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Abstract: Introduction: Various treatment protocols have been recommended since the beginning of the COVID-19 pandemic
and have gradually evolved. This study aimed to assess the effectiveness and safety of incentive spirometer exercise (ISE)
in outcomes of hospitalized patients with moderate-to-severe COVID-19 pneumonia. Methods: A 3-month single-blind,
two parallel-armed randomized controlled trial was conducted at Imam Hossein Hospital, Tehran, Iran. Participants
aged >18 years with documented COVID-19 pneumonia were randomly allocated to 2 groups of IS (ISE in addition
to the usual treatment) and control (usual care alone). The IS group was also asked to perform ISE after discharge
for three months. The primary outcomes were peripheral O2 saturation (SpO2), VBG parameters (pCO2, PH, HCO3),
dyspnea level measured by Modified Borg Scale (MBS), length of hospital stay (LOS), and respiratory rate (RR). Secondary
outcomes included mortality rate, intubation rate (IR), and ICU admission rate. Results: A total of 160 eligible patients
were randomly assigned to either the IS (n = 80) or control (n=80) groups. Although there were no significant differences
in primary and secondary outcomes between the groups post-intervention, adjusted analysis showed that participants
allocated to the IS group had significantly higher SpO2 levels and lower RR, MBS levels, and LOS. Also, the adjusted
model analysis showed a marginal statistically significant difference between groups in secondary outcomes, such as
IR, the 1-month mortality rate, and the 3-month mortality rate. Conclusions: It seems that adding the ISE to usual care
in the early treatment setting of COVID-19 patients resulted in a relatively significant increase in SpO2 levels, improved
respiratory status, and marginally decreased LOS. Additionally, ISE minimally reduced ICU admissions and intubation
rates, with no significant impact on in-hospital or long-term mortality in patients with COVID-19 pneumonia.
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1. Introduction

The World Health Organization (WHO) declared COVID-19 a

global pandemic on March 11, 2020, leading to a high hospi-

talization rate and overwhelmed intensive care units (ICU).

Many countries have faced a lot of challenges in their health-

care systems and economics due to COVID-19. (1) (2) (3)

COVID-19 manifests as a mild disease (primarily affecting the

respiratory system, which is usually presented by cough, dys-

pnea, and fever and Spo2>94%), a moderate to severe infec-

tion requiring oxygen (Spo2<94% on room air + lung infiltra-

tion), or a critical illness requiring ventilation and life sup-

port (e.g., in acute respiratory distress syndrome or septic
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shock). (4)(5) Subsequently, increased capillary permeabil-

ity, inflammatory response, diffusion abnormalities, and pul-

monary edema, with hypoxic vasoconstriction lead to venti-

lation/perfusion mismatch (V/Q mismatch) and severe hy-

poxemia. Moreover, COVID-19 affects other organs such as

the heart, liver, and kidneys to various degrees. (6) (7) (8)

Pulmonary rehabilitation (PR) is a conservative treatment

with several programs, such as exercise, health education,

and breathing techniques. PR was deemed effective and safe

for improving overall respiratory function, lung volume, air-

way secretions, V/Q mismatch, and quality of life, along with

reducing the related complications and minimizing disabil-

ity. (9) (10) (11) Based on the evidence, a three-day PR pro-

gram, with an emphasis on inspiratory hold exercise, airway

clearance techniques, and mild aerobic exercise is safe and

effective on functional capacity, level of dyspnea, and gas ex-

change in severe COVID-19 pneumonia. (12) Moreover, res-

piratory function is negatively associated with mortality, the
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need for ventilator support, and length of stay among pa-

tients with pulmonary diseases. (11) (13)

Incentive spirometer exercise (ISE) is a type of deep breath-

ing technique widely used for lung expansion and the pre-

vention of pulmonary complications among hospitalized

and non-hospitalized patients with various diseases. ISE is

used for contactless therapy among patients requiring oxy-

gen (via a nasal cannula), or even patients who don’t require

oxygen supplementation. Further, ISE encourages deep and

controlled inspiratory and expiratory breathing by having the

patient take long and deep breaths with subsequent pauses

and emphasizes lung expansion, increasing tidal volume,

and keeping the smaller airways open. (9) (14) (15) (16)

As there is a knowledge gap about applying ISE in COVID-

19 pneumonia management, the present study aimed to

prospectively evaluate the efficacy and safety of ISE among

patients with moderate to severe COVID-19 pneumonia dur-

ing the acute phase.

