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ABSTRACT
Background: Respiratory distress is considered one of the most frequent causes of admission in the neonatal unit.
Additionally, it is the leading cause of neonatal morbidity and mortality. This study aimed to determine the incidence of
neonatal respiratory distress and its causes, risk factors, and outcomes to have a baseline data about the magnitude of
respiratory distress with a further step toward the development of the neonatal field.
Methods: This cross-sectional study was conducted in the neonatal care unit of Misan Hospital for Child and Maternity
in Misan, Iraq, during one year. All the neonates who developed respiratory distress were included in this study
according to the World Health Organization criteria.
Results: The total number of neonatal admission during the study period was 870 cases among whom 738 (84.8%)
subjects developed respiratory distress. The fatality rate was 21%, and the majority of deaths were found in
respiratory distress syndrome (RDS) (67.1%). The RDS, transient tachypnea, and birth asphyxia were the major causes
of neonatal respiratory distress. Statistically, prematurity, type of delivery, and number of babies at the delivery time
were significantly associated with respiratory distress development.
Conclusion: The incidence rate of neonatal respiratory distress was apparently high in Misan forming the most
common cause of neonatal admission associated with a high mortality rate. Efforts toward preventing the causes and
risk factors for neonatal respiratory distress, as well as, improving the efficacy of neonatal care unit are the significant
challenges to improve the neonatal care and outcome.
Keywords: Misan, Neonatal care unit, Neonates, Preterm, Respiratory distress

Introduction

Respiratory distress is a clinical picture
depending mainly on five signs and symptoms,
including respiratory rate more than 60
breaths/min, nasal flaring, central cyanosis in the
room air, retraction, and grunting. This definition
was according to the Swiss Society of Neonatology
in 1972, and it is still applicable until now. So, the
presence of at least two of these clinical criteria
would postulate respiratory distress regardless of
its etiology (1). The World Health Organization
(WHO) has released a similar definition also
depending on the clinical examination by
the presence of respiratory rate >60 or <30
breaths/min, chest retraction, grunting on
expiration, central cyanosis, or apnoea (2).
Respiratory distress is considered as an
essential problem and one of the most prevalent
causes of admission in the neonatal unit for both

preterm and term babies (3, 4). It accounts for
7% of deliveries (5). The causes of neonatal
respiratory distress can be classified into two
categories, including respiratory and nonrespiratory causes. It is noteworthy to state that
respiratory causes form the majority of neonatal
respiratory distress in which transient tachypnea
of newborn (TTN), respiratory distress syndrome
(RDS), and meconium aspiration syndrome (MAS)
are the most frequent causes (6).
In the last decades, the primary goals have been
directed toward decreasing the rate of respiratory
distress, as well as morbidity and mortality caused
by respiratory distress, by introducing different
interventions, such as sophisticated models of
mechanical ventilators, nasal continuous positive
airway pressure (CPAP) (7), use of the antenatal
steroids (8), and surfactant (9). A dramatic change
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in the morbidity and decline in the mortality were
demonstrated in different studies by applying
these interventions (7-9).
Lately, the American Academy of Pediatrics
has introduced a new classification of neonatal
care levels that is composed of basic care,
specialty care, and subspecialty intensive care
levels (10) reflecting the overall evidence of the
appropriate care by the presence of proper
personnel, equipment, physical space, and
organization (11). Actually, the majority of Iraqi
hospitals introduce inefficient respiratory
support for a newborn with respiratory distress
because of the restriction on the availability and
use of the essential interventions, particularly
the mechanical ventilation, nasal CPAP, and
surfactant. In addition, until now there is a lack
of trained personnel and no improvement
toward applying this categorization of neonatal
care levels (12).
Unfortunately, the same obstacles exist in
Misan province (13). Although a new hospital for
child and maternity has been established in
May/2017 (in which this study was conducted),
still this hospital has limited facilities and
practices used in the neonatal stabilization
resulted in suboptimal supportive care for
neonates. For this reason, this study was
conducted to collect baseline data about the
magnitude of respiratory distress and determine
its causes and mortality in Misan to take a step
toward the development of the neonatal field.

