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Abstract

Background: Determining the prognosis of the Covid-19 disease is a valuable guide for estimating
the probability of recovery, determining the type of care, estimating the required bed, length of
hospitalization and discharge of hospitalized patients. Therefore, the present study was conducted with
the aim of determining the relationship between oxygenation at the time of visit and the prognosis of
patients with covid-19 in Khatam-Al-Anbia Hospital in Zahedan in 2019-2020.

Method: In this retrospective cross-sectional investigation, the study encompassed individuals who
were admitted to Khatam-Al-Anbia Hospital in Zahedan owing to the presence of covid-19 during the
timeframe of 2019-2020. The data acquisition instrument employed in this study comprised variables
such as Age, sex, SPO2 at the time of visit, underlying lung diseases, and the ultimate outcome, which
were meticulously gathered and recorded from the patients’ medical records. To perform the data
analysis, the researchers utilized spss software version 21, employing both descriptive and analytical
statistical methods.

Results: A total of 383 patients were subjected to examination, with an average age of 49.46 + 17.57
years. Of these patients, 201 (52.5%) were male, while the remaining individuals were female. Among
the patients, 145 individuals (37.9%) had a medical history of lung diseases. Ultimately, 132 patients
(34.5%) were recorded as deceased. It was observed that the average SPO2 level in deceased patients
was significantly lower than that of discharged patients (p<0.001). Furthermore, the SPO2 readings in
deceased patients were consistently lower than those in discharged patients, regardless of age group
or gender (P<0.05). Notably, the gender of the patients did not exhibit a significant association with
their prognosis (p=0.914).

Conclusion: Patients who are diagnosed with covid-19 and exhibit low levels of SPO2 are known to
have a greater risk of mortality compared to patients who do not present with this condition. This
observation holds true across various age groups and genders.
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Introduction
The year 2019 witnessed the emergence of a novel
coronavirus disease, subsequently identified as
COVID-19. Initially observed in Wuhan, China in
December of that year, it has since proliferated to
nearly all corners of the globe (1). While primarily
manifesting in the respiratory system, Covid-19
has the capacity to impact various other bodily
organs, including but not limited to the kidney,
heart, digestive system, and nervous system to
varying degrees (2). This particular illness
exhibits a broad spectrum of symptoms. However,
it has the potential to manifest as either
asymptomatic or induce mild, severe, and even
highly deleterious symptoms. Certain research
studies indicate a deterioration of the illness
during the second week of infection. The most
prevalent symptoms experienced at the initial
stage of the illness include fever (ranging from 72
to 90%), cough (ranging from 64 to 82%),
myalgia, weakness, and lethargy (ranging from 11
to 70%), as well as shortness of breath (31%). Less
commonly observed symptoms encompass
sputum production (28%), headache (8%),
hemoptysis (5%), and diarrhea (3%). The illness
may also manifest in some patients as a runny
nose, nasal congestion, sore throat, and diarrhea.
The fever pattern associated with this particular
illness has not been definitively elucidated; it may
be either prolonged or intermittent (3).
Determining the prognosis of this ailment serves
as a valuable compass for approximating the
likelihood of recovery, ascertaining the
appropriate form of care, estimating the requisite
bed, duration of hospital stay, and discharge of
patients (4). An estimated 15 to 20% of patients
admitted to medical facilities exhibit hypoxic
respiratory failure along with an oxygen
requirement (5). One of the primary culprits
behind the mortality rate in covid-19 patients is
respiratory damage and insufficient oxygen
supply. Oxygen therapy has been proposed as a
viable therapeutic approach to address hypoxia
associated with Covid-19 (6-7). Hence, the early
detection of hypoxemia through the assessment of

