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Right lateral position can improving oxygen saturation and respiratory rate
on under-five children with pneumonia
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Abstract

Pediatric patients with pneumonia experience respiratory dis-
tress in the form of shortness of breath and rapid breathing, which
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affects oxygen saturation. Oxygen saturation and respiratory rate
can be increased by providing the right lateral position.
Fulfillment of oxygen will affect the healing of children and can
reduce the length of stay in hospital. The purpose of this study was
to identify the effect of right lateral positioning on oxygen satura-
tion and respiratory rate in under-five children with pneumonia.
The study design was a quasi-experimental pre-posttest with con-
trol group design. Respondents were 32 infants with pneumonia,
(right lateral=16 and control group=16), selected by consecutive
sampling. Univariate and bivariate analyzes were performed.
There was a significant difference in oxygen saturation before and
after right lateral position (p-value=0.000) and there was a signif-
icant difference in the respiratory rate before and after right lateral
position (p-value=0.000). The results can be used to improve
health services by promoting the right lateral position as a self-
treatment intervention for increasing oxygen saturation and stabi-
lizing respiratory rate in infants with pneumonia.

Introduction

According to the United Nations International Children’s
Fund (UNICEF) in 2016, pneumonia accounted for around 16% of
the 5.6 million infant death cases in 2016. Indonesia’s health pro-
file data for 2017 stated that there were 46,34% with total 447.431
cases of infants with pneumonia.! Pneumonia is a respiratory dis-
ease of the alveoli with frequently arising symptoms such as short-
ness of breath and rapid breathing, which is caused by viruses,
fungi and bacteria.2 Pneumonia is classified as an acute disease
usually caused by bacteria, with symptoms and signs of chest con-
solidation or a chest radiograph that has undergone new changes.3
Pneumonia is divided into three groups according to the Integrated
Management of Childhood Illness (IMCI), namely: i) Severe
pneumonia if the child shows symptoms such as cyanosis, severe
respiratory distress such as grunting, severe chest retraction,
severe general signs such as refusing to drink/suckle, lethargy and
seizures; ii) Pneumonia if there are signs of rapid breathing, chest
retraction and coughing; iii) Non-pneumonia if there are no signs
or acute symptoms of pneumonia.4

Pneumonia that is not treated properly can develop into hypox-
emia and can affect the metabolic processes of body cells.5 Children
with pneumonia who are hospitalized have often experience respi-
ratory distress which is characterized by rapid breathing, chest
retraction, nostril breathing and sometimes accompanied by addi-
tional breath sounds or stridor.6 WHO recommends treatment of
pneumonia which needs oxygen therapy if the Peripheral Capillary
Oxygen Saturation (SpO2) value is less than or equal to 94%.7
Treatment of infant pneumonia includes giving oxygenation and
nebulization also providing a comfortable position.5 A comfortable
position reduces the coughing frequency and increases oxygen sat-
uration so that the infants feel comfortable and can rest well.8
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The lateral position is a position that maintains good patency
of the airway. Research conducted by Jung, Kim, and Lee at the
Dongsam Hospital Korea, suggests that the lateral position
increases oxygen saturation and reduces the incidence of stridor
and laryngospasm compared to the supine position for tracheal
extubation in children.® Previous study also state that patients
with ventilators who are placed in a lateral position can avoid
Ventilator-Associated Pneumonia (VAP) incidents.10 The results
of a study in Townsville, Australia showed that the value of oxy-
gen saturation when sleeping with a right-side position is higher
than in the left position in cardio-respiration patients.!! Changes
in lateral position will affect the blood’s backflow to the heart so
that the ability of the heart to pump will increase. Thus, the
hemoglobin that binds oxygen increases and the oxygen in the
cells will be fulfilled which then enable the oxygen saturation to
increase.!2 The recommended position is a right lateral position
with an inclination of approximately 30 degrees to prevent com-
pression of either lung.!3 Adopting a lateral position aims to pre-
vent the spine from being compressed, to facilitate breathing and
to unencumber the body’s organs.14