Methods

A cross-sectional study was conducted in the
Neonatal Care Unit of Misan Hospital for Child and
Maternity in Misan province (located in the
southeast of Iraq) during 1 year from the 1st of
June 2017 to the 1st of June 2018. This new
hospital was established in May/2017, and its
Neonatal Care Unit consists of 20 incubators
distributed in two significant halls with three
bubbles CPAP and one conventional mechanical
ventilator. Also, one observation room contains
five warmers (i.e., resuscitators).
All the neonates who developed respiratory
distress were included in this study regardless of
the gender, gestational age, birth weight, mode of
delivery, presence of congenital anomalies, and
number of babies at the delivery time. Respiratory
distress was determined according to the WHO
definition depending on clinical examinations (2).
Also, the gestational age was determined with the
aid of the New Ballard Scoring System (14). The
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required data were collected from the patient's
file, records of the Neonatal Care Unit, and records
of the Obstetrical Unit. Causes of respiratory
distress were diagnosed according to the history,
clinical examination aided by other required
investigations, and radiograph according to the
clinical scenario.
Ethical considerations
The present study was performed based on the
guidelines of the Declaration of Helsinki and
approval of Ethical Committee of the College of
Medicine in Misan University, Iraq. Data analysis
was carried out using SPSS software (version 22).
Data were presented in the form of tables and
figures. Also, the Chi-square test (χ2-test) was
applied to meet the Cochran’s criteria for testing
the association between the different variables
under the study (e.g., gestational age, gender, and
type of delivery). Fisher’s exact test was used for a
variable that did not meet Cochran’s criteria (i.e.,
the number of babies at the delivery time), and it
was also applied in studying the association
between each cause of neonatal respiratory
distress and their outcomes.

Results

The total number of neonatal respiratory
distress in each month was different, including
the minimum number reported as 46 cases in
June/2017 and the maximum number reported
as 81 cases in July/2017. However, the total
number per year was 738 cases. A similar
variation was seen in both total admission in the
neonatal care unit and the total live birth
reaching a maximum number of 102 in July/2017
and 1134 in December/2017, respectively.
Furthermore, the incidence rate of neonatal
respiratory distress from the total admission in
the neonatal care unit was 84.8% per year, while
the incidence rate of neonatal respiratory
distress from the total live birth was 6.7% per
year as shown in Table 1.
Major causes of respiratory distress in
newborns were RDS, TTN, and birth asphyxia
reaching 40.9%, 33.1%, and 17.7%, respectively.
Less common causes were pneumothorax and
pneumonia with sepsis reported as 0.3% and
1.6%, respectively, as shown in Table 2. In
studying the relationship between the causes of
neonatal respiratory distress and different risk
factors, it was found that the number of preterm
babies was higher in RDS (86%) from total
preterm cases, whereas the numbers of term
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Table 1. Neonatal respiratory distress in relation to the total admission in the neonatal care unit and to the total live birth per month
Neonatal
Total admission in
Percentage of
Percentage of
Total live
Month/Year
respiratory
the neonatal care
respiratory distress
respiratory distress
birth
distress
unit
from total admission
from total live birth
June/2017
46
65
70.8%
916
5.0%
July/2017
81
102
79.4%
962
8.4%
August/2017
63
73
86.3%
907
7.0%
September/2017
55
67
82.1%
942
5.8%
October/2017
53
64
82.8%
1021
5.2%
November/2107
58
68
85.3%
959
6.1%
December/2017
71
81
87.7%
1134
6.3%
January/2018
53
60
88.3%
998
5.3%
February/2018
50
54
92.6%
862
5.8%
March/2018
65
71
91.6%
860
7.6%
April/2018
63
77
81.8%
681
9.3%
May/2018
80
88
90.9%
827
9.7%
Total
738
870
84.8%
11069
6.7%
Table 2. Causes of respiratory distress in the neonatal period
Cause
Total number per year
Respiratory distress syndrome
302
Transient tachypnea
244
Birth asphyxia
131
Congenital anomalies
28
Meconium aspiration
19
Pneumonia and sepsis
12
Pneumothorax
2
Total
738

(%)
40.9%
33.1%
17.7%
3.8%
2.6%
1.6%
0.3%
100%

Table 3. Relationship between the causes of neonatal respiratory distress and different risk factors
Total number per year
Risk factors
Respiratory
Transient
Birth
Congenital Meconium
Others #
Distress syndrome
tachypnea
asphyxia
anomalies
aspiration
Gestational age:
Preterm
283 (86.0%)
19 (5.8%)
9 (2.7%)
9 (2.7%)
2 (0.6%)
7 (2.2%)
Term
19 (4.7%)
225 (55.0%) 122 (29.8%)
19 (4.7%)
17 (4.1%)
7 (1.7%)

Total

P-value

329 (100%)
409 (100%)

0.001 ⃰

Gender:
Male
Female

178 (37.8%)
124 (46.5%)

166 (35.2%)
78 (29.2%)

89 (18.9%)
42 (15.7%)

16 (3.4%)
12 (4.5%)