arterial oxygen pressure and oxygen saturation
percentage is of utmost importance (8). The
significance of these indicators has been validated
in acute patient conditions (9-11). Over the past
three years since the disease's onset, numerous
investigations worldwide have examined its
various facets, aiming to acquire more
comprehensive knowledge. Additionally, some
researchers have explored the patient prognosis.
One such study by Molinero et al. (12) in Spain in
2020 demonstrated that a lower SPO2 during
presentation correlated with a more unfavorable
prognosis. Similarly, a separate 2020 study
conducted by Singer et al. (13) also delved into
this matter. Conducted in the United States, the
authors examined 4,400 patients with suspected
Covid-19. Low SPO2 was significantly associated
with the patient's need for ICU admission, the
need for mechanical ventilation, and also with the
death of the patients. Becerra-Mufioz and
colleagues (14) also conducted a study in 2021 to
determine the predictors of in-hospital death in
elderly patients with Covid-19, where low SPO2
at the time of admission was independently
associated with higher mortality of patients.
Oxygen therapy is considered as a safe and low-
risk intervention and acts as a cornerstone of the
treatment of Covid-19. Considering the
importance of hypoxemia and its role in managing
and determining the prognosis of patients with
covid-19. The primary objective of the present
investigation was to assess the correlation
between the oxygenation levels observed upon
initial medical assessment and the long-term
outlook for individuals afflicted with the novel
coronavirus disease, commonly referred to as
COVID-19, who sought medical care at Khatam-
Al-Anbia Hospital situated in Zahedan during the
years 2019-2020.

Method

This investigation was conducted in a cross-
sectional and retrospective manner. The statistical
populace of this inquiry encompassed individuals
diagnosed with covid-19 who were admitted to
Khatam-Al-Anbia Hospital in Zahedan during the
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specified timeframe of 2019-2020. Employing the
simple random method, sampling was executed.
The size of the sample was determined utilizing
Cochran's formula for communities of unknown
quantity, which amounted to 383 individuals.
Inclusion criteria consisted of a positive PCR test
for covid-19 and lung involvement evident in the
CT scan, displaying a distinctive pattern of covid-
19. Conversely, exclusion criteria encompassed
the failure to document the requisite information
in the patient's medical record. After acquiring the
code of ethics "IR IAU.ZAH.REC.1402.008 and
receiving the necessary authorization to proceed
with the research, the files pertaining to the
patients involved in the study were procured from
their respective records. The data collection
instrument employed in this investigation
encompassed various demographic variables such
as age, gender, SPO2 levels during the visit,
underlying pulmonary conditions, and the
ultimate outcome. Subsequently, the collected
information was meticulously compiled and
documented from the patients' records. Utilizing
the SPSS software version 21, a comprehensive
data analysis was conducted. Quantitative
descriptive data were presented utilizing
frequency tables, while qualitative descriptive
data were conveyed through the application of
central and dispersion indices. The association
between qualitative variables was assessed
through the utilization of either the Chi-square test
or Fisher's exact test. The Independent T-test was
employed to draw comparisons between
quantitative variables across two distinct groups.
It is important to note that in all calculations,
significance was determined by a P-value
exceeding 0.05.

Results

A total of 383 individuals were enlisted for the
investigation, with 210 individuals (equivalent to
52.5%) identified as male and the remaining being
female. The mean age of the individuals enrolled
in the examination was 49.46 + 17.57 years. A
history of lung diseases was found in 152
individuals (equivalent to 37.9%). Furthermore,

the SPO2 status of the individuals during their
visit registered at an average of 90.49+5.63.
Analyzing the outcome of the individuals
participating in the study, it was observed that 138
individuals (equivalent to 34.5%) eventually
passed away. The outcomes of the t-test revealed
that the average SPO2 level in the deceased
individuals was significantly lower compared to
those who were discharged (P<0.001) (Table 1).
Table 2 shows the comparison of SPO2 level in
male and female patients between good
(discharge) and bad (death) prognosis. The results
of the t-test statistical test showed that in both
female (P<0.001) and male (P=0.001), the average
level of SPO2 in deceased patients was
significantly lower than discharged patients. Table
3 shows the comparison of SPO2 level between
good (discharge) and bad (death) prognosis in
patients of different age groups. The results of the
t-test showed that in all age groups, the average
SPO2 level in deceased patients was significantly
lower than discharged patients (P<0.05). Table 4
shows the relationship between the gender of
patients and their prognosis. The results of Fisher's
statistical test showed that the gender of the
patients had no significant relationship with their
prognosis (P=0.917).

