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Abstract 

Background: There are many physiological changes occur during pregnancy that affect oxygenation of the preg-
nant women. It was considered that aerobic and breathing exercises are safe for the mother and the fetus especially 
moderate intensity exercise during pregnancy.

Objective: This study was designed to investigate the blood oxygenation response to aerobic exercise combined 
with breathing exercises in pregnant women.

Methodology: Forty pregnant women were selected from obstetrics and gynecology outpatient clinic at Kasr El Einy 
Hospital, Egypt, confidentiality was assured. They were ranged from 25 to 30 years old, with body mass index (BMI) 
less than 30 kg/m2 and at the beginning of  3rd trimester, this study was conducted from September 2019 to April 
2020. They were assigned into two groups: group A performed aerobic exercise in a form of walking for 20 min. On 
the treadmill at 60–75% of the maximum heart rate (MHR) of each woman, three times per week in addition to deep 
breathing exercises in form of diaphragmatic and lateral costal breathing; group B who performed deep breathing 
exercises only in form of diaphragmatic and lateral costal breathing. The program continued for three months, three 
times per week. The oxygen saturation (SaO2) was measured twice time, firstly, at the beginning of  3rd trimester of 
pregnancy then after three months of treatment program.

Results: The results of this study revealed a statistically significant difference in the oxygen saturation in group A than 
in group B.

Conclusion: It could be concluded that there was significant statistical effect of aerobic exercise combined with 
breathing exercises on blood oxygenation in pregnant women. It improved the oxygen saturation in pregnant 
women.
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Introduction
The normal physiological alterations that occur dur-
ing pregnancy are very important for fetus survival and 

labor preparation. During pregnancy, the lung volumes 
and capacities are changed as there was enlargement 
of the uterus, and the diaphragm was raised about 4 
cm. This leads to upward displacement of the rib cage, 
expanding the ribs angle with the spine [1]. These pro-
gressions expanded the lower thoracic breadth by about 
2 cm and the thoracic boundary by 6 cm. During preg-
nancy, abdominal muscles had less tone and activity, 
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making breath more dependent on the diaphragm. Eleva-
tion of the diaphragm was coupled with decrease in the 
total capacity of the lung and function residual capacity, 
while both tidal volume and oxygen consumption were 
increased (Ajne et al. 2005) [2].

Pregnancy is related with significant respiratory 
changes, it expands O2 utilization by 15 to 20%, a huge 
part of this increment is related with the necessities of 
the feto-placental unit, and the expanded work by the 
maternal organs (heart, kidneys, and lungs) (Charles 
et al. 2008) [3]. That expanding in the ventilation because 
of increase of tidal volume. This ventilation expansion 
is superior to increase in oxygen consumption and this 
brought about both hyperventilation and an expanded 
ventilatory comparable for oxygen (the ventilation in lit-
ers needed for every 100 mL of the consumed oxygen) 
[4].

Knowledge of expanded ventilation is one clarification 
for the feeling of dyspnea in pregnant women without 
cardiopulmonary restriction. Functional residual capac-
ity diminishes and alongside the expanded oxygen con-
sumption described, prior effects in the reduced oxygen 
reserve (Gabbe et al., 2007) [5].

Aerobic exercise (additionally called cardio) is a physi-
cal of generally low intensity that fundamentally depends 
on the aerobic energy producing process. Aerobic signi-
fies “living in air” and refers to the utilization of oxygen to 
adequately satisfy energy needs during exercise through 
the aerobic metabolism. For the most part, activities with 
light-to-moderate intensities that are sufficiently sup-
ported by aerobic metabolism can be performed for elon-
gated periods of time. The intensity ought to be in the 
range of 60 and 85% of the maximum training heart rate 
[6].

Exercise should be part of a healthy pregnancy. Walk-
ing is perhaps the most ideal approaches to obtain the 
heart rate up and gain the regular exercise benefits during 
pregnancy. The treadmill considered as a very effective 
and safe environment for exercising during pregnancy. 
The brisk walking is the best treadmill exercise that can 
be performed during pregnancy [7].