12 (2.6%)
7 (2.6%)

10 (2.1%)
4 (1.5%)

471 (100%)
267 (100%)

0.23 ⃰

Type of delivery:
Vaginal delivery
Cesarean section

142 (42.7%)
160 (39.5%)

66 (19.8%)
178 (43.9%)

93 (27.9%)
38 (9.4%)

7 (2.1%)
21 (5.2%)

13 (3.9%)
6 (1.5%)

12 (3.6%)
2 (0.5%)

333(100%)
405 (100%)

0.001 ⃰

126 (19.3%)
5 (5.9%)

28 (4.3%)
0 (0.0%)

19 (2.9%)
0 (0.0%)

11 (1.7%)
3 (3.5%)

653 (100%)
85 (100%)

0.001 ⃰ ⃰

Number of babies
At delivery time:
238 (36.4%)
231 (35.4%)
Singleton
64 (75.3%)
13 (15.3%)
Multiple
# Pneumonia with sepsis and pneumothorax causes
⃰ Chi-square test
⃰ ⃰ Fisher’s exact test

babies were mainly higher in TTN (55%) and
birth asphyxia (29.8%) from total term cases.
Statistically, there was a highly significant
association between the gestational age and
different causes of respiratory distress (P=0.001).
It is worth mentioning that males overcome the
females in all causes of respiratory distress, but
statistically, there was no significance in this
regard (P=0.23).
Regarding the mode of delivery, the majority of
vaginal deliveries were found in cases with RDS
(42.7%) and birth asphyxia (27.9%), while the
majority of cesarean deliveries were seen in
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subjects with TTN (43.9%) followed by RDS
(39.5%). In addition, the number of cesarean
deliveries was higher than vaginal births.
Statistically, there was a significant relationship
between the types of delivery and different causes
of neonatal respiratory distress. Finally, the
number of singleton and multiple babies with RDS
was higher reported as 36.4% and 75.3%,
respectively. There was a significant relationship
between the numbers of babies at the delivery
time with each cause of neonatal respiratory
distress (P=0.001) as shown in Table 3. About
three-quarters of neonatal respiratory distress
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Figure 1. Total outcome of neonatal respiratory distress
Table 4. Outcomes of neonatal respiratory distress according to each cause
Cause
Well discharged
Left hospital despite medical advice
Respiratory distress syndrome
192 (35.2%)
7 (21.9%)
Transient tachypnea
230 (42.1%)
14(43.8%)
Birth asphyxia
94 (17.2%)
9 (28.1%)
Congenital anomalies
11 (2.0%)
0 (0.0%)
Meconium aspiration
12 (2.2%)
2 (6.2%)
Pneumonia with sepsis
5 (0.9%)
0 (0.0%)
Pneumothorax
2 (0.4%)
0 (0.0%)
Total
546 (100%)
32 (100%)
⃰ Fisher’s exact test

cases were well discharged, and 21% of the
subjects died, whereas the remaining 4% and 1%
left the hospital inspite of the medical advice and
referred to another hospital, respectively, as
shown in Figure 1.
Furthermore, the outcomes of neonatal
respiratory distress were determined according to
each cause. In this regard, the majority of deaths
were found in cases with RDS (67.1%) followed by
birth asphyxia (18.4%), while the majority of
cases that were well discharged and left the
hospital inspite of the medical advice were seen
with TTN reported as 42.1% and 43.8%,
respectively. No death was recorded with TTN, as
well as pneumothorax. Additionally, there was a
significant association between the outcomes and
different causes of neonatal respiratory distress
(P=0.001) as shown in Table (4).

Discussion

Respiratory distress is the leading cause of
neonatal morbidity mainly when associated with
preterm babies (15, 16), and an important leading
cause of neonatal mortality (16, 17). In the
present study, there was an apparent high rate of
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Referred
1 (12.5%)
0 (0.0%)
0 (0.0%)
7 (87.5%)
0 (0.0%)
0 (0.0%)
0 (0.0%)
8 (100%)

Died
102 (67.1%)
0 (0.0%)
28 (18.4%)
10 (6.6%)
5 (3.3%)
7 (4.6%)
0 (0.0%)
152 (100%)

