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Abstract:
Background:
Prematurity is still a major cause of neonatal and infant mortality and morbidity.

Aim:
This study aimed to describe the incidence of preterm infants, indications of admission, risk factors, and discharge outcome.

Materials and Methods:
A retrospective, descriptive design was used. A sample of 692 preterm infants admitted to the Neonatal Intensive Care Unit (NICU) was included.
A structured sheet was used to gather the necessary data. It involved two parts: characteristics of preterm infants and their mothers and risk factors
concerning preterm birth.

Results:
The study found that 49.4% of admitted neonates were preterm; among them, 48.1% died on discharge. Moreover, there were significant relations
between the type of gestation (p=0.000), mothers' age (p=0.001), anemia, pregnancy-induced hypertension, preeclampsia, antepartum hemorrhage,
premature rupture of membranes, obstructed labor, family history of medical diseases, and mothers' history of medical diseases with preterm
infants' gestational age (p=0.01, 0.001, 0.02, 0.01, 0.000, 0.000, 0.000, 0.000, respectively). Moreover, it was observed that higher admission of
preterm infants who had respiratory problems, followed by gastrointestinal problems.

Conclusion:
There was a higher prevalence with a higher mortality rate of admitted preterm infants to NICU. Likewise, the type of gestation, mothers' age,
presence of complications during pregnancy, bad obstetric history, and family and medical history of diseases were the most common risk factors
of prematurity. Moreover, respiratory problems were the main etiology for admission of preterm infants to NICU. Therefore, early screening of
diseases and obstetric complications during pregnancy is recommended.

Implications for Nursing Practice:
Providing educational  programs for  pediatric  nurses  will  increase  their  level  of  awareness  regarding incidence,  indications,  risk  factors,  and
discharge outcome of prematurity, thus reducing the rate of mortality and morbidity among preterm infants.
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1. INTRODUCTION

Worldwide, of the 130 million neonates born every year,
15 million neonates are born preterm. Moreover, prematurity is
still  a  major  cause  of  neonatal  and  infant  mortality  and
morbidity and a significant contributor to long-term adverse
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health outcomes [1, 2]. About 123.13% of preterm births at 32
to less than 37 weeks of gestation are reported in Egypt. This
statistic may indicate a higher rate of admission to the NICU
every year [3].  A study by Algameel et  al.  [4],  conducted in
Upper Egypt, indicated that 28% of the studied neonates were
late preterm infants.

Infants  born  preterm have  a  higher  risk  for  mortality,  as
indicated  by  a  study  conducted  in  low  and  middle-income
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countries  [5].  This  greater  risk  for  mortality  has  frequently
been pertaining to neonatal sepsis [6]. Moreover, they have a
higher  risk  for  short-  and  long-term  complications,  such  as
neurological,  cognitive,  and  motor  disorders.  Likewise,  they
are  more  prone  to  malnutrition,  chronic  illnesses,  and  early
death [7].

The delivery of  preterm infants  has been linked to many
factors. Studies conducted by Kildea et al. [8] and Savitz and
Murnane [9] found that ethnicity, mothers'  age, and smoking
are risk factors for preterm birth. Others identified that mothers'
education  is  also  a  risk  factor  for  preterm  birth  [10  -  12].
Whereas Delnord et al. [13] reported that mothers' parity is a
risk  factor  for  preterm  birth.  Additionally,  lack  of  antenatal
care leads to poor pregnancy outcomes, such as preterm births
[14].

Moreover, Gurung et al. [15] determined that mothers' age,
education,  smoking  habits,  lack  of  antenatal  care,  multiple
deliveries, and severe anemia are risk factors for preterm birth.
Besides, other studies revealed that interventions, such as labor
induction and cesarean section (C.S), attributed to preterm birth
[16, 17]. Hosnya et al. [18] found that factors like mothers' age,
history  of  abortion,  antepartum  bleeding,  prenatal  infection,
and premature rupture of membranes (PROM) are prominent
factors for preterm birth.

There  are  many  factors  that  indicate  the  admission  of
preterm infants to NICU, such as respiratory distress syndrome
(RDS),  feeding  difficulties,  apnea,  neonatal  jaundice  (NJ),
necrotizing enterocolitis (NEC), hypoglycemia, neonatal sepsis
(NS),  intraventricular  hemorrhage  (IVH),  and  temperature
instability [19]. Despite care at NICU, immaturity at birth has a
lifelong  impact  on  various  systems  [19],  disabilities,  and
delayed  neurodevelopment,  such  as  learning,  hearing,  and
visual  complications  [20].  Moreover,  a  short-term  impact
increases  with  decreasing  gestational  age  [21].  Therefore,
detecting  and  interpreting  the  risk  factors,  indications  of
admission, and outcomes for prematurity can aid in identifying
this problem.