During pregnancy, moderate aerobic exercise has all 
the earmarks of being safe for both fetus and the mother 
and may improve some pregnancy outcomes such as 
preeclampsia and gestational diabetes. Pregnant women 
while performing moderate intensity of exercise, react 
distinctively contrasted with non-pregnant women. The 
expansion in oxygen utilization for a given remaining 
task at hand is more noteworthy. In pregnant women 
weight bearing activities, for example, treadmill walk-
ing, is related with fundamentally higher oxygen utiliza-
tion than cycle ergometry contrasted with the distinction 
between these two modes in non-pregnant [8].

During aerobic exercise the cardiac output rises as in 
pregnant compared with non-pregnant ladies. This dis-
tinction is essentially because of an expansion in stroke 
volume. The correspondingly more prominent expansion 
in cardiac output with exercise brings about expanding 
oxygen conveyance to the fetus during maternal exercise 
because of increment blood stream to the lung (permit-
ting the lung to convey more oxygen into blood) (Jensen 
et al. 2005) [9].

Aerobic exercise like walking or running on the tread-
mill presents many benefits, for the pregnant ladies with 
routine exercises, to get out of achieving extra weight 
during pregnancy and can simply go back to the pre-
pregnancy weight after delivery. Exercise likewise can 
diminish the danger of gestational diabetes and other 
pregnancy-related conditions. At long last, walking or 
running is a great method to set up the body for process 
of labor (Penney, 2008) [10].

Breathing is one of the substantial processes that can 
be either is voluntary or involuntary. Breathing can 
occur automatically without considering it, or subjects 
can change it intentionally and freely. Considering this 
remarkable relationship among thinking and bodily pro-
cesses, breathing pattern can assume a deciding role in 
how much subjects are influenced by stresses [11].

Diaphragmatic breathing encourages subjects to inhale 
more easily and utilize less energy. Patients with lung 
diseases often have enlarged lungs since air gets caught 
in the lungs. Diaphragmatic breathing gets the stale, 
trapped air out of the lungs [12].

As there are numerous physiological changes happen 
during pregnancy that influences the oxygenation of the 
pregnant women, so this study was carried out to dis-
cover the impact of the aerobic exercise combined with 
breathing exercises on oxygenation during pregnancy.

Participants and methods
Study design
The study was designed as a randomized controlled trial. 
Ethical approval was obtained from the institutional 
review board of the faculty of physical therapy, Cairo 
University by number P.T.REC/012/002499) before start-
ing of the study and the clinical trial registration in Clini 
caltr ial. gov with an identifier number NCT04077931. 
The study was followed the Guidelines of Declaration of 
Helsinki on the conduct of human research.

Participants
Forty volunteers’ pregnant women at the beginning 
of  3rd trimester participated in this study. They were 
selected randomly from the obstetrics and gynecol-
ogy outpatient clinic Kasr El Einy Hospital, Egypt, 
confidentiality was assured. Inclusion criteria of the 

http://clinicaltrial.gov
http://clinicaltrial.gov
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participants in the study were as follows: their ages 
were ranged from 25 to 30 years, and body mass index 
(BMI) were less than 30 kg/m2. All participants were 
pregnant women at the beginning of the  3rd trimester. 
Exclusion criteria of the study were as follows: a par-
ticipant who had pulmonary diseases, cardiovascular 
diseases, and psychiatric disorders.

Participants were assigned randomly used sealed 
envelope into two groups (A&B) equally in the number. 
Group A consisted of 20 pregnant women at the begin-
ning of the  3rd trimester. They performed aerobic exer-
cise training in the form of walking on the treadmill for 
20 min, three times per week for 12 weeks. Then, they 
performed deep breathing exercises in form of diaphrag-
matic and lateral costal breathing. Group B consisted of 
20 pregnant women at the beginning of the  3rd trimester 
who performed deep breathing exercises only in form of 
diaphragmatic and lateral costal breathing.

