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RESUMEN

Las infecciones respiratorias agudas son alteraciones del tracto respiratorio superior o
inferior que pueden provocar una variedad de enfermedades, desde infecciones
asintométicas o leves hasta enfermedades graves y fatales, por ende, se requiere un
mecanismo para identificar las necesidades de cuidado para asi proporcionar un mejor
cuidado en los estadios clinicos que lo requieran. Objetivo Determinar la utilidad del
resultado NOC estado respiratorio como una herramienta pronostica en la identificacion
de la necesidad de cuidado en personas con infeccidn respiratoria aguda. Materiales y
métodos: Estudio de naturaleza cuantitativa, observacional y analitico de caracter
retrospectivo a partir del andlisis de historias clinicas desde urgencias hasta la finalizacion
de la estancia hospitalaria de paciente con infeccion respiratoria aguda. Resultados Se
observé que el NOC Estado respiratorio permite pronosticar el ingreso de pacientes a
UCI desde el servicio de urgencias desde un 49 a 70% segun R cuadrado de Cox y snell
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y de Nagelkerke, se determin6 que los pacientes con puntuacion de 5 a 10 pronostican
su ingreso a UCI valor P <0.05. No se observo significancia estadistica del modelo para
pronosticar ingreso a Hospitalizacion y cuidado ambulatorio Valor P > 0.05.
Conclusiones El NOC estado respiratorio mediante sus indicadores evaluados logra
mejorar la identificacion de pacientes que ingresaran a Uci y necesitardn mayores
cuidados desde el servicio de urgencias por el profesional de enfermeria, sin embargo,
se recomienda un estudio prospectivo a futuro donde se pueda puntualizar los
indicadores y no influyan variables de confusion como calidad del dato, entre otras.

Palabras clave: Atencién de Enfermeria, Puntuacion de Alerta Temprana, Enfermedad
respiratoria, Prondstico, Terminologia normalizada de enfermeria.

ABSTRACT

Acute respiratory infections are disorders of the upper or lower respiratory tract that can
cause a variety of illnesses, ranging from asymptomatic or mild infections to severe and
fatal diseases. Therefore, a mechanism is required to identify the care needs to provide
better care in the clinical stages that require it. Objective: To determine the utility of the
outcome measure "Respiratory Status" as a prognostic tool in identifying the need for care
in individuals with acute respiratory infection. Materials and methods: This was a
guantitative, observational, and analytical study conducted retrospectively through the
analysis of medical records from the emergency department to the end of hospitalization
of patients with acute respiratory infection. Results: It was observed that the Respiratory
Status outcome measure allows for the prediction of patient admission to the Intensive
Care Unit (ICU) from the emergency department, with a range of 49% to 70% according
to the Cox and Snell and Nagelkerke R-squared values. It was determined that patients
with scores ranging from 5 to 10 predict their admission to the ICU with a P-value <0.05.
No statistical significance was observed in the model for predicting admission to
hospitalization and outpatient care (P-value >0.05). Conclusions: The Respiratory Status
outcome measure, through its evaluated indicators, improves the identification of patients
who will be admitted to the ICU and require higher levels of care from the emergency
department by nursing professionals. However, a prospective study is recommended in
the future to specify the indicators and avoid confounding variables such as data quality,
among others.

KEYWORDS: Nursing Care, Early Warning Scores, Respiratory Tract Diseases,
Prognosis, Standardized Nursing Terminology
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Introduction

Acute respiratory infections (ARI) are
infectious disorders of the upper or lower
respiratory tract that can cause a variety
of illnesses, ranging from asymptomatic
or mild infections to severe and fatal
diseases (1). For this reason, the World
Health Organization describes ARI as
one of the most important causes of
medical consultations, hospitalizations,
and mortality worldwide. It particularly
affects children and the elderly, and is
associated  with  high  healthcare
demands, overburdened health systems,
and significant economic costs (2).
Currently, epidemiological studies have
documented multiple infectious viral
agents responsible for acute respiratory
infections, including adenovirus,
parainfluenza, influenza, and respiratory

syncytial virus (3).