The pronation position has been widely studied and was found
to have a positive effect on babies with heart problems.!5 They
concluded that in premature babies who use mechanical ventila-
tion, pronation position intervention can be carried out because in
this position, the pressure on the thoracic wall will decrease and
promote increased lung expansion so that oxygenation status
increases. Independent nursing intervention in the form of provid-
ing the right lateral position for infant with pneumonia is impor-
tant.5 Physiological position therapy such as lateral and prone
positioning has a low level of risk. Furthermore, it does not require
experienced therapists, and can be performed independently by
patients with the help of parents. Positioning has not been the focus
of nursing interventions, apart from collaborative interventions,
research is therefore needed to assess the effect of right lateral
position and pronation on oxygen saturation and respiratory rate in
under-five pneumonia. The aim of the study was to identify the
effect of the right lateral position on oxygen saturation and respi-
ratory rate of infants with pneumonia

Materials and Methods

Design

This study used a quasi-experimental design with a pre-
posttest control group. The intervention group would receive the
right lateral position while the control group would receive the
pronation position.

Population/sample

The participant in this study were all infants suffering from
pneumonia who were encountered during data collection and
were treated at a referral hospital in South Sumatra. The partici-
pants met the following inclusion criteria: i) Children aged less
than 5 years with a diagnosis of pneumonia or broncho-pneumo-
nia who are treated in hospital on day 1 or 2; ii) Infants with
pneumonia who received 2 liters of nasal oxygen therapy and
received the same antibiotics; and iii) Having no contraindica-
tions for intervention such as postoperative abdominal or tho-
racic wounds, spinal injuries, burns or fractures. The exclusion
criteria for this study were children suffering from pneumonia
who experienced worsening conditions and decreased awareness
during research activities.
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Data collection

The research sample was taken using consecutive sampling.
The number of respondents was 32 pneumonia children under five
years old, with 16 in each group. The research was conducted from
March to July 2020. Data collection tools used were observation
sheet for measurement of oxygen saturation and respiratory rate of
children with pneumonia and questionnaires sheet contains demo-
graphic data and respondent characteristics, such as age, gender,
nutritional status, and severity to obtain primary data directly from
the respondents. The questionnaire was filled out by the researcher
or research assistants. The researchers also used stationery (pen),
pulse oximetry to assess oxygen saturation which had been cali-
brated by the hospital’s electromedical technician, a pillow to sup-
port the head, a bow ruler to measure the tilt angle, a rolling pillow
made with a 30 degree tilt angle, a guide sheet for position setting
and a stop watch. The primary researcher was assisted by 2
research assistants and the inter-rater reliability test was conducted
before data collection started.

Data analysis

Univariate analysis was used to analyse the characteristics of
the research respondents including age, gender, nutritional status
and disease severity that was processed using SPSS. The normality
test was performed with the Shapiro-Wilk method and the results
were normally distributed. The homogeneity test showed that the
data was homogeneous which suggest that the samples from both
groups came from the same population. The ethical principles
applied were beneficence, respect for human dignity, respect for
privacy and confidentiality and right to justice.

Results

The characteristics of respondents who participated in this
study were as follows. The average age of children under five with
pneumonia was 10.38 months; the proportion of boys and girls was
the same which is 50%; more boys were in the right lateral and
more girls in the control group; nutritional status is mostly good
nutritional status, (-2 SD to 2 SD); and the severity level according
to WHO was pneumonia and severe pneumonia in this study, the
majority of respondents were pneumonia (84,4%).

Table 1 shows the results of the T-Dependent statistical test
where the average oxygen saturation after right lateral position
intervention increased compared to before the right lateral adjust-
ment. In the control group, the average oxygen saturation after
intervention increased although it was not statistically significant.
The average respiratory rate after right lateral position intervention
decreased. The average respiratory rate in the control group also
decreased after the intervention period, although again it was not
statistically significant. Table 2 shows the results of the T-
Independent statistical test where there was a significant difference
in the oxygen saturation and respiratory rate before and after giv-
ing right lateral position intervention. Whereas in the control group
there was no difference in oxygen saturation and respiratory rate
before and after being given the position.