Eligibility
Forty-four women were assessed for eligibility in the 
present study, 4 women were excluded from our study 
(4 women declined to participate), and so 40 women 
were randomized to the study. And finally, 40 women 
completed the study and their data had been analyzed 
(Fig. 1).

Randomization
Simple randomization was done by sealed envelope 
as before the study started the therapist collected 40 
women who met the inclusion criteria and then each 
one was instructed to select one of sealed envelope, 
there were 40 sealed envelope 20 of them contain let-
ter (A) and 20 of them contain letter (B).

Methods
Before the start of the first session, each pregnant woman 
was informed about the program of exercises, and 
informed written consent form was signed from each 
woman before participation in the study. This study was 
conducted from September 2019 to April 2020.

Aerobic exercise for all participants in group A
Women performed aerobic exercise in a form of walking 
for 20 min on the treadmill three times per week for 12 
weeks.

Treadmill: (power 220 V, 50/60 Hz): its speed, inclina-
tion and timer are adjustable, and it also provided with 
the control plane to display the exercises parameters.

Intensity of exercises
The intensity of exercises was calculated as 60–75% of 
her maximum heart rate (MHR) [13] as follows:

MRH (Maximum heart rate = 220 − age in years) [14].

Mode of exercises
Walking on the treadmill with fixed 0% grade inclination.

Fig. 1 CONSORT flow chart for the participants in the study
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Duration of exercises
Firstly, every woman started with 5 min warming up 
exercises in form of stretching muscles of lower limbs 
and walking in places. Then, the active period started 
by standing on treadmill and catching the handles by 
her hand, so her pulse rate appears on the screen of the 
machine. She asked to maintain 1 min and then we pick 
the heart rate from the screen. She asked to start walking 
with the speed of the machine was adjusted at 0.8 km/h, 
so her resting pulse rate increases, then we increased the 
speed by 0.2 km/h gradually every 2 min (to give a time 
for adjustment of heart rate) until reaching the maximum 
heart rate (not less than 60% and not more than 75% of 
maximum heart rate). So, the intensity of exercises can 
be increased or decreased only by changing the speed of 
treadmill according to maximum heart rate [14].

Finally, each exercise session terminated with cooling 
down performed immediately after the active period to 
gradually bring HR to its pre-exercises level, in the form 
walking at low intensity (40% of the maximum HR) on 
the treadmill for 5 min.

Deep breathing exercises for all participants in group A
In the form of diaphragmatic and lateral costal breathing.

Diaphragmatic breathing exercises

– Position of the woman: the woman assumes a relaxed 
comfortable position, e.g., crock lying, sitting, stand-
ing position.

– Position of the therapist: stride standing position at 
the level of the waistline.

One hand of the therapist is placed on the abdo-
men just above the level of the waistline on horizontal 
position.

Technique of breathing exercises: regular aerobic exer-
cise in a form of breathing exercises included duration of 
30 min at 40–70% VO2 max, performed 2–3 times per 
week. Each woman practiced the deep breathing exer-
cises for 30 min in the form of diaphragmatic breathing 
exercises for 15 min and lateral costal breathing exer-
cises for 15 min, three times per week for 12 weeks. Each 
pregnant woman performed slow breathing six times in 
a minute as deep breathing exercises consisted of inspi-
ration and expiration in a form of diaphragmatic breath-
ing exercises and lateral costal breathing exercises in each 
session. Each six slow breaths per minute, as divided into 
(inspiration) breath in for 4 s and breath out (expiration) 
for 6 s. Each complete breath should last 14 s and this is 
repeated and performed six times. Each woman took a 
rest between the exercises 2 min as duration of exercises 
of each deep breathing exercises for 15 min [15]. The 

therapist asked the women to take deep inspiration from 
her nose, push hand upward, and then expire the air from 
the mouth with a sigh.