In response to this condition, the nursing
professional plays an essential role in
both clinical and community nursing
fields, where they are often required to

holistically approach individuals with

acute respiratory infections. To carry out
a systematic nursing care process,
professionals rely on standardized
terminologies that represent a practice-
and science-based nursing language,
composed of the taxonomy of nursing
(NANDA), the
Interventions Classification (NIC), and

diagnoses Nursing
the Nursing Outcomes Classification
(NOC) (4). However, currently, due to the
decline in research conducted by clinical
nurses—associated with insufficient
investment in nursing research, limited
availability of time, and work overload—
there is no published evidence of a
proprietary and autonomous mechanism
that enables the urgent care needs of
patients with acute respiratory infections
to be identified. This hinders the timely
derivation of interventions, allocation of
time, and clinical judgment necessary to
address the needs of patients presenting

with these characteristics (5,6).

The lack of a mechanism to stratify a
patient's care needs according to
hinders the

urgency nursing
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professional’s ability to provide an
individualized care process. Such a
mechanism would allow for the delivery of
nursing services with greater nurse-
patient interaction, reduce the nurse-
patient ratio, improve the quality of care
in clinical stages that require it, and meet
patient preferences (7). Furthermore,
nursing as a profession requires its own
mechanisms to assess a person’s health
status in order to carry out autonomous
interventions that influence the patient’s
health-iliness condition. Currently,
nursing is often perceived as a practice-
based discipline grounded in tradition
and routine rather than evidence and

autonomy (8).

Similarly, in order to carry out an
adequate nursing care process, a nursing
diagnosis must first be established. This

requires a cognitive process in which the

The objective of the research was to
determine the usefulness of the NOC
outcome Respiratory Status as a
prognostic tool for identifying the need for

care in individuals with acute respiratory

observed data are interpreted to
generate actions and predict outcomes
(9). However, there are still insufficient
mechanisms available for nurses to
autonomously identify the patient's
condition and the need for individualized
care, as well as to provide stronger
support for nursing diagnoses based on
scientific evidence (10). Therefore, it is
appropriate to develop, based on
standardized language such as the
Nursing Outcomes Classification (NOC),
a tool that enables nurses to identify and
stratify the need for individualized care in
patients with acute respiratory infections
according to their clinical status. Hence,
the research question arises: What is the
usefulness of the respiratory status
indicator in its adaptation as a prognostic
tool for the care needs of individuals with

acute respiratory infections?

infections. For this purpose, a
guantitative, observational, and analytical
research model with a retrospective
design was selected, based on the
analysis of medical records from the

emergency department through the end
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of hospitalization for patients with acute

respiratory infections.

The study population was selected from
reported cases under epidemiological
surveillance corresponding to forms 346
and 348, which refer to acute respiratory
infections, in first- and second-level
healthcare centers in Norte de
Santander, Colombia. A filter was applied
to include individuals over 20 years of
age, resulting in 150 patients who met the
inclusion criteria. Using the STATS
MOBILE application, a sample size of
109 cases was calculated with a 95%
confidence interval and a 5% margin of

error.

The inclusion criteria considered in this
study were: patients admitted to the
emergency department in 2022 with a
medical diagnosis of acute respiratory
infection, reported as case 346 or 348,
and individuals aged between 20 and 88
years. Exclusion criteria included:

patients with comorbidities such as

immunosuppression, cancer, congestive
heart failure, and exacerbated COPD, as
these could lead to clinical deterioration
and introduce bias in the final evaluation
of the patients; and patients whose
medical records lacked sufficient data to
be assessed using the selected
indicators of the NOC outcome
Respiratory Status.

To use the NOC Respiratory Status
outcome, the indicators most frequently
assessed in the emergency department
and clinically applicable in this setting will
be considered. For this purpose, a review
of the 109 medical records will be
conducted to identify which indicators are

most commonly evaluated in the service.

Subsequently, patients will be scored
according to the identified indicators
using the Likert scale from the NOC
Respiratory  Status outcome. One
evaluator will score the patients, while a
second evaluator will tabulate the data
related to ICU admission, hospitalization,
and outpatient care, aiming to reduce

evaluator bias.
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RESULTS

Of the 109 patients included in the
sample, 44.9% (49 individuals) were
male and 55.1% (60 individuals) were
female. The age distribution presented a
first quartile (Q1) under 60 years, a
median (Q2) under 73 years, and a third
quartile (Q3) under 83 years.

When evaluating the most frequently
used indicators in patients with acute

respiratory infection, it was observed that
respiratory rate, auscultated breath
sounds, oxygen saturation, cognitive
impairment, and pulmonary function test
via X-rays were the most commonly
assessed indicators, each evaluated in

more than 85% of cases (see Table 1).