1.1. Significance of the Study

The pediatric nurse plays an important role in preventing
the birth of a preterm infant by knowing the risk factors and
etiology.  These  will  be  achieved  by  applying  the  prevention
levels:  Firstly,  providing  primary  prevention  to  prevent  the
birth  of  a  preterm  infant.  It  is  applied  in  the  preconception
period  by  working  on  healthy  women  and  decreasing  the
introduction  to  risk  factors  and  vulnerability.  Secondly,
providing  secondary  prevention  at  the  prenatal  time  through
early  detection  of  these  factors.  Finally,  preventing
complications  and  providing  tertiary  prevention  and
rehabilitation to improve outcomes for this category of infants
at the postnatal period.

1.2. Aim of the Study

This  study  aimed  to  describe  the  incidence  of  preterm
infants,  indications  of  admission,  risk  factors,  and  discharge
outcome among the studied neonates during the study period in
the mentioned setting.

1.3. Research Question

What  are  the  incidences  of  preterm  infants,  admission
indications,  risk  factors,  and  discharge  outcomes?

2. MATERIALS AND METHODS

2.1. Design

A  retrospective  descriptive  study  design  was  used  to
achieve  the  study.

2.2. Setting

This study was implemented at the Neonatal Intensive Care
Unit  (NICU).  The  NICU is  affiliated  with  Assiut  University
Children's Hospital. It has more than fifty incubators. It serves
Upper Egypt Governorates from El-Minia to the Red Sea.The
average  admission  during  2018  was  about  1500  high-risk
neonates  with  127  admitted  cases/  month.

2.3. Subjects

A  sample  of  692  preterm  infants  admitted  to  the  NICU
during the period from the 1st January to 31st December, 2016,
was  included.  Where  the  total  number  of  high-risk  neonates
admitted  to  NICU  was  1400.  The  study  subjects  included
retrospectively  all  high-risk  neonates  having  gestational  age
less than 37 weeks. Gestational age assessment was based on
the clinical assessment done by neonatologists and documented
in the medical records.

2.4. Data Collection Tools

A structured sheet  was used to gather  the necessary data
for this study. It involved two parts as the following:

Part  one:  Characteristics  of  preterm  infants  and  their
mothers:  It  included  gestational  age,  gender,  delivery  type,
type  of  gestation,  discharge  outcome,  and  indications  of
admission  to  NICU.  Mothers’  age,  occupation,  and  parents'
consanguinity.

Part  two:  Risk  factors  concerning  preterm  birth:  It
included mothers' obstetric history, gravidity, parity, abortion,
stillbirths,  and  neonatal  death  numbers.  Family  and  mothers'
history of medical disease and complications during the current
pregnancy.  It  included  the  presence  of  anemia,  gestational
diabetes, pregnancy-induced hypertension (PIH), preeclampsia,
taking medications during pregnancy, rheumatic heart disease,
antepartum hemorrhage (APH), PROM, polyhydramnios, and
oligohydramnios.

2.5. Methods

Official  permission  was  secured  from the  head  of  NICU
after clarifying the study aim. The tool of data collection was
established  by  the  researcher  after  reviewing  the  related
literature.  The  content  validity  of  the  tool  was  done  by  five
experts in the field of pediatric nursing and pediatrics, and it
was 0.89. Cronbach's alpha coefficient was used to examine the
internal consistency, and it was r=0.83. After that, a pilot study
was  carried  out  for  10%  of  the  studied  preterm  infants  (70
neonates).  It  was implemented to check the applicability and
feasibility  of  the  tool.  The  pilot  study  participants  were
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included in the study sample without any modifications.  The
data were collected by the researcher during the period of five
months from April to September, 2017, during the morning and
afternoon shift, two days/week.

2.6. Ethical Considerations

The Ethical Committee of the Faculty of Nursing, Assiut
University,  approved  the  research  proposal  (IRB  No:
3370034).  Likewise,  written  consent  was  obtained  from  the
director of Assiut University Children's Hospital and the head
of NICU. The researchers ensured that the collected data would
be  used  only  for  the  aim  of  the  study.  Confidentiality  and
anonymity were assured.

2.7. Data Analysis

Data  were  entered  and  analyzed  using  the  Statistical
Package  for  Social  Science  software  (SPSS)  version  20.0.
Descriptive statistics were presented in the form of frequencies
and percentages as qualitative variables. Likewise, means and
standard deviations were used for quantitative variables. The
variables were compared using correlation coefficient and chi-
square  test.  The  p-value  was  considered  significant  at  P  =≤
0.05.

3. RESULTS

Fig.  (1)  indicates  that  49.4%  were  preterm  infants  and
50.6% were full-term neonates.