Lateral costal breathing
Position of the woman and the therapist: as before in 
diaphragmatic breathing, and as technique of breathing 
exercises. Both hands of the therapist placed laterally on 
the chest wall with the finger fanning to take the shape of 
the chest and both thumbs directly upward [15].

The therapist asked the women to take deep inspiration 
from the nose, open out ribs, push hand laterally, and 
then expire the air from the mouth with a sigh

Group B (control group)
Women in the group B performed deep breathing exer-
cises only in the form of diaphragmatic and lateral costal 
breathing exercises as described for group A.

Outcome measures
The assessment of the participants in the two groups 
(A and B) was done before, after the end of the treat-
ment program by the measurement of oxygen saturation 
(SaO2) through the pulse oxymeter.

Pulse oxymeter
It was used to measure oxygen saturation (SaO2) on the 
right index of everyone. Each individual sits quietly for 
about 5 min before the measurement and sits silently 
during the measurement. After placing the sensor of the 
oxymeter on the index finger, the pregnant woman asked 
to wait until a reading registered on the oxymeter display, 
also she was asked to wait for another 15 s until verify-
ing a steady signal. The Pulse oxymeter begins to record 
SaO2 and pulse rate every 10 s. Six observations were 
recorded, and their mean used as the individual’s SaO2 
[15].

Statistical analysis
Results were expressed as mean ± standard devia-
tion (SD). Paired t test was used to compare between 
the “pre” and “post” tests for blood oxygenation at each 
tested group. Independent t test was conducted to com-
pare blood oxygenation between both groups in the “pre” 
and “post” tests with the alpha level 0.05. Prior to final 
analysis, data were screened for normality assumption, 
homogeneity of variance, and presence of extreme scores. 
This exploration was done as a pre-requisite for paramet-
ric calculations of the analysis of difference. Descriptive 
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analysis using histograms with the normal distribution 
curve showed that the data were normally distributed 
and not violates the parametric assumption for each of 
the measured dependent variables. Additionally, testing 
for the homogeneity of covariance revealed that there 
was no significant difference with p values of > 0.05. The 
box and whisker plots of each of the tested variables after 
removal of the outliers were done. All these findings 
allowed the researchers to conduct parametric analysis.

Results
As shown in Table  1, the general characteristics for all 
subjects in studied groups A and B at the entry of the 
study. Group A: the means of their age, BMI, and gesta-
tional age were 26.65 ± 1.38 years, 27.42 ± 1.23 kg/m2, 
28.8 ± 1.45 weeks, respectively.

Group B: the means of their age, BMI, and gestational 
age were 27.75 ± 1.2 years, 27.86 ± 1.37 kg/m2, 28.9 ± 
1.7 weeks, respectively.

There was no statistically significant difference between 
the mean value of age, weight, height, BMI, and gesta-
tional age of the study group (A) and control group (B) 
where their t and p values were − 1.694, 0.098, − 1.124, 
0.268, − .749, 0.458, 0.131, 0.869, respectively and 0.224, 
0.824 (Table 1).

Table 2 demonstrated the blood oxygenation pre- and 
post-treatment for group (A). Paired t test showed that 

there was significant difference between pre- and post-
treatment as pre-treatment the blood oxygenation was 
(96.21 ± 0.48) and post-treatment it was (99.98 ± 0.52). 
P value was (0.025) and the percentage of improvement 
was 3.91 % (increase).

Regarding group B
Table  3 demonstrated the blood oxygenation pre- and 
post-treatment for group B. Paired t test showed that 
there was significant difference between pre- and post-
treatment as pretreatment the blood oxygenation was 
(96.16 ± 0.47) and post-treatment it was (97.49 ± 0.46), 
the P value was (0.05) and the percentage of improve-
ment was 1.38 % (increase).