TablE 1 Most evaluated indicators of Noc respiratory status in persons with acute

respiratory infection during admission to the emergency department.

Es evaludo en

INDICADORES

pacientes con
infeccion . . Profundidad Ruidos
. . Frecuencia Ritmo . .
respiratoria aguda dela respiratorios

. respiratoria respiratorio . |
en urgencias inspiracion  auscultados

Si 100% 27% 3% 100%
No 0 73% 97% 0

Pruebade
Uso de

Volumen  Capacidad L, Deterioro funcion
. . Saturacion  msuculos .
permebale  corriente vital . cognitivo  pulmonar:
accesorios
Rayos X
0 0 100% 95% 96% 85%
100% 100% 0 5% 4% 15%

Source: Own elaboration.

Consequently, the following indicators
were selected to evaluate the patients’
respiratory status using a Likert scale
from 1 (Severely Compromised) to 5 (Not
Compromised): respiratory rate,
auscultated breath sounds, oxygen
saturation, cognitive impairment, and

pulmonary function test via X-rays. The

total possible score ranged from a
minimum of 5 points to a maximum of 25
points. Each of the 109 sampled patients
was scored according to these indicators,
along with recording their final status at
hospital discharge or outpatient care. It
was found that 31 (28.4%) patients were
admitted to the ICU, 62 (56.9%) received
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inpatient care, and 15 (13.8%) were Respiratory Status and the dependent
managed as outpatients. variable was ICU admission. The model
o ) showed statistical significance in the

A logistic regression model was _ _
omnibus test with a p-value < 0.001 (see

conducted, where the independent
Table 2).

variable was the total score of the NOC
Table 2 Omnibus test

Pruebas omnibus de coeficientes de modelo

Chi-cuadrado al Sia.
FPaso1 Faso 74,106 17 = 001
Blogue 74,106 17 =,001
Modelo 74,106 17 <,001
Likewise, it was observed that the dependent variable, as indicated by the
independent variables explain between R-squared test.

49% and 70% of the variance in the

Table 3 R-squared test

Resumen del modelo

Logaritmodela R cuadradode R cuadrado de

Paso verosimilitud -2 Cox y Snell Nagelkerke

1 56,0552 ,493 ,708

a. La estimacion ha terminado en el nimero de iteracion 20
porque se ha alcanzado el maximo de iteraciones. La solucién

final no se puede encontrar.
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Among the variables in the equation, it predict ICU admission with statistical

was determined that patients with a total significance, showing a p-value < 0.005.

score between 5 and 8 were able to

Table 4 Independent variables in the equation

Las variables en la ecuacion

Puntuscio
n Ll Sig.
Paso 0! Variable | Puntuacidn total 88,570 17 000
= Funtuscitn total 15,676 1 000
B
Puntuacian total 17813 1 000
il
Puntuzcian total 11,733 1 001
g
Puntuacion total 344 1 04
10
Puntuacion total 024 1 877
11
Puntuacion total icx 1 428

12

Regarding the logistic regression model NOC Respiratory Status does not explain

in which the dependent variable was the variable of admission to the intensive

hospital admission and outpatient care, it care unit (see Tables 5 and 6).

was observed that the model did not have

statistical significance. Therefore, the
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Table 5 Omnibus test in regression model patients admitted to hospitalization

Pruebas 6mnibus de coeficientes de modelo en
pacientes que ingresaron a Hospitalizacién

Chi-cuadrado gl Sig.
Paso 1 Paso 22,308 17 , 173
Bloque 22,308 17 ,173
Modelo 22,308 17 ,173

Table 6 Omnibus test in regression model patients admitted to hospitalization

Pruebas é6mnibus de coeficientes de modelo

Chi-cuadrado gl Sig.
Paso 1 Paso 21,455 17 ,100
Bloque 21,455 17 ,100
Modelo 21,455 17 ,100

To calculate the sensitivity and data was then used to estimate these

specificity of the NOC Respiratory metrics through a 2x2 table. The results

Status, patients who scored between 5 showed a sensitivity of 83%, specificity

and 10 points were analyzed to of 88%, a positive predictive value of

74%, and a negative predictive value of
93%.

determine how many were admitted to

the ICU and how many were not. This

Table 7 Sensitivity and specificity of NOC respiratory status in relation to ICU admission.
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SENSIBILIDAD Y ESPECIFICIDAD

UCI

NO UCI

5alo0
puntos total

5
? 3 VPP: 74%

Mas de 10
puntos 5
totales

69 74

VPN: 93%

31

78

Sensibilidad: 83%

Especificidad:
88%

Source: Developed by the authors.