2. Methods

2.1. Study design and setting

This single-blind two-arm parallel randomized controlled

trial (RCT) compared the efficacy and safety of ISE during

five days added to the normal care with patients who re-

ceived the normal care alone among hospitalized patients

with moderate-to-severe COVID-19 pneumonia. The par-

ticipants were enrolled from Imam Hossein Hospital (IHH),

Tehran, Iran from August 19th to October 21st, 2021. IHH was

designated as a referral COVID-19 hospital during the third

COVID-19 spread peak in Tehran.

The study was approved by the Research Ethics Com-

mittee of Shahid Beheshti University of Medical Sciences

(IR.SBMU.RETECH.REC

.1400.519) and registered in the Iranian Registry of Clinical

Trials (IRCT Identifier: IRCT20201012049010N2). A written

informed consent form was obtained from all patients after

giving a wide explanation of the study procedure.

2.2. Participants

Participants meeting the following criteria were deemed el-

igible for enrollment in the study: age equal to 18 years or

older, patients with COVID-19 pneumonia (pulmonary CT

involvement), positive RT-PCR test, and hospitalization in

the last 6 hours. The following criteria rendered individu-

als ineligible for study participation: any case of a central

nervous system disorder, need to be admitted to the ICU or

intubated at enrollment, history of lung disease, SpO2 94%

or above (room air), pregnant woman, history of congestive

heart failure, requiring mechanical ventilation at enrollment,

evidence of multi-organ failure at enrollment, or a recent di-

agnosis of acute coronary syndrome. Individuals meeting

any of the following criteria were excluded from the study:

inability to continue the study procedure for any reason, ICU

admission during the study period before the fifth day, and

dissatisfaction to continue the study for any reason.

2.3. Intervention

Eligible individuals were assigned (1:1) to the IS (received ISE

added to usual care) or the control group (received usual care

only) by simple randomization.

The randomization was done using a computer-generated al-

location order. A non-involved researcher in the sampling

process used a sealed opaque envelope with random num-

bers (group I or group II) inside them, which were opened at

the time of randomization. There was no way to see the al-

location type in the envelopes before opening. Opening the

envelopes was done by another researcher who was respon-

sible for the patients’ intervention before applying the allo-

cated interventions. The assessor researchers and statistical

analyzers were blinded to the randomization process and in-

terventions used for the recruited participants. They had no

access to the patient’s medical records.

Both groups received the same routine care in terms of med-

ical treatment and other procedures based on WHO COVID-

19 management guidelines. (17) The IS group was asked to

do ISE along with routine care. A pulmonary physical ther-

apist explained the instructions of ISE to the patients in the

experimental group and continued training until they were

assured that they were using ISE correctly.

The participants were trained to inhale for 3-5 seconds

deeply and slowly, hold it for about one second, and then

exhale slowly into the spirometer as their lips made a tight

seal around the mouthpiece in the sitting or semi-fowler po-

sitions. Further, they were asked to cough, have a short pe-

riod of rest, and repeat the entire cycle five times in three sets

every day during the hospitalization period. They were also

asked to continue ISE after discharge for three months. The

participants received oxygen through a nasal cannula during

the ISE, if needed. The interventionist researcher visited pa-

tients twice daily until discharge or dropout to ensure they

were using IS correctly. The patients had a direct connection

to the interventionist researcher and called him if they devel-

oped symptoms of chest pain, excessive fatigue, hemoptysis,

or worsening dyspnea.

2.4. Data gathering

In order to confirm patients’ compliance with the interven-

tion program, an ISE team member personally contacted

the participants in the experimental group twice daily at the

end of each shift to evaluate the ISE duration and possible

side effects. The researcher contacted patients in the control

group daily to ensure ISE had not been started by the medical

service and followed up with the patients weekly by phone

calls until the end of the third month after discharge. The

team members collected estimates about patients’ compli-

ance based on their statements at the time of the record. The

patient was dropped out of the study when he/she reported

discontinuing ISE for any reason in the intervention group.

Data from participants’ medical records and demographic
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characteristics were collected immediately after enrollment.

Patients were clinically evaluated at baseline and daily (un-

til the fifth day), including venus blood gas (VBG) analysis,

quantitative level of blood C-reactive protein (CRP), D-dimer,

peripheral O2 saturation (SpO2), blood pressure (BP), respi-

ratory rate (RR), pulse rate (PR), and dyspnea level. Data were

collected daily for data monitoring and participants’ safety to

find ISE-related possible adverse events; however, they had

no effect on the statistical analysis procedure. If the research

team found any possible adverse events in one participant,

the patient was excluded from the study, and a second evalu-

ation was not applied if a patient died, got intubated, or was

admitted to the ICU before the fifth day.