Table  4 the “independent t test” results for the blood 
oxygenation pre- and post-treatment between groups A 
and B. There was non-significant difference in pretreat-
ment values where the p value was (0.872). There was sig-
nificant difference in the post-treatment values, p value 
was (0.020).

Discussion
The results of this study showed that the percentage of 
improvement in blood oxygenation was 3.91% (increase) 
post-treatment for group A. As that there was significant 
difference between pre- and post-treatment where the 

Table 1 General characteristics of the two studied groups (A and B)

Data are expressed as mean ± SD

NS = p > 0.05 = not significant

Variables Group A (n = 20) group B (n = 20) t value P value

Age (years) 26.65 ± 1.38 27.75 ± 1.2 − 1.694 0.098 (NS)

Weight (kg) 75.2 ± 7.33 77.95 ± 8.12 − 1.124 0.268 (NS)

Height (cm) 164.25 ± 5.49 165.45 ± 4.59 − .749 0.458 (NS)

BMI (kg/m2) 27.42 ± 1.23 27.86 ± 1.37 0.131 0.869 (NS)

Gestational age (weeks) 28.8 ± 1.45 28.9 ± 1.7 0.224 0.824(NS)

Table 2 Mean values of blood oxygenation pre- and post-
treatment of group A

SD standard deviation, P probability, S significance, NS non-significance

Group A Blood oxygenation

Pre-treatment Post-treatment

Mean 96.21 99.98
±SD ± 0.48 ± 0.52
Mean difference − 3.77
Percentage of improvement 3.91 %↑
P value 0.025
S S

Table 3 Mean values of blood oxygenation pre- and post-
treatment of group B

SD standard deviation, P probability, S significance, NS non-significance

Group B Blood oxygenation

Pre-treatment Post-treatment

Mean 96.16 97.49
±SD ± 0.47 ± 0.46
Mean difference − 1.33
Percentage of improvement 1.38↑
P value 0.05
S S
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mean value of the blood oxygenation was 96.21 ± 0.48 
and 99.98 ± 0.52, pre- and post-treatment respectively. P 
value was 0.025.

In group B, the percentage of improvement in blood 
oxygenation was 1.38% (increase) in post-treatment. 
There was significant difference between pre- and post-
treatment as the mean values were 96.316 ± 0.47 and 
97.49 ± 0.46, pre- and post-treatment respectively. P 
value was (0.05). These results were supported with the 
following:

The body keeps up a steady degree of oxygen satura-
tion, generally, by chemical procedures of aerobic metab-
olism related with breathing. Utilizing the respiratory 
system, red blood cells, categorically the hemoglobin, 
accumulate oxygen in the lungs and appropriate it to 
the remainder of the body. The necessities of the body’s 
blood oxygen may vary, for example, during exercise 
when more oxygen is required or when living at higher 
elevations. A platelet is said to be "immersed" while con-
veying an ordinary measure of oxygen [16].

The study came in agree with study by Pirhonen et al. 
[17] who upheld the noteworthy impact of transient exer-
cise in the pregnant ladies reacted by expanding the oxy-
gen saturation till 29 weeks. From that point onward, the 
saturation level abatements yet stays at a more elevated 
level at a rate 95% even half year after conveyance. As the 
activity kept up the degree of oxygen saturation, As the 
investigation were 40 healthy women were enlisted to 
the examination before an arranged pregnancy, and were 
pursued multiple times during the pregnancy and for 
as long as half year after delivery. A submaximal bicycle 
exercise test with a target heart rate of 85% of the pre-
dicted age-adjusted maximum was performed. Maternal 
oxygen saturation was persistently recorded utilizing a 
pulse oximeter. Subsequently, at the extreme workload, 
the maternal oxygen saturation had expanded fundamen-
tally as of now at about 2 months gestation and stayed at 
an essentially more elevated level until 29 weeks of gesta-
tion. From there on, the oxygen saturation kept on being 
higher even at half of year post-partum period during 
the exercise test, the most minimal saturation was found 
during the late recuperation time frame, and afterward 
stayed unaltered previously, during and after gravidity.