The distinction between the two groups obtained from the
Mann Whitney test showed that there was a significant difference
in oxygen saturation and respiratory frequency in the intervention
group and the control group. Analysis of the characteristic vari-
ables, (age, gender, nutritional status, and severity) on the post-test
scores found no significant relation between respondent’s charac-
teristics regarding oxygen saturation and respiratory rate.
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Discussion

There was an increase in oxygen saturation after right lateral
intervention of 4.625%. The results of further analysis with the
Dependent T test showed that there was a significant difference in
oxygen saturation before, (pretest) and after, (posttest) right lateral
position intervention. This demonstrates that there is a positive
effect of using right lateral position intervention to increase oxygen
saturation in children with pneumonia. This is in line with the
research in Townsville, Australia, who showed that the oxygen sat-
uration value during right side sleep was higher than in the left
position in cardio-respiration patients.!!

Changes in lateral position will affect the blood’s backflow to
the heart so that the ability of the heart to pump will increase. Thus,
the hemoglobin that binds oxygen will also increase and oxygen in
the cells will be fulfilled thereby increasing oxygen saturation.!2
Research by Yesni states that adopting a right lateral position for
30 minutes before bedtime in heart failure patients provides phys-
ical comfort, which indirectly increases oxygen saturation.!6 The
results of further analysis with the Dependent T-test obtained a p-
value=0.000<a (0.05). It can therefore be concluded that there is a
significant difference in breathing frequency before, (pretest) and
after, (posttest) adopting the right lateral position intervention.
This shows that there is a positive effect of using right lateral posi-
tion intervention to decrease the respiratory rate of children with
pneumonia. This is in line with the research conducted in Slovenia,
which concluded that the right lateral position decreases the respi-
ratory rate.!7

According to Yesni, vagus activity when resting in the right lat-
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eral position will benefit the heart because the atrium position is
anatomically on the right so that venous blood backflow decreases
from the superior and inferior vena cava.!® The work of the heart
will also be lighter and will increase activity in the parasympathet-
ic nerves. Airway obstruction due to the tongue and palate being
pushed back are also avoided. Researchers are of the opinion that
the right lateral resting position will prevent obstruction of the air-
way in the pharyngeal area due to pushing the tongue and palate
backward which can cause nasopharyngeal and oropharyngeal
occlusion while the patient is sleeping, so that the patient will feel
more comfortable when the right lateral position.

There was no difference in oxygen saturation before, (pretest)
and after, (posttest) giving intervention to the control group. This
shows that there is no effect of giving intervention in the control
group on the increase in oxygen saturation in children with pneu-
monia. However, there was an increase in the average oxygen sat-
uration of 1.31% compared to before adjustment in the control
group although this result was not statistically significant. Most of
the respondents experienced an increase in oxygen saturation.

There is no difference in the breathing frequency before,
(pretest) and after, (posttest) administering intervention to the con-
trol group. This shows that there is no effect of adopting right lat-
eral position intervention on decreasing respiratory frequency in
children with pneumonia. In contrast to research by Anggraeni et
al., the pronation position is one of the recommended positions to
be used as an intervention in increasing oxygen saturation and sta-
bilizing respiratory rate.!8 Premature infants who require mechan-
ical ventilation can use pronation position intervention, because in
this position the pressure on the thoracic wall will decrease thereby
increasing lung expansion so that oxygenation status increases.

Table 1. Overview of the before and after levels of oxygen saturation and respiratory rate of children with pneumonia in the right lateral

position and control groups (n=32).

Oxygen Saturation

Before (Pretest) 88-98 93,88+3,649 97-100 95,13+3,160 0,309

After (Posttest) 89-99 98,50+0,894 94-99 96,44+1,504 0,000
Respiratory Rate

Before (Pretest) 55,19 55,19+6,911 89-99 57,00+6,314 0,445

After (Posttest) 43,38 43,38+7,881 94-99 55,69+6,897 0,000

Table 2. Differences in the before and after levels of oxygen saturation and breathing frequency of children with pneumonia in the right
lateral position (intervention) and pronation (control groups). n=32.