P-value

0.001 ⃰

neonatal admission because of respiratory
distress problems with different percentages each
month ranging from 70% to 92% with an average
rate of 84.8% per year. In comparing the annual
rate of neonatal respiratory distress from the total
admission in this study, it was found that Misan
rate was higher than the rates of Saudi Arabia
(78.5%) (18) and Turkey (Istanbul) (61.5%) (19).
Also, the rate was much higher than that of
Cameroon (47.5%) (16) and Switzerland rate in
2004 (52.8%) (15). Moreover, the rate of neonatal
respiratory distress from the total live birth in this
study was approximately double as the rate of
Switzerland (3.8%) (15) and higher than the rate
of Sudan (4.83%) (20).
The results of the current study showed that
there were different causes found with an
essential role in the neonatal respiratory distress,
but principally, the most common reasons were
RDS and TTN followed by birth asphyxia with the
rates of 40.9%, 33.1%, and 17.7%, respectively.
Different sequences (for the first three and most
common causes) were found in Iran in which RDS,
pneumonia, and TTN were the most frequent
causes with different rates of 36.6%, 30.1%, and
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%14, respectively (21). In addition, a similar
finding was seen in a study conducted by Palod et
al. in India 2017 with different rates of RDS
(31.3%), pneumonia (28.1%), and TTN (16.7%)
(22). However, Misan rates were higher than
those of Iran, as well as India, for both RDS and
TTN but much lower than pneumonia rates. On
the contrary, Misan rate of RDS was lower than
that of Saudi Arabia (54.7%) (18) and much
higher than that of Switzerland (9.3%) (15).
It is worth mentioning that the first most
common cause of neonatal respiratory distress in
the current and other different studies was RDS
(18, 21, 22). The results of our study are
inconsistent with those of Sudan in which the
most common cause was TTN (28%) followed by
infection (24%) and RDS (15%) (20). In this study,
birth asphyxia was the third cause with a high
percentage (17.7%). It was higher than that of
India (14.9%) (22) and much higher than that of
Iran (1.1%), and birth asphyxia as the cause of
respiratory distress was at the end of the list in
comparison to that of Misan (21).
Apparently, the high rates of RDS, TTN, and
birth asphyxia (40.9%, 33.1%, and 17.7%
respectively) were noticed in our study) with
different sequences in comparison to the findings
of other different studies. Therefore, the
concentration on the associated risk factors, such
as preterm birth, antenatal care, caesarean
deliveries, and delivery room management, is
essential in predicting the neonatal respiratory
distress and can explain the reason behind the
high rate of these causes, as well as, the high rate
of neonatal respiratory distress in Misan.
The results of the present study revealed a
higher number of preterm newborns than term
neonates in cases with RDS. Additionally, the
majority of total preterm neonates (86%) had
RDS, and these observations are consistent with
those of Baghdad (the capital city of Iraq) (12),
Saudi Arabia (18), Iran (Tehran) (23), and
India (24). Statistically, there was a significant
relationship between prematurity and subsequent
development of RDS. Partially, this can explain
that RDS was the first and major cause of neonatal
respiratory distress in this study. Many studies
with strong evidence had revealed a converse
relationship between the gestational age and
respiratory distress (3, 5, 22, 25).
In addition, the types of delivery, as well as the
multiple pregnancies, in this study were found to
be strongly associated with RDS with a high
statistical significance (P=0.001). In this study,
most of RDS cases were delivered by cesarean
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section in comparison to vaginal delivery, and this
is in accordance with the observations in Baghdad
(12) and Iran (Tehran) (23), as well as the
findings of Levine et al. study, which detected
more respiratory morbidity in neonates (4.5%)
after cesarean section compared to that after the
vaginal delivery (1.4%) (26). Additionally, the
majority of the total multiple pregnancies (75.3%)
were significantly associated with RDS by
inducing a preterm delivery.
Therefore, these risk factors for gestational
age, types of delivery, and multiple pregnancies
played an essential role in the development of RDS
in this study that is in line with the results
obtained by Cameroon (16). However, the efforts
toward decreasing the rate of prematurity and
cesarean section with good antenatal care would
reduce the rate of RDS resulting in further
reduction and prevention of neonatal respiratory
distress. These observations are consistent with
those of another study (27). The TTN in this study
occurred more commonly in term babies and
cesarean deliveries in which the majority of total
term babies (55%), as well as the majority of total
cesarean section deliveries (43.9%), were
significantly associated with TTN, and these
findings are in agreement with those of another
study in Baghdad (28) but with higher rates of
78% and 70%, respectively.
Different studies reported a highly significant
association between TTN and cesarean section
(especially the elective type) (3, 28, 29). The
elective cesarean deliveries were considered as
important risk factors for the development of
respiratory distress in term neonates, particularly
at the gestational age of 37-38 weeks (30).