 Larsson et al. [18] recorded in his examination, which 
included 40 pregnant ladies and 11 controls performing 
low-impact aerobic exercise were checked before work 
out, at a most extreme exercise level, and after exercise 
concerning their core temperature, their heart rate, and 
their oxygen saturation level. As  compared  with pre-
exercise values, oxygen saturation among ladies was 
fundamentally improved at both maximum-exercise and 
post-exercise measurements, but no measurement was 
beneath 95% in the oxygen saturation.

During maximal exercise, an outrageous lactate over-
flow to blood permits pH decline to beneath 7.1 and as 
indicated by the O2 dissociation curve, this is critical for 
SaO2. At the point when imbuement of sodium bicar-
bonate keeps up a steady blood buffer capacity, acidosis 
is lessened and SaO2 increments from 89 to 95%. This 
empowers exercise ability to expand, an impact addi-
tionally observed when O2 supplementation to inspired 
air restores arterial oxygenation. In that circumstance, 
exercise capacity increases less than can be clarified by 
VO2 and CaO2. Besides, the adjustment in muscle oxy-
genation during maximal exercise is not influenced when 
hyperoxia and sodium bicarbonate constrict desatura-
tion. It is recommended that different organs profit by 
improved O2 accessibility and particularly the cerebrum 
seems to build its oxygenation during maximal exercise 
with hyperoxia [19]. The consequence of concentra-
tion was bolstered by Stewart and Pickering [20] as the 
outright oxygen utilization (1/min) was expanded with 
propelling pregnancy very still and maximal exercise; 
however, the useful oxygen utilization (VO2) (ml/kg/
min) was not changed during pregnancy.

The lower maternal standard PCO2 favors transpla-
cental exchange of carbon dioxide from the baby to the 
maternal dissemination for expulsion. Maternal PaO2 
increments somewhat due to the expanded moment ven-
tilation and alveolar ventilation and may accomplish lev-
els of 100 to 105 mmHg. This higher weight encourages 
transplacental oxygen move. Transforming from a supine 
to sitting position increases PaO2 by around 13 mmHg 
[21].

Cardiac output is higher for a given exercise level in 
pregnant ladies contrasted with non-pregnant ladies. This 
distinction is principally because of an expansion in the 

Table 4 Comparison between groups A and B for blood oxygenation pre- and post-treatment

P probability, S significance, NS non-significant

Blood oxygenation Group (A) Group (B) Mean difference P value Significance

Pre-treatment 96.21 96.16 0.05 0.872 NS
Post-treatment 99.98 97.49 2.49 0.020 S
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stroke volume. The relatively more prominent increment 
in cardiac output with exercise brings about a decrease 
in the contrast between the blood vessel and blended 
venous oxygen content contrasts (CaO2–CvO2) con-
trasted and the non-pregnant state, prompting expanded 
oxygen conveyance to the embryo during maternal exer-
cise. Not many investigations have performed side effect 
constrained maximal cardiopulmonary exercise tests in 
late pregnancy. Maximal O2 utilization has been noted 
to be decreased in inactive pregnant ladies yet is related 
with lower top pulses and might be incompletely because 
of exertion [8].

This came in concur with study by Nepal et al. [22] as 
deep breathing amends the blood oxygenation  (SpO2) 
and influences the hemodynamics during pregnancy 
hypoxia. They examined the hemodynamic and venti-
latory impacts of slow deep breathing at high height in 
normal subjects. Toward the finish of slow breathing, 
an increase in  SpO2 (study A: from 80.2 ± 7.7% to 89.5 
± 8.2%; study B: from 81.0 ± 4.2% to 88.6 ± 4.5; both 
p < 0.001) and noteworthy decreases in both pulmo-
nary and systemic arterial pressure happened. This was 
related with expanded tidal volume and no adjustments 
in minute ventilation or pulmonary CO dispersion. Slow 
deep breathing ameliorates ventilation efficiency for oxy-
gen as appeared by blood oxygenation increment and it 
decreases the pulmonary and systemic blood pressure at 
high height however does not change the pneumonic gas 
dissemination.

