68/197 (34.5) 0.061
Tachypnea 25/29 (86.2) 57/193 (29.5) b0.001*
Anormal respiratory auscultation 66/97 (68.0) 16/125 (12.8) b0.001*

a p value obtained from chi-square test.
⁎ p value b0.05.
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disease, and dyspnoea, haemoptysis, nausea or vomiting may be fac-
tors for a higher risk of an unfavorable evolution during COVID-19,
and these patients should be evaluated carefully. Patients with at
least one of the above factors, which correlate with a higher hospital
admission rate, should receive a closer follow-up in order to early de-
tect when they may benefit from a hospital evaluation based on their
clinical evolution.
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