DISCUSSION

The Nursing Outcomes Classification
(NOC)

allows for the prognosis of urgent care

Respiratory Status outcome

needs in individuals with acute
respiratory infection who score between
5 and 10 points, with a p-value < 0.05,
demonstrating a sensitivity of 83% and a
specificity of 88% for ICU admission. This
enables the nursing professional, from
the moment of emergency department
admission, to autonomously exercise
their role in providing individualized care
and improve outcomes  through
interventions focused on the prognosis of

patients with acute respiratory infections.

Nursing prognostic scales based on NOC
represent an innovative tool and a new
paradigm that allows for the evaluation
and subsequent measurement of
outcomes related to a specific nursing
diagnosis. However, no information
related to similar studies has been
observed in various databases over the

past 10 years (11).

It is important to recognize that the
nursing professional performs their work
in collaboration with an interdisciplinary
health team. Studies have demonstrated
the effectiveness of autonomous nursing
assessment, nursing diagnosis, and
intervention using techniques specific to
the  profession,

showing  positive
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outcomes in patient care. However,
research has also indicated that these
improved care practices and outcomes
stem from the use of early warning scales
based on patient prognosis to
individualize care and improve morbidity
and mortality =~ outcomes  during
hospitalization up to 30 days, with a p-

value < 0.05 (12).

Ovidio Céspedes published a thesis
related to the “Evaluation of NOC
Outcomes (Nursing Outcomes
Classification) in the Treatment of

Patients with Anxiety Related to Pain,

Following Nursing Interventions,
Phytotherapy Management, and
Behavioral Interventions.” For this

research, the NOC Anxiety scale was
used to assess anxiety levels in patients
undergoing nursing interventions. The
validity and reliability of the scale were
evaluated by comparing the results with
those obtained from other anxiety
measurement instruments. It was
concluded that the NOC Anxiety scale is

a valid and reliable tool for assessing

anxiety in this population. These findings
are similar to those demonstrating, with
statistical significance, that the NOC
outcome allows for the evaluation of
respiratory status and prognosis of ICU
admission, as well as care demands

based on the severity assessed (13).

In Spain, nursing staff developed the
Bcog-S scale to improve nursing care
processes for patients with
schizophrenia. This scale allows the
evaluation of cognitive dimensions
considered by the NOC, enabling the
assessment of the cognitive status of the
individuals under their care. It measures
improvements and serves as a support
tool for direct patient care. The Bcog-S
scale  demonstrated a  Pearson
correlation of 0.80 with the SCIP-S
(sensitivity = 0.86, specificity = 0.80),
validating its use for nursing personnel
(14).

Similarly, the present research on the
usefulness of the Respiratory Status
outcome to identify care needs in patients
infection

with acute respiratory
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determined a sensitivity of 0.83,
indicating a high capacity to correctly
detect positive cases and thus avoid false
negatives. A specificity of 0.88 was also
observed, reflecting a strong ability to
correctly identify negative cases—i.e.,
patients who do not require ICU
admission. This high specificity implies a
lower probability of false positives,
meaning that negative cases are being

accurately identified.
CONCLUSSIONS

The results obtained in this research
allow us to conclude that the NOC
Respiratory Status indicator provides
evidence as a tool for professional
nurses to assess and predict the need
for care through ICU admission in
individuals with acute respiratory
infection. This represents an important
precedent in nursing science and the
professional  nursing  field  for
developing improved care practices
based on evidence. It contributes to

generating new care paradigms and

The importance of sensitivity and

specificity  in nursing outcomes
classification lies in their ability to provide
accurate information regarding the
presence or absence of a specific
outcome in patients. These measures
enable nursing professionals to make
informed decisions about patient care
and to design appropriate interventions

(15).

perspectives for future research in this

area.