For VBG analysis, blood samples were taken from the up-

per extremity peripheral veins after breathing free air for two

minutes and were immediately analyzed. The severity of dys-

pnea was measured based on the Modified 0-10 Borg Dysp-

nea Scale (MBS). The patients were asked to report the sever-

ity of dyspnea after the five-minute sitting (resting) and also

after the 50-meter walking with a finger pulse oximeter (ac-

tivity) as a self-assessment, on a scale of zero indicating no

breathlessness at all and 10 indicating the highest perceiv-

able level of dyspnea. (18) BP, PR, and RR were recorded after

two minutes of sitting and SpO2 was recorded in the mode of

O2 therapy after breathing free-air for five minutes, using an

index finger pulse oximeter.

An expert radiologist determined the CT severity score (CT-

score) for each lobe based on the involvement percentage (0:

no involvement, to 5: >75% involvement). The total CT-score

was the sum of each lobar score, ranging from 0-25. (19)

One-month and three-month mortality rates were assessed

by following up to three months using a telephone-based as-

sessment. Moderate to severe COVID-19 infection was de-

fined as SpO2 ≥94% or <94% on room air + lung infiltration.

2.5. Outcome

Given that the present study aimed to evaluate the efficacy

of ISE on the level of blood O2 saturation, the main primary

outcome was SpO2 levels, along with MBS levels, RR, VBG

parameters (pCO2, PH, HCO3), and length of hospital stay

(LOS). In addition, the overall mortality rate, intubation rate,

and ICU admission rate were considered as the secondary

outcome measurements.

All outcomes were assessed before and after the day fifth ex-

cept the mortality rate, which was collected during the one

and three-month period.

2.6. Statistical analysis

The sample size was calculated based on a previous pilot

study using Bargahi, et al. (20) for achieving 80% power and

5% error, a sample size of 70 patients per group was calcu-

lated to detect a significant mean difference (MD) of 4% in

SpO2 outcome measurements between the groups. The fi-

nal sample size was considered 80 participants in each group

for a more accurate assessment and possible drop-out dur-

ing the study.

STATA version 13 (Stata, College. Statin, Texas, USA) was em-

ployed for statistical analysis. The normality of continuous

variables was initially checked using the P-P plot, Q-Q plot,

and Shapiro-Wilk test. To ensure a statistically balanced ran-

dom distribution between groups at the baseline, Fisher’s ex-

act test was used for gender, smoking status, ventilation type,

and comorbidities, and independent sample T-test was ap-

plied for age, body mass index (BMI), and the levels of CRP

and D-dimer.

The analysis of variance (ANOVA) was used as a crude anal-

ysis to determine the statistical differences between post-

intervention outcome measurements and continuous vari-

ables. Further, ANCOVA was performed considering CRP, D-

dimer, and CT-score as co-variances (one factor, three co-

variates). These factors were determined due to the follow-

ing reasons: although there was no statistical difference be-

tween groups among all baseline outcome measures, the MD

related to most of them, especially SpO2 as primary out-

come measurement, was more than 0.15 × standard devia-

tion (SD) among all participants. Considering the combina-

tion of quantitative CRP (qCRP) and D-dimer, CT-score was

reported as an important predictive value for disease pro-

gression and mortality rate among hospitalized patients with

COVID-19 pneumonia. (21) MD with a 95% confidence inter-

val (CI), standardized mean difference (SMD) with 95% CI,

and adjusted R2 were reported as effect sizes for each type

of analysis. Cohen’s d analysis was used to report SMD and

various intervals were considered in the interpretation of Co-

hen’s, including less than 0.02 (very small), 0.2-0.49 (small),

0.5-0.79 (moderate), 0.8-1.19 (large), and more than 1.2 (very

large). Further, adjusted R2 was reported to compare the

effects of considering co-founders/co-variables in statistical

analyses. The variation of adjusted R2>15% between ANOVA

and ANCOVA analysis models was considered important. To

analyze the categorical data, the binary logistic regression

was applied in the models for the crude and adjusted to base-

line measurements, including qCRP, D-dimer, and CT-score.

In addition, odds ratio (OR) was reported as the effect size,

and intention-to-treat (ITT) analysis was utilized for categor-

ical data analysis.