Oxygen saturation
Right lateral

Before 93.88
After 98.50
Pronation (control)
Before 95.13
After 96.44
Respiratory rate
Right lateral
Before 55.19
After 43.38
Pronation (control)
Before 57.00
After 55.69

3.65 4.62 0.000
0.89
3.16 1.31 0.064
1.50
6.91 -11.81 0.000
7.88
6.31 -1.31 0.170
6.89
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The pronation position can also stabilize hemodynamics in prema-
ture infants.15

There is a significant difference in oxygen saturation between
the intervention and control groups and there is a significant differ-
ences in the respiratory rate between the intervention and control
groups. The results of this study differ from those obtained by
Punthmatharith and Mora, who found that oxygen saturation in the
prone position is not significantly different from the supine posi-
tion in infants. But in premature infants the value of oxygen satu-
ration is higher in the prone position than in the lateral position.
While the breathing frequency in the lateral position showed no
significant difference from infants in the supine position.!9

Gordon, Jones, Sealey, and Buettner in Townsville, Australia
state that their results showed that the oxygen saturation value dur-
ing right side sleep was higher than in the left position.!! Research
by Tongyoo, Vilaichone, Ratanarat, and Permpikul conducted at
Siriraj Hospital, Thailand stated that oxygen saturation increased
in the right lateral position to 96% compared to left lateral in ado-
lescent patients with ARDS .20 The results of this study indicate that
the right lateral position is more effective at increasing oxygen sat-
uration than the pronation position. Giving a lateral position to
children under five years in this study has a gradual impact, name-
ly a change in oxygen saturation, which improve and is followed
by a decrease in respiratory rate. The right lateral position can pro-
vide comfort so that the infant is calmer and circulation in the body
becomes smooth.

The results of the Spearman Correlation test based on the post-
test value showed that there was no significant difference between
the age of infants with pneumonia and an increase in oxygen satu-
ration. The results of this study are in line with research by
Mawaddah et al., who found no significant relationship between
age and oxygen saturation, (p=0.357) with a relationship coeffi-
cient of 0.158 which is classified as a very weak relation. The
results of the Mann Whitney test showed that there was no relation
between gender and disease severity with increased saturation in
infants with pneumonia.2! Likewise, analysis of nutritional status
using the Anova test, found no relation between increased oxygen
saturation and nutritional status.

The results of this study were in line with Mawaddah ez a/., in
that there was no significant relationship between nutritional sta-
tus, oxygen saturation in children with pneumonia.2! The absence
of a relationship between nutritional status and oxygen saturation
and respiratory frequency in this study could have occurred
because the majority of participants had a good nutritional status,
thus causing the analysis results to be statistically insignificant.
This study also showed no significant difference between the age
of infants with pneumonia and a decrease in respiratory frequency.
Gender characteristics and severity were analyzed which found no
significant relationship between gender and severity and respirato-
ry rate. Meanwhile, the nutritional status found no difference in the
post test breathing frequency between well-nourished and mal-
nourished infants.

Limitation of the study

The time for data collection was longer during the Covid-19
pandemic, repeated pronation positions when there was an inter-
ruption, the use of a rolling pillow with a tilt angle of 300 accord-
ing to the child’s age, pulse oximetry size in younger children.

Implication of the study

The results of this study can be a consideration for nurses to
provide a right lateral position arrangement for pneumonia chil-
dren by involving parents in its implementation according to the
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concept of family center care. This research will add to the library
collection in nursing education, and add information or nursing
science literature, and can become the basic data for further
research.

Conclusions

There was a significant difference in oxygen saturation before,
(pretest) and after, (posttest) right lateral position intervention (p-
value=0.000) and there was a significant difference in the respira-
tory rate before, (pretest) and after, (posttest) adopting right lateral
position intervention, (p-value=0.000). There was no difference in
oxygen saturation before, (pretest) and after, (posttest) of interven-
tion in the control group, (p-value=0.064). In addition there was no
difference in respiratory rate before, (pretest) and after, (posttest)
administering intervention to the control group, (p-value=0.1701).
There was a significant difference in oxygen saturation between
the intervention of the right lateral position group and the control
group, (p-value=0.001). There was a significant difference in the
respiratory frequency between the intervention group and the con-
trol group, (p-value=0,000).

Recommendations

The results of this study can be a consideration for nurses to
provide a right lateral position arrangement for pneumonia chil-
dren by involving parents in its implementation according to the
concept of family center care. This research will add to the library
collection in nursing education, and add information or nursing
science literature, and can become the basic data for further
research.
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