Discussion

The objective of the present study was to examine
the correlation between oxygenation levels upon
admission of COVID-19 patients who were
hospitalized. The findings of this investigation
revealed that individuals with a poor prognosis
exhibited significantly lower SPO2 levels
compared to those with a favorable prognosis.
Moreover, upon segregating the patients based on
gender and age groups, a notable distinction in
SPO2 levels at admission was observed between
individuals with unfavorable and favorable
prognoses. These findings suggest that patients of
all age groups and both genders who present with
low SPO2 levels are more susceptible to
unfavorable outcomes and mortality.
Additionally, this study explored the association
between patients' gender and their prognosis, and
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the evidence gathered indicated that there is no
discernible relationship between gender and
prognosis. The mortality rate among patients
hospitalized with covid-19 has exhibited
significant variation in multiple studies. This
discrepancy appears to stem from variations in the
inclusion criteria employed by these studies.
Within our own investigation, over one-third of
hospitalized patients succumbed to the virus. In
Baruah's 2022 study conducted in India, the
researchers examined the in-hospital mortality
rate of Covid-19 patients, revealing a mortality
rate of 10% (15). Similarly, Richardson et al.
conducted a study in the United States which
found that 20% of patients presented with SPO2
levels below 90% upon admission, and 21% of
hospitalized patients ultimately passed away (16).
In a systematic review carried out by Goel et al.,
the authors analyzed 43 studies conducted in 12
countries across various continents. The findings
revealed that the European continent had the
highest in-hospital mortality rate (22.9%),
followed by America (22.23%). In contrast, Asia
exhibited a lower in-hospital mortality rate
(12.65%) (17). Another study conducted by
Mahendra et al. in India reported a 54% in-
hospital mortality rate in individuals with severe
covid-19 pneumonia (18). Different studies have
yielded disparate findings concerning the
mortality rate of patients with covid-19 during
their hospital stay. Such variance can likely be
attributed to the contrasting levels of disease
severity among the patient cohorts scrutinized in
these studies. In our own investigation, the in-
hospital death rate approached approximately
34%, thereby implying the grave condition
observed in a majority of the patients under
examination. The relationship between the SPO2
levels at admission and patient mortality has been
the subject of several studies. These studies
consistently show that patients with lower SPO2
levels at the time of admission have a higher
mortality rate. For example, Baruah et al. found
that 55% of patients who eventually died had an
SPO2 level below 95% at the time of presentation.

Similarly, Molinero et al.'s study in Spain revealed
that deceased patients had a significantly lower
mean SPO2 level compared to discharged
patients. Additionally, Singer et al. found that
patients with lower SPO2 levels not only require
hospitalization in the intensive care unit and
mechanical ventilation more frequently, but also
have a higher mortality rate. The outcomes of
these investigations are in alignment with the
discoveries of our inquiry, which found that the
likelihood of death is greater in individuals with
diminished SPO2 levels. Moreover, we also
investigated the correlation between SPO2 levels
and mortality with respect to gender and age. The
outcomes demonstrated that the fatality rate was
elevated in patients with low SPO2 levels across
various age groups and in each gender category
independently. This signifies that regardless of
age or gender, a diminished SPO2 level in a
patient will indicate a more unfavorable
prognosis. With respect to the correlation between
gender and patient prognosis, the findings from
our investigation indicated that there was no
notable distinction between the genders of
deceased and discharged patients. However,
alternative research studies have reported
differing outcomes. For instance, Baruah et al.
observed a significantly higher mortality rate in
males compared to females (19). Additionally, in
the study conducted by Molinero et al. (12), male
gender was identified as an independent predictor
for a poorer prognosis in patients. Furthermore,
Finelli et al., in their examination of over 42,000
patients admitted to a hospital in the United States
with a positive Covid-19 test, revealed a
significantly higher mortality rate in male patients
as opposed to female patients (20). This
observation was likewise noted in the
investigation conducted by Moreno-Torres et al.,
carried out in Spain (21). The exact cause for the
disparity between the findings obtained in our
study and those of other studies cannot be
definitively ascertained. This discrepancy might
potentially be attributed to the relatively smaller
number of samples utilized in our study in
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comparison to the aforementioned studies, as a
reduction in sample size has the potential to result
in a decline in the accuracy of study outcomes.
Strengths and weaknesses:

The primary limitation of the current investigation
can be characterized as the singular focus on a
specific center and the relatively limited number
of participants in comparison to similar research
endeavors carried out in alternative nations.
Conversely, our study also exhibited notable
strengths. To the best of our knowledge, this study
represents the initial exploration of the association
between admission SPO2 levels and the prognosis
of individuals admitted to the hospital due to
covid-19, distinguishing between various age
groups and genders.