Fig. (1). Incidence of preterm infants among neonatal admissions (N=1400).

Table 1. Characteristics of preterm infants and their mothers (n=692).

Characteristics No. % r P-value
Gender:
• Male 421 60.8

-0.07 0.06
• Female 271 39.2
Type of gestation:
• Single 541 78.2

-0.2 0.000• One of the twins 126 18.2
• One of the triples or more 25 3.6
Delivery type:
• Normal vaginal delivery (NVD) 233 33.7

0.05 0.1• Elective CS 178 25.7
• Emergency CS 281 40.6
Mothers' age/years

 

50.6% 49.4% 

Incidence of preterm infants among neonatal admissions   

Full term infants Preterm infants
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Characteristics No. % r P-value
• <20 90 13.0

-0.1 0.001
• 20- 362 52.3
• 30- 216 31.2
• 40 and more 24 3.5

Mean ± SD (Max-Min) 26.7 ± 6.3 (14-46)
Mothers' occupation:
• Not working 524 75.7

-0.03 0.5
• Working 168 24.3

Fig. (2). Gestational age/week of preterm infants (n=692).

Fig. (2) shows that 26.5% of preterm infants were born at
36 weeks. Moreover, 20.7% and 20.5% of them were born at
34-<36 and <30 weeks, respectively. The mean gestational age
was 32.53±3.05.

Table  1  reveals  that  60.8% were  males,  and 78.2% were
born in a single gestation. Moreover,  40.6 were delivered by
emergency C.S. Furthermore, 52.3% of mothers were aged 20-
<30  years  old,  and  75.7%  of  them  were  not  working.
Moreover,  there  were  statistically  negative  correlations
between the type of gestation (r=-0.2, p=0.000) and mothers'
age  (r=-0.1,  p=0.001)  with  the  gestational  age  of  preterm
infants.

Fig. (3) illustrates that 48.1% of admitted preterm infants
died  while  51.9%  of  them  were  stable  on  discharge  with  a
statistically negative correlation (r=-0.3, p=0.000).

Table  2  demonstrates  statistically  positive  correlations
regarding family history of medical diseases (r=0.4, p=0.000*)

and  mothers'  history  of  medical  diseases  (r=0.1,  p=0.000*)
with the gestational age of preterm infants. While there were
no  statistically  negative  correlations  regarding  mothers'
gravidities, parity, and abortion numbers (r=-0.01, p=0.6, and
r=-0.03,  p=0.4,  r=-0.01,  p=0.6)  respectively,  and  gestational
age of preterm infants.

Table  3  detects  statistically  significant  differences
concerning mothers' complications during current pregnancy;
anemia (p=0.01*), PIH (0.001*), preeclampsia (p=0.02*), APH
(0.01*),  PROM (p=0.000*),  and obstructed labor (p=0.000*)
and gestational age of preterm infants.

Table  4  identifies  respiratory  problems  as  the  main
etiology  for  preterm  infants'  NICU  admission;  28.9%  and
28.3%  were  RDS  and  RD,  respectively.  Followed  by
gastrointestinal;  POI  and  NJ  were  22.5%  and  14.2%,
respectively,  CA  were  16.6%,  neurological  causes;  poor
reflexes  were  13.9%,  and  NS  was  13.8%.

(Table 1) contd.....
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Fig. (3). Discharge outcome of preterm infants (n=692).

Table 2. Risk factors concerning obstetric, family, and parents' history of the medical disease (n=692).

History* No. % r P-value
1. Obstetric history
1) Gravidity number
• Primigravida 169 24.4

-0.01 0.6• <5 388 56.1
• ≥5 135 19.5

Mean ± SD (Max-Min) 2.9 ± 2.0 (1-15)
2) Parity number
• Primipara 146 21.1

-0.03 0.4• <5 457 66.0
• ≥5 89 12.9

Mean ± SD (Max-Min) 2.7 ± 1.5 (1-12)
3) Abortions number
• 1-2 178 25.7

-0.01 0.6
• 3 and more 38 5.5
4) Still births number 19 2.7 0.01 0.8
5) Neonatal deaths number 31 4.5 0.06 0.08
2. Family history of medical diseases 53 7.7 0.4 0.000*
3. Mothers' history of medical diseases 166 24.0 0.1 0.000*
* Not all preterm infants had all factors and more than one answer for the same preterm.

Table 3. Risk factors concerning mothers' complications during pregnancy (n=692).