Maximal oxygen uptake (VO2 max) of the person 
expands surprisingly with controlled exercises incre-
menting consistently. The expanded one is VO2 max, 
yet in addition individual’s maximum respiratory minute 
volume and maximum heart minute volume show incre-
ment by influencing one another. A high aerobic capacity 
is changed over to an anaerobic capacity positively [23]. 
SpO2 is the measure of oxygen conveyed relying upon 
hemoglobin in the blood and this structures the primary 
system for the transportation of oxygen to the cells (SpO2 
was utilized to demonstrate that a non-invasive measure-
ment was utilizing the pulse oximeter). Estimation of 
oxygen saturation provides data about hypoxia [24].

During pregnancy, submaximal oxygen uptake altera-
tions (V̇O2) rely upon the sort of activity performed. 
During maternal rest or submaximal weight-bearing 
activity (for example walking, treadmill exercise, step-
ping), absolute maternal V̇O2 is essentially expanded 
contrasted and the non-pregnant state. The size of pro-
gress is roughly corresponding to maternal weight gain 
[25].

At the point when pregnant ladies play out the sub-
maximal weight-supported exercises on land (for exam-
ple level cycling), the discoveries are conflicting. A few 

investigations revealed fundamentally expanded total 
V̇O2, while numerous others announced unaltered or 
just marginally expanded absolute V̇O2 contrasted and 
the non-pregnant state. The last discoveries might be 
clarified by the way that the metabolic interest of cycle 
practice is to a great extent free of the maternal weight, 
bringing about no absolute V̇O2 alteration [26]. This 
investigation came in help with an old examination Lot-
gering et al. [27] maximal VO2 was unaffected by preg-
nancy during bicycle (BE) and treadmill exercise (TE). 
O2 take-up (VO2) expanded at rest, the measure of O2 
accessible for work out for exercise (exercise minus rest) 
would in general abatement with advancing gestation, 
reaching statistical consequentiality only during TE at 35 
weeks gestation.

As the study by Heenan et  al. [28] analyzed pregnant 
(n = 14, mean gestational age 34.7 ± 0.4 weeks), and 
non-pregnant control group (n = 14) included physically 
active, healthy ladies. The point of respiratory compensa-
tion, maximal oxygen uptake (V̇O2max), the ventilatory 
threshold, and calculated work efficiency did not vary 
altogether among pregnant and non-pregnant ladies. 
Nonetheless, during the maximal exercises, the respira-
tory exchange proportion, and peak post-exercises lac-
tate, and abundance post-exercises oxygen consumption 
were significantly lower in the pregnant group.

During weight-bearing exercise, the work efficiency 
was demonstrated to be amended in athletic ladies who 
keep practicing and the individuals who quit practicing 
during pregnancy. At the point when balanced for weight 
gain, the expanded proficiency is kept up all through the 
pregnancy, with the improvement being more notewor-
thy in practicing ladies. Aerobic training substantially 
changes the respiratory response to exercises. This is 
accomplished by an increase in both maximal respiratory 
rate and maximum tidal volume [29].