Conclusion:

Patients diagnosed with covid-19 who exhibit low
levels of SPO2 experience increased mortality
rates when compared to their counterparts. This
phenomenon holds true across various age groups
as well as different genders.

Acknowledgment

None

Funding

Zahedan University of Medical Sciences
Conflicts of interests

None

Ethical considerations:

In this investigation, we made an effort to adhere
to the established guidelines of the ethical code,
ensuring that the confidentiality of the data
contained within the files remained intact. Each
phase of the study meticulously adhered to the
ethical principles outlined in the Helsinki
declaration and gained the necessary approval
from the ethics committee of Islamic Azad
University, Zahedan branch.

Author contribution:

All authors met the four criteria for authorship
contribution based on recommendations of the
International Committee of Medical Journal
Editors

http://intjmi.com

References:

1.

Zu ZY, Jiang MD, Xu PP, Chen W, Ni QQ,
Lu GM, et al. Coronavirus disease 2019
(COVID-19): a perspective from China.
Radiology. 2020:200490.

. Del Rio C, Malani PN. COVID-19—new

insights on a rapidly changing epidemic.
Jama. 2020;323(14):1339-40.

Hasani H, Mardi S, Shakerian S,
Taherzadeh-Ghahfarokhi N, Mardi P. The
Novel Coronavirus Disease (COVID-19): A
PRISMA Systematic Review and Meta-
Analysis of Clinical and Paraclinical
Characteristics. BioMed research
international. 2020;2020:3149020.

. Bartoletti M, Azap O, Barac A, Bussini L,

Ergonul O, Krause R, et al. ESCMID
COVID-19 living guidelines: drug treatment
and clinical management. Clin Microbiol
Infect. 2022;28(2):222-38.

Levina O, Evseev A, Shabanov A,
Kulabukhov V, Kutrovskaya N,
Goroncharovskaya I, et al. The safety of
hyperbaric oxygen therapy in the treatment
of Covid-19. Russian Sklifosovsky Journal
"Emergency Medical Care". 2020;9(3):314-
20.

. McFee R. COVID-19: therapeutics and

interventions currently under consideration.
Disease-a-Month. 2020;66(9):101058.

. El Hawa AAA, Charipova K, Bekeny JC,

Johnson-Arbor KK. The evolving use of
hyperbaric oxygen therapy during the
COVID-19 pandemic. Journal of Wound
Care. 2021;30(Sup2):S8-S11.

. Badraoui R, Alrashedi MM, ElI-May MV,

Bardakci F. Acute respiratory distress
syndrome: a life threatening associated
complication of SARS-CoV-2 infection
inducing COVID-19. J Biomol Struct Dyn.
2021 Oct;39(17):6842-6851.

. Bilan N, Dastranji A, Behbahani AG.

Comparison of the spo2/fio2 ratio and the
pao2/fio2 ratio in patients with acute lung
injury or acute respiratory distress


https://intjmi.com/article-1-1078-en.html

[ Downloaded from intjmi.com on 2025-08-28 |

IntJ Med Invest 2023; VVolume 12; Number 4; 10-17

syndrome. J Cardiovasc Thorac Res.
2015;7(1):28-31.

10. Yaghoubi N, Youssefi M, Jabbari Azad F,
Farzad F, Yavari Z, Zahedi Avval F. Total
antioxidant capacity as a marker of severity
of COVID-19 infection: Possible prognostic
and therapeutic clinical application. J Med
Virol. 2022;94(4):1558-65.

11. Holmes K, Kazmierczak K, Irwin KE,
Evans CC. Is prone positioning effective in
improving hypoxemia for nonventilated
patients with COVID-19? A rapid evidence
assessment. Cardiopulm Phys Ther J.
2022;33(1):40-8.

12. Rodriguez-Molinero A, Gélvez-Barron C,
Mifiarro A, Macho O, Lépez GF, Robles
MT, et al. Association between COVID-19
prognosis and  disease  presentation,
comorbidities and chronic treatment of
hospitalized patients. PloS one.
2020;15(10):e0239571.