3. Results

A total of 268 patients were screened for eligibility, of whom

160 met the inclusion criteria and were randomly assigned to

IS (n = 80) or control (n=80) groups (Figure 1). At the time of

the study, none of the Iranians had been vaccinated against

Covid-19. No patient was admitted to the ICU, intubated, or

died before the fifth day and all patients participated in the

second assessment time. The groups were statistically simi-

lar regarding the baseline characteristics (Table 1).

After five days, three out of 80 (3.7%) and five out of 80 (6.3%)

were intubated in IS and control groups, respectively. Six par-

ticipants in the IS group (7.5%) and 11 of the patients in the

control group (13.8%) experienced ICU admission after the
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fifth day. Among 160 patients, three in the IS group and five

in the control group died in the hospital. Although no more

patients in the IS group died in months one and three, two

patients in the control group died in this period (Figure 1).

The results of the post-intervention between groups analy-

sis in the ANOVA versus the ANCOVA models indicated that

adjusting baseline measurement of each variable, D-dimer,

CRP, and CT-score changed the amount of adjusted R2 to

more than 15% among all outcome measurements except

for pH. The results of ANCOVA model demonstrated that the

participants in the IS group had statistically greater SpO2 af-

ter five-minute free air breathing [MD: 0.57, 95%CI: -1.29,

2.44; p <0.001] and SpO2 in the mode O2 therapy [MD: 0.29,

95%CI: -1.23, 1.8; p = <0.001] and lower RR [MD: -0.55, 95%CI:

-2.35, 1.26; p = 0.07], MBS at rest [MD: -0.45, 95%CI: -1.24,

0.34; p = <0.001], MBS after activity [MD: -0.07, 95%CI: -1.06,

0.92; p = <0.001], and LOS [MD: -1, 95%CI: -2.5, 0.57; p =

0.001]. No significant difference was observed between the

groups in terms of VBG parameters (pCO2, PH, and HCO3)

outcomes in both crude and adjusted models (Table 2).

The results of Cohen’s d analysis presented very small differ-

ences, i.e. < 0.19, related to all outcome measurements ex-

cept LOS which was small [SMD in the adjusted model: -0.2,

95%CI: -0.51, .11]. Table 2 shows more details of the statisti-

cal analysis of continuous data.

Although there was no statistically significant difference in

Intubation rate (p = 0.47), ICU admission rate (p = 0.20), one

and three-month mortality rates in crude analysis (p = 0.58),

the adjusted model analysis showed a marginal statistically

significant difference between the groups in secondary out-

comes, including intubation rate [OR: 0.42, 95%CI: 0.08, 2.21,

p = 0.06], one-month mortality rate [OR: 0.47, 95%CI: 0.09,

2.46, p = 0.05], and three-month mortality rate [OR: 0.47,

95%CI: 0.09, 2.46, p = 0.05] (Table 3).

4. Discussion

The present study aimed to evaluate the efficacy and safety of

ISE as an additional treatment for hospitalized patients with

moderate to severe COVID-19 pneumonia in the acute set-

ting.

The result of ANOVA indicated no significant difference by

adding ISE to the routine care in the IS group on the fifth

day. Although by considering covariance, including base-

line qCRP, D-dimer, and Ct-score as the most important fac-

tors for predicting the disease severity, the ANCOVA model

showed a very slight improvement in SpO2 levels, MBS

scores, and RR among the patients who received ISE. In addi-

tion, the result revealed that patients in the IS group stayed

in the hospital for a shorter period compared to the pa-

tients in the control group (about half a day less), support-

ing some suggestions about the application of ISE provided

by the guideline and expert advice mildly. (22) (23) (24) (25)

The patients in the IS group had a slightly lower rate of intu-

bation, death, and ICU admission within three months com-

pared to the patients in the control group. Although the score

needed to treat (NNT) levels for the secondary outcomes was

not clinically significant (>10), the logistic test adjusted to the

baseline covariates in one and three-month mortality, intu-

bation, and ICU admission rates outcomes verified the ad-

vantages of ISE application. This study confirms the recom-

mendations from experts and guidelines for starting PR like

ISE early in the disease. (12) (22) (23) (25) Although the re-

sults of ANCOVA and binary logistic regression analysis pre-

sented significant or marginal differences in most outcomes,

the results of the efficacy of ISE application should be gener-

alized with caution since very slight or slight effect sizes were

reached.