However, it is recommended to score
the variables objectively and conduct
prospective studies to validate NOC
outcomes as reliable sources of
information derived from nursing
assessment. Looking ahead, once
patient  prognosis is validated,
controlled and randomized trials could
be conducted on nursing interventions
aimed at improving the prognosis of
individuals with acute respiratory

infection.
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Similarly, it can be concluded that
among the indicators established by
the NOC Respiratory Status, the ones
most  frequently evaluated and
considered from the moment of
admission to the  emergency
department in a second-level hospital
are: respiratory rate, auscultated
breath sounds, oxygen saturation,
cognitive impairment, and pulmonary
function test via X-rays. These
indicators allow for patient scoring and
enable the nursing professional to play
a leading role in influencing the

patient’s health outcomes.
Bibliographic references

1. Organizacion Panamericana De
La Salud, Organizaciéon Mundial De
Salud. Prevencién y control de
infeccion en enfermedades
respiratorias agudas con tendencia
epidémica y pandémica durante la
atencioén sanitaria. 2017.

2. Barbara Del Rosario Téllez,
Maria Lina Valdés, Jose Aurelio Diaz.
Caracterizacion del comportamiento
de las infecciones respiratorias
agudas. Medisur. 2020;18(5).

3. Lucia Diaz-Chiguer D, Tirado-
Mendoza R, Marquez-Navarro A,
Ambrosio-Hernandez JR, Ruiz-Fraga
I, Aguilar-Vargas RE, et al. Deteccion
y caracterizacion molecular de virus
respiratorios causantes de infeccion
respiratoria.  aguda en poblacion
adulta. 2019 [cited 2023 Mar 13];
Available from:
www.gacetamedicademexico.com

4, Zhang T, Wu X, Peng G, Zhang
Q, Chen L, Cai Z, et al. Effectiveness
of Standardized Nursing
Terminologies for Nursing Practice
and Healthcare  Outcomes: A
Systematic Review. Int J Nurs Knowl.
2021 Oct 1;32(4):220-8.

5. Professor A, DeBruyn RR,
Catalina Ochoa-Marin S, Semenic S.
Barriers, and Facilitators to Evidence-
Based Nursing in Colombia:
Perspectives of Nurse Educators,
Nurse Researchers and Graduate
Students. Invest in Educ Enferm
[Internet]. 2014 |[cited 2023 Mar
23];32(1):9-21. Available from:
http://www.scielo.org.co/scielo.php?sc
ript=sci_arttext&pid=S0120-
53072014000100002&Ing=en&nrm=is
o&tlng=en

6. Henao Castafio AM, Amaya
Rey MC del P. CEI-UCI: instrumento
para evaluar el cuidado de enfermeria
individualizado de adultos en la UCI.

Cbémo citar este articulo: Jerez-Mantilla Dayron, Veldsquez-Daza Juan, Echavez-Becerra José,
Utilidad de la escala estado respiratorio como una herramienta pronostica para identificar la
necesidad de cuidado en personas con infeccidn respiratoria aguda. Revista Ciencias Basicas En

Salud, 3(1):127-141. Abril 2025, ISSN 2981-5800




JOURNAL BASIC SCIENCES IN HEALTH, 3(1):127-141. APRIL 2025, ISSN 2981-5800

Avances en Enfermeria [Internet].
2015 Aug 5 |[cited 2023 Mar
13];33(1):104-13. Available from:
http://www.scielo.org.co/scielo.php?sc
ript=sci_arttext&pid=S0121-
45002015000100012&Ing=en&nrm=is
o&tlng=es

7. Zwakhalen SMG, Hamers JPH,
Metzelthin SF, Ettema R, Heinen M, de
Man-Van Ginkel JM, et al. Basic
nursing care: The most provided, the
least evidence based - A discussion
paper. J Clin Nurs [Internet]. 2018 Jun
1 [cited 2023 Mar 23];27(11-
12):2496-505. Available from:
https://dx.doi.org/10.1111/jocn.14296

8. Lucia Diaz-Chiguer D, Tirado-
Mendoza R, Marquez-Navarro A,
Ambrosio-Hernandez JR, Ruiz-Fraga
I, Aguilar-Vargas RE, et al. Detection
and molecular characterization of
respiratory viruses that cause acute
respiratory infection in the adult
population. Gac Med Mex [Internet].
2019 [cited 2023 Mar 13];155(1):7-12.
Available from:
www.gacetamedicademexico.com

9. Wood C, Chaboyer W, Carr P.
How do nurses use early warning
scoring systems to detect and act on
patient deterioration to ensure patient
safety? A scoping review. Int J Nurs
Stud [Internet]. 2019 Jun 1 [cited 2023

Mar 16]; 94:166—78. Available from:
https://pubmed.ncbi.nim.nih.gov/3100
2971/

10. Séanchez-Martinez V, Sales-Orts
R. Design, and validation of a brief
scale for cognitive evaluation in people
with a diagnosis of schizophrenia
(BCog-S). J Psychiatr Ment Health
Nurs. 2020 Oct 1;27(5):543-52.