Moreover, some studies demonstrated a decline in
the rate of TTN after the administration of
antenatal steroid 48 h before an elective cesarean
section (31). So, it is necessary to avoid performing
an elective cesarean delivery before 38 weeks
of gestation wherever possible. Furthermore,
understanding and controlling these factors will
reduce respiratory distress in term babies.
On the other hand, this study found that the
birth asphyxia occurred more commonly in term
babies and vaginal deliveries with high rates from
the total term babies (29.8%) and total vaginal
deliveries (27.9%). Statistically, this association
was highly significant (P=0.001). These findings
are similar to the results of other studies (3, 13).
The results of this study revealed that among the
different risk factors, gender was not significantly
associated with any causes of respiratory distress
in spite of having higher rates in male than female
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groups. These findings are compatible with those
of two studies in Iran (23, 28) and inconsistent
with those of other studies, which showed a
significant association between male gender and
neonatal respiratory distress (21, 32, 33).
In this study, congenital anomalies were
reported as 3.8% and were associated with a
higher predominance level in single male term
babies delivered by cesarean section. This needs
further work to analyze associated risk factors
causing congenital anomalies to be as the fourth
cause of this rate. It is well known that the
amniotic fluid is usually stained by meconium in
about 10%-15% of deliveries, but MAS occurs in
only 1% (34,35) of the cases. The MAS in this
study occurred in 2.6% of the cases with neonatal
respiratory distress and was mainly associated
with single term newborns that were delivered
vaginally. Statistically, there was a significant
relationship between MAS and these factors. The
current rate was lower than those of Baghdad
(4%) (28), Sudan (6%) (20), Iran (7.5%) (21), and
India (11%) (22).
It was found that a newborn with respiratory
distress is 2-4 times at risk of death in comparison
to a newborn without respiratory distress (3).
Furthermore, the fatality rate due to neonatal
respiratory distress was 21% in this study, which
was higher than those of Iran (19.4%) (21) and
India (Palodet al. study) (12.5%) (22) but lower
than those of Saudi Arabia (36), Cameroon (16),
and Sudan (20) (22.4%, 24.5%, and 36%,
respectively). In Switzerland, great efforts were
made in the neonatal intensive care unit in which
the fatality rate from neonatal respiratory
distress decreased significantly from 15.5% in
1974 to 3.5% in 2004 (15). As a result, this high
fatality rate in Misan Hospital for Child and
Maternity in comparison to these discordant data
can be attributed to the differences in the
standard levels of neonatal care, antenatal care,
equipment, supportive intervention, and trained
personnel.
The results of the current study showed that
RDS caused the majority (67.1%) of total death in
the neonatal respiratory distress, which was high.
This rate was much higher in comparison to those
of different studies in Switzerland (12%) (15),
Saudi Arabia (36), Iran (27%) (21), India (33.3%)
(22), and Sudan (34.3%) (20). On the other hand,
birth asphyxia was the second cause of death in
this study (18.4%), which was lower than that of
India (25.7%) (22) and higher than that of Saudi
Arabia (7.6%) (36). Surprisingly, congenital
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anomalies were the fourth common cause of
neonatal respiratory distress with a high fatality
rate (6.6%) being in the third sequence. It is
required to perform further research on this
issue.
The inefficient respiratory support can explain
the high death rate caused by both RDS and birth
asphyxia due to the limited capacity of CPAP (only
three) and mechanical ventilator (only one),
which were incompatible with the number of
neonatal respiratory distress and restriction in the
availability and use of the surfactant therapy.
Additionally, deficiency in the number, as well as
the experience of medical and nursing staff,
missing the role of total parenteral nutrition (not
available at all), and physical capacity were other
contributing factors in determining the quality of
neonatal care.
Finally, reducing the rate and fatality of
neonatal respiratory distress in Misan was the main
subsequent step behind this study that aimed to
reduce the neonatal mortality rate and achieve
the Millennium Development (37) Goal 4. So,
understanding the neonatal respiratory distress in
relation to its different risk factors, particularly
prematurity and mode of delivery would require
making more efforts toward the antenatal, natal,
and postnatal periods through a synchronized
teamwork concept involving the antenatal care,
obstetric care, delivery room management, and
neonatal care. The aforementioned items can
change the neonatal outcomes in all Iraq,
particularly in Misan.

Conclusion

The incidence of neonatal respiratory distress
was high in the Neonatal Care Unit of Misan
Hospital for Child and Maternity and was reported
as the most common cause of neonatal admission
associated with a high mortality rate. Efforts
toward preventing the causes and risk factors for
neonatal respiratory distress, as well as improving
the efficacy of neonatal care unit, are the
significant challenges to improve the neonatal
care and outcome.
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