Currently, there is a controversy regarding the use of various

PR strategies during the acute phase of COVID-19. A number

of researchers and specialists have prohibited the use of ISE

due to conceivable side effects and worsening of the disease

course. (2) (24) (25) (26) (27) On the other hand, some have

proposed ISE as a safe procedure in the early stage of COVID-

19. (25) (28) (29) In the present study, a few patients who per-

formed ISE reported mild dizziness, fatigue, and minor wors-

ening in breathing within the to-begin-with were inquired to

proceed with the intervention with long pauses between the

cycles to more compliance. Eventually, no serious complica-

tions were observed among the patients who performed ISE

which forced them to terminate the intervention during the

whole period of time. Furthermore, no statistical analysis re-

vealed any results about the participants’ worsening during

the study. Nevertheless, the results support the ISE as a safe

procedure to start in the early setting of the disease. Conse-

quently, it is suggested that patients take sufficient O2 sup-

port and be under accurate monitoring by an experienced

pulmonary physical therapist during exercises.

4.1. Limitations

The results of the present study should be considered in light

of some limitations. The trial was run in a single center only

and given the nature of the ISE, it was essentially outlandish

to blind the patients and the health staff. Due to the synchro-

nization of the study, the third peak of COVID-19 in Tehran,

and the overwhelming of accessible centers, it was impossi-

ble to perform more detailed clinical and para-clinical tests

such as spirometry and imaging, and the long-term mortal-

ity rate was satisfactory. Also, we avoided reporting the inten-

tion to treat. Eventually, further studies should explore the fi-

nancial esteem of utilizing the integrated treatment method

compared to the routine treatment alone.

5. Conclusions

Among the patients with moderate to severe COVID-19

pneumonia, the use of ISE integrated into routine care com-

pared with routine care alone in the early setting seems

led to a relatively statistically significant increase in SpO2

level, an improvement in respiratory status, and a reduc-

tion of the length of stay over five days. Considering that

ISE as a safe, contactless, feasible, low-price, potentially add-
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on intervention might minimally reduce the ICU admission

and Intubation rate, it seems to have no side effect on the

in-hospital and long-term mortality among patients with

COVID-19 pneumonia. Further trials should be considered

to run in more centers with more long-term evaluation and

wider clinical outcomes.
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Figure 1: Study diagram.
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Table 1: Comparing the baseline characteristics of studied patients between groups underwent the incentive spirometer (IS) and control

group

Variables Control group IS group P-value
Age, years
Mean ± SD 49.66 ± 12.15 47.77 ± 9.83 0.28
Sex
Male 38 (47.5) 42 (52.5) 0.53
Female 42 (52.5) 38 (47.5)
BMI (kg/m2)
Mean ± SD 23.39 ± 3.86 24.06 ± 4.53 0.32
SpO2 (%)
Free air 87.80 ± 4.7 87.80 ± 5.05 0.99
With O2 therapy 95.20 ± 3.67 95.94 ± 3.41 0.19
VBG parameters
pCO2 (mmHg) 44.80 ± 6.71 43.92 ± 6.79 0.41
HCO3 (mEq/L) 28.22 ±3.7 27.89 ± 3.68 0.56
pH 7.41 ± .04 7.42 ± .04 0.18
Modified Borg Scale
At rest 2.23 ± 2.23 2.41 ± 2.09 0.32
After activity 4.41 ± 3.27 4.9 ± 3.43 0.32
RR (n/minute)
Mean ± SD 24.55 ± 7.54 25.83 ± 6.58 0.25
Length of stay (day)
Mean ± SD 7.01 ± 4.84 6.5 ± 5.34 0.53
CRP (mg/L)
Mean ± SD 47.76 ± 25.35 55.77 ± 39.04 0.13
D-dimer (ng/mL)
Mean ± SD 581.63 ± 607.19 669.30±683.78 0.89
Smoking
Yes 16 (20) 15 (18.75) 0.84
Comorbidities
Diabetes mellitus 15 (18.75) 13 (16.5) 0.78
Heart disease 6 (7.5) 7 (8.75)
Hypertension 13 (16.5) 16 (20)
Kidney disease 1 (1.25) 2 (2.5)
Other 6 (7.5) 8 (10)
Oxygenation method
Cannula 6 (7.5) 5 (6.25) 0.86
Mask 74 (92.5) 75 (93.75)
Data are presented as mean ± standard deviation or frequency (%). BMI: body mass index; CRP: C-reactive protein;
IS: Incentive Spirometer; pCO2: Mixed venous CO2 pressure; SpO2: Oxygen saturation; VBG: venous blood gas analyses;
RR: respiratory rate; M: Mean; SD: standard deviation; n: Number.
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Table 2: Comparing different clinical and laboratory outcomes between two groups