Complications* No % X2 P
• Anemia 96 13.9 42.9 0.01
• Gestational diabetes 36 5.2 11.3 0.5
• PIH 69 10.0 34.2 0.001*
• Preeclampsia 25 3.6 25.9 0.02*
• Taking medications during pregnancy 128 18.5 1.3 0.9

 

[VALUE]% 
[VALUE]% 

Discharge outcome of preterm infants  

 Improvement Death
r= -0.3- p-value=0.000 
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Complications* No % X2 P
• Rheumatic heart disease 7 1.0 15.0 0.3
• APH 66 9.5 27.5 0.01*
• PROM 112 16.2 50.3 0.000*
• Polyhydramnios 10 1.4 24.0 0.5
• Oligohydramnios 11 1.6 24.1 0.5
• Obstructed labor 9 1.3 58.0 0.000*
*More than one answer.

Table 4. Indications of preterm infants' admission to NICU (n=692).

Indications of admission* No %
Respiratory problems:
• Respiratory distress syndrome (RDS) 200 28.9
• Respiratory distress (RD) 196 28.3
• Meconium aspiration syndrome 12 1.7
• Apnea 36 3.8
• Need mechanical ventilation 17 2.5
• Cyanosis 16 2.3
Gastrointestinal problems:
• Neonatal jaundice (NJ) 98 14.2
• Poor oral intake (POI) 156 22.5
• Necrotizing entercolitis (NEC) 2 0.3
Endocrine problems:
• Infant of diabetic mother (IDM) 36 5.2
Blood problems:
• Intraventricular hemorrhage (IVH) 13 1.9
• Severe pallor 13 1.9
Neurological problems:
• Neonatal convulsion (NC) 14 2.0
• Poor reflexes 96 13.9
Renal problems:
• Renal etiology 6 0.9
Birth weight problems:
• IUGR 42 6.1
• LBW 20 2.9
Other problems:
• Neonatal sepsis (NS) 110 13.8
• Congenital anomalies (CA) 115 16.6
*more than one answer

4. DISCUSSION

The largest  number of  developing countries  lack reliable
data on the incidence of preterm labor [2]. Therefore, this study
aimed to define the incidence of preterm infants' admission at
the neonatal Intensive Care Unit, indications, risk factors, and
discharge outcome.

This retrospective study found a higher incidence (49.4%)
of admitted neonates at the NICU that were born preterm; of
1400 high-risk neonates, 692 were born preterm. This finding
was  supported  by  the  study  conducted  by  Khasawneh  et  al.
[22] in Jordan, who found that 56% of preterm births required
admission to NICU. Moreover, Khasawneh et al. [23] indicated
that the main indication for NICU admission was prematurity,
representing 33.3% among the whole study cohort. Likewise,
Abdelhady  and  Abdelwahid  [3]  revealed  a  higher  admission

rate  of  preterm  neonates  from  32  to  less  than  37  weeks.
Moreover, a study conducted by Kuppusamy and Vidhyadevi
[19]  found  that  28.25%  of  the  total  NICU  admission  were
preterm  infants.  The  higher  incidence  in  this  study  could  be
due to the higher admissions of high-risk neonates to the NICU
than other  intermediate  care  units  for  neonates.  Besides,  this
NICU is  the  main  NICU in  Upper  Egypt  and  receives  many
referrals,  leading  to  higher  admission  rates.  Therefore,  this
demonstrates that preterm birth is a significant health problem.

Additionally, it was noticed that more than one-fourth of
the studied preterm infants were born at 36 weeks with a mean
gestational age of 32.53±3.05. This result was in the same line
with the findings of studies conducted by Abdel Razeq et al.,
Al-Qurashi et al., and Abdelhady and Abdelwahid [3, 24, 25].
Moreover,  Khasawneh  and  Khriesat  [23]  found  that  late

(Table 3) contd.....
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preterm at  36 weeks of  gestation accounted for  a  higher  rate
(75%)  of  NICU  admission  among  all  premature  births.  This
result  might  be  demonstrated  by  increasing  use  of  assisted
reproduction,  higher  rates  of  labor  induction,  and  increased
rates of C.S delivery.

The present study found statistically negative correlations
between the type of  gestation and gestational  age of  preterm
infants,  indicating  that  mothers  who  had  multiple  gestations
were  more  prone  to  deliver  preterm.  This  finding was  in  the
same  line  with  the  findings  of  Gurung  et  al.  [15]  and
Kuppusamy  and  Vidhyadevi  [19],  where  they  found  that
multiple  gestations  were  significant  risk  factors  of  preterm
birth.  Other  studies  done in  Korea by Kim et  al.  [26]  and in
Bangladesh by Shah et al. [27] demonstrated the same results.
This  finding  could  be  attributed  to  the  fact  that  multiple
gestations cause distension of the uterus, leading to early labor.

Moreover,  statistically  negative  correlations  between
mothers' age and gestational age of preterm infants showed that
the mothers' age is a significant factor that increases the risk of
delivery of a preterm infant. This result was reinforced by the
findings  of  