13. Singer AJ, Morley EJ, Meyers K,
Fernandes R, Rowe AL, Viccellio P, et al.
Cohort of Four Thousand Four Hundred
Four Persons Under Investigation for
COVID-19 in a New York Hospital and
Predictors of ICU Care and Ventilation.
Annals of emergency medicine.
2020;76(4):394-404.

14. Becerra-Mufioz VM, Nufez-Gil 1J, Eid
CM, Garcia Aguado M, Romero R, Huang
J, et al. Clinical profile and predictors of in-
hospital mortality among older patients
hospitalised for COVID-19. Age and
ageing. 2021;50(2):326-34.

15. Baruah TD, Kannauje PK, Ray R, Borkar
N, Panigrahi S, Kumar D, et al. Hospital
mortality among COVID-19 patients -
Experience of a multi-disciplinary tertiary
care teaching hospital of Chhattisgarh in

http://intjmi.com

Central India. Journal of family medicine
and primary care. 2022;11(10):6499-505.
16. Richardson S, Hirsch JS, Narasimhan M,
Crawford JM, McGinn T, Davidson KW, et
al. Presenting Characteristics,
Comorbidities, and Outcomes Among 5700
Patients Hospitalized With COVID-19 in
the New York City Area. Jama.

2020;323(20):2052-9.

17. Goel S, Jain T, Hooda A, Malhotra R, Johal
G, Masoomi R, et al. Clinical Characteristics
and In-Hospital Mortality for COVID-19
Across The Globe. Cardiology and therapy.
2020;9(2):553-9.

18. Mahendra M, Nuchin A, Kumar R,
Shreedhar S, Mahesh PA. Predictors of
mortality in patients with severe COVID-19
pneumonia - a retrospective  study.
Advances in  respiratory  medicine.
2021;89(2):135-44.

19. Baruah TD, Kannauje PK, Ray R, Borkar
N, Panigrahi S, Kumar D, et al. Hospital
mortality among COVID-19 patients -
Experience of a multi-disciplinary tertiary
care teaching hospital of Chhattisgarh in
Central India. Journal of family medicine
and primary care. 2022;11(10):6499-505.

20. Finelli L, Gupta V, Petigara T, Yu K, Bauer
KA, Puzniak LA. Mortality Among US
Patients Hospitalized With SARS-CoV-2
Infection in 2020. JAMA network open.
2021;4(4):216556.

21. Moreno-Torres V, de la Fuente S, Mills P,
Mufioz A, Mufez E, Ramos A, et al. Major
determinants of death in patients
hospitalized with COVID-19 during the first
epidemic wave in Madrid, Spain. Medicine.
2021;100(16):e25634.


https://intjmi.com/article-1-1078-en.html

[ Downloaded from intjmi.com on 2025-08-28 |

IntJ Med Invest 2023; Volume 12; Number 4; 10-17 http://intjmi.com

Table & Figure:

Table 1: Examining the relationship between oxygenation at the time of visit and the prognosis

of patients
Good prognosis Bad prognosis
P- value
Standard deviation + mean  Standard deviation = mean
SPO2 4.32+92.53 5.79+86.60 <0.001

* Independent T-test was used to compare two groups

Table 2: Examining the relationship between oxygenation at visit and the prognosis of patients
by gender

SPO2 Good prognosis Bad prognosis P-value
Standard deviation | Standard deviation
+ mean + mean
Male 4.48+92.66 6.08+86.34 0.001
Female 4.17+92.39 5.47+86.89 <0.001

* Independent T-test was used to compare two groups
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Table 3: Examining the relationship between oxygenation at the time of visit and the prognosis
of patients by age group
SPO2 Good prognosis Bad prognosis P-value

Standard deviation + mean | Standard deviation = mean

Under 40 years 3.83+£93.33 4.86+86.93 <0.001
40 to 59 years 4.60+£92.55 6.56+87.10 <0.001
60 to 79 years 4.36+91.11 5.35+86.19 <0.001
80 to 99 years 4.10+91.14 5.81+85.31 0.026

* Independent T-test was used to compare two groups

Table 4: Examining the relationship between gender and the prognosis of patients

Gender Good prognosis Bad prognosis P-value
frequency (percentage) | frequency (percentage)

Male 137(52.3) 73(52.9) 0.917

Female 125(47.7) 65(47.1)

* Fisher's test was used to compare the two groups
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