Outcomes Groups F (P value) * SMD [95 % CI] Adjusted R2
IS (n =80) Control (n =80)

SpO2 (Free air) (%) 90.11 ± 5.9 90.10 ± 6.9 0.0 (0.99) a 0.00 [-.31, .31] 0.006

8.07 (0.00) b 0.10 [-.21, .41] 0.152
SpO2 (With O2 therapy) (%) 95.83 ± 5.22 95.89 ± 5.09 0.01 (0.94) a -0.01 [-.32, .3] -0.006

6.73 (0.00) b 0.06 [-.25, .37] 0.126
pCO2 (mmHg) 49.79 ± 7.71 50.1 ± 9.87 0.05 (0.83) a -0.03 [-.35, .28] -0.006

1.53 (0.2) b -0.04 [-.35, .27] 0.013
pH 7.40 ± 0.04 7.40 ± .05 0.37 (0.05) a -0.1 [-.41, .22] -0.004

0.76 (0.55) b -0.09 [-.4, .22] -0.006
HCO3 (mEq/L) 33.92 ± 3.69 30.71 ± 4.44 0.57 (0.45) a -0.12 [-.43, .19] -0.003

0.40 (0.80) b -0.13 [.18, -.45] -0.026
RR (number/minute) 23.45 ± 5.92 23.73 ± 5.73 0.09 (0.77) a -0.05 [-.36, .26] -0.006

2.18 (0.07) b -0.09 [-.41, .21] 0.029
Modified Borg Scale at rest 1.46 ± 2.42 1.75 ± 2.89 0.47 (0.49) a -0.11 [-.42, .2] -0.003

6.14 (0.00) b -0.18 [-.49, .13] 0.114
Modified Borg Scale after activity 3.24 ± 3.11 3.1 ± 3.4 0.08 (0.77) a 0.05 [-.26, .36] -0.006

3.91 (0.00) b -0.02 [-.33, .29] 0.068
Length of stay (day) 6.5± 5.34 7.01 ± 4.84 0.40 (0.53) a -0.1 [-.21, .41] -0.004

4.88 (0.001) b -0.2 [-.51, .11] 0.089
Data are expressed as mean ± standard deviation. IS: Incentive Spirometer; RR: respiratory rate; pCO2: Mixed venous CO2 pressure;
SpO2: Oxygen saturation; CI: Confidence interval; SMD: Standardized mean difference (based on Cohen’s d test),
ANOVA: Analysis of variance, ANCOVA: Analysis of covariance. *Analyzed using ANOVA/ANCOVA tests.
a Crude analysis; b Adjusted to baseline measurement of the D-dimer, CRP, and CT-score (as covariances).

Table 3: Comparing the mortality rate, ICU admission, and intubation rate of participants allocated to groups

Variables Yes No OR [95% CI] P-Value*
Intubation rate
IS group 3 (3.7) 77 (96.3) 0.58a [.13, 2.53] 0.47a

Control group 5 (6.3) 75 (93.7) 0.42b [0.08, 2.21] 0.06b

ICU admission rate
IS group 6 (7.5) 74 (92.5) 0.51a [0.18, 1.45] 0.20a

Control group 11 (13.8) 69 (86.2) 0.45b [0.15, 1.34] 0.48b

Hospital mortality
IS group 3 (3.7) 77 (96.3) 1a [0.19, 5.1] 1.00a

Control group 3 (3.7) 77 (96.3) 0.82b [0.13, 5.25] 0.06b

One-month mortality
IS group 3 (3.7) 77 (96.3) 0.58a [0.13, 2.53] 0.47a

Control group 5 (6.3) 75 (93.7) 0.47b [0.09, 2.46] 0.05b

Three-month mortality
IS group 3 (3.7) 77 (96.3) 0.58a [0.13, 2.53] 0.47a

Control group 5 (6.3) 75 (93.7) 0.47b [0.09, 2.46] 0.05b

Data are presented as number (%). ICU: Intensive care unit; IS: Incentive spirometry. CI: Confidence interval;

OR: odds ratio. a Crude analysis; b Adjusted to baseline measurement of the D-dimer, CRP, and Ct-score (as covariances);
* Using logistic regression analysis.

This open-access article distributed under the terms of the Creative Commons Attribution NonCommercial 3.0 License (CC BY-NC 3.0).
Downloaded from: https://journals.sbmu.ac.ir/aaem/index.php/AAEM/index


	Introduction
	 Methods
	Results
	Discussion
	Conclusions
	Declarations
	References