In a study by McAuley et al. [30] analyzed the impacts 
of the aerobic conditioning during the second and third 
trimesters of human pregnancy on the ventilatory reac-
tions to graded cycling. Beforehand, inactive pregnant 
ladies were appointed haphazardly to an exercise group 
(n = 14) or a non-exercising control group (n = 14). 
Data were gathered at 15–17 weeks, 25–27 weeks, and 
34–36 weeks of pregnancy. Testing included 20 W  min−1 
increments in the work rate to a heart rate of 170 beats 
 min−1 and (or) volitional fatigue. Breath-by-breath ven-
tilatory and alveolar gas exchange estimations were com-
pared during rest, a standard submaximal VO2 and the 
peak exercise. Within both groups, resting (V̇O2max) 
increased significantly with advancing gestation. Peak 
work rate, respiratory rate VO2, VCO2, and O2 pulse 
(VO2/HR) were expanded after physical conditioning.
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The way that VO2 max, a determinant of aerobic 
capacity, is high enables the human body to lead prac-
tice longer in homeostatic conditions. During physical 
activity, 6 critical digits are known to decide how a lot 
of barometrical air oxygen utilized from alveoles moving 
to skeletal muscle mitochondria can be utilized [31]. (1) 
oxygen uptake into the lungs through alveolar ventila-
tion, (2) going of oxygen through alveolar-capillary mem-
brane by means of diffusion, (3) combining of oxygen 
with hemoglobin, (4) coming too oxygen to capillary in 
tissue levels via the artery blood, (5) dispersion of oxygen 
to mitochondria in capillary levels, (6) utilization of oxy-
gen in oxidative phosphorylation and ATP creation after 
use. Working of any of these means at high limit with-
out anyone else does not imply that more oxygen would 
be utilized by skeletal muscle tissue however a decline 
in limit of any of them will cause oxygen take-up decline 
influencing all responses [32].

The way that the degree of oxygen required for the per-
formance in the arterial blood of the human body cannot 
be kept up during substantial physical activity prompts 
the confinement in the capacity of these people. Because 
of the way that oxygen substance of the blood ves-
sel blood is straight forwardly conclusive in the aerobic 
sporty performance capacity, the variables affecting the 
body’s oxygenation has become an intriguing examina-
tion subject by practice physiologists and training scien-
tists [33].

Maternal exercise has critical impact on pregnancy-
induced alterations in ventilation and (or) alveolar gas 
exchange either during standard submaximal exercise or 
at rest [30].

As the breathing exercises in group B training-induced 
increment in the ventilatory threshold T (vent) and the 
peak oxygen pulse support the efficiency of prenatal fit-
ness programs to improve the capacity of maternal work. 
As this came in help with the following:

Cardio-respiratory endurance is the capacity of the 
heart, veins, and lungs to carry oxygen to muscles during 
the aerobic activity. Aerobic training improves capacity 
of the lung with the goal that more oxygen can enter the 
body during inhalation. Carbon dioxide increments when 
muscles are working hard, which increases the respira-
tory rate [32].

Determinately, in this study, regardless of the physi-
ological changes incited by pregnancy, which are funda-
mentally created to fulfill the expanded metabolic needs 
of mother and fetus, pregnant women benefit from per-
forming the regular physical activity, there are improve-
ments of cases during working in the study:

• Increase capacity to workload without sensation of 
breathless as hyperventilation as inability to walk or 
any activities.

• Decrease complains from inability to breathe or dif-
ficulties to breathe in and out when make activities.

• Regulate breathing rate without shallow breathing or 
hyperventilation, these results were supported with 
the following:

Regular physical activity is related with improved 
physiological, psychological, and metabolic parameters, 
and with diminished danger of morbidity and mortality. 
Recent suggestions planned for improving the wellbe-
ing and prosperity of non-pregnant ladies instruct that a 
gathering with respect to ≥ 30 min of moderate physi-
cal action ought to happen on most, if not all, days of the 
week [34].

Regular physical activity has been demonstrated to 
bring about stamped for mother and fetus. Maternal 
advantages incorporate improved cardiovascular capac-
ity, constrained pregnancy weight increase, diminished 
musculoskeletal distress, decreased occurrence of mus-
cle spasms and lower limb edema, state of mind stability, 
lessening of gestational diabetes mellitus and gestational 
hypertension [7].

Conclusion
It could be concluded that aerobic exercise  combined 
with breathing exercises improve the oxygen saturation 
in pregnant women.
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