11. Escobar GJ, Liu VX, Schuler A,
Lawson B, Greene JD, Kipnis P.
Automated Identification of Adults at
Risk for In-Hospital Clinical
Deterioration. N Engl J Med [Internet].
2020 Nov 11 [cited 2023 Mar
17];383(20):1951. Available from:
/pmc/articles/PMC7787261/

12. Da Costa Ferreira N, Takao
Lopes C, Moorhead S, Gengo e Silva
Butcher R de C. Content validation of
the nursing outcome Knowledge Heart
Failure Management: Brazilian nurses’
opinions. Int J Nurs Knowl [Internet].
2021 Jul 1 [cited 2023 Mar
16];32(3):206-14. Available from:
https://dx.doi.org/10.1111/2047-
3095.12312

13. Van Mol MMC, Boeter TGW,
Verharen L, Kompanje EJO, Bakker J,
Nijkamp MD. Patient- and family-
centred care in the intensive care unit:
a challenge in the daily practice of
healthcare professionals. J Clin Nurs
[Internet]. 2017 Oct 1 [cited 2023 Mar

Cbémo citar este articulo: Jerez-Mantilla Dayron, Veldsquez-Daza Juan, Echavez-Becerra José,
Utilidad de la escala estado respiratorio como una herramienta pronostica para identificar la
necesidad de cuidado en personas con infeccidn respiratoria aguda. Revista Ciencias Basicas En

Salud, 3(1):127-141. Abril 2025, ISSN 2981-5800



https://pubmed.ncbi.nlm.nih.gov/31002971/
https://pubmed.ncbi.nlm.nih.gov/31002971/

JOURNAL BASIC SCIENCES IN HEALTH, 3(1):127-141. APRIL 2025, ISSN 2981-5800

23];26(19-20):3212-23. Available
from:
https://onlinelibrary.wiley.com/doi/full/

10.1111/jocn.13669

14. Prado PR do, Bettencourt AR de
C, Lopes J de L. Defining
characteristics and related factors of
the nursing diagnosis for ineffective
breathing pattern. Rev Bras Enferm
[Internet]. 2019 Jan 1 [cited 2023 Mar
14];72(1):221-30. Available from:
https://pubmed.ncbi.nim.nih.gov/3091
6289/

15. Fernandes Franco D, de
Almeida Silva A, Costa Kind D,
Sampaio Oliveira C. O PROCESSO

DE ENFERMAGEM: PENSAR E AGIR
PARA UM CUIDADO PROFISSIONAL
E INDIVIDUALIZADO DURANTE A
PANDEMIA DO CORONAVIRUS.
Science e saude: atualizacfes sobre a
Covid-19, Volume 3. 2021 Feb.

16. Amaya Fuentes IP, Gonzalez
Ramirez K, Lobo Guerra KL, Pugliese
Sierra PA, Porto Rojano ME, Silva
Calvo DC. Descripcion del
conocimiento de la taxonamia
NANDA, NOC y NIC en enfermeria
2005 - 2015. 2016 [cited 2023 Apr 9];
Available from:
https://bonga.unisimon.edu.co/handle/
20.500.12442/1341

Cbémo citar este articulo: Jerez-Mantilla Dayron, Veldsquez-Daza Juan, Echavez-Becerra José,
Utilidad de la escala estado respiratorio como una herramienta pronostica para identificar la
necesidad de cuidado en personas con infeccidn respiratoria aguda. Revista Ciencias Basicas En

Salud, 3(1):127-141. Abril 2025, ISSN 2981-5800



https://pubmed.ncbi.nlm.nih.gov/30916289/
https://pubmed.ncbi.nlm.nih.gov/30916289/
https://bonga.unisimon.edu.co/handle/20.500.12442/1341
https://bonga.unisimon.edu.co/handle/20.500.12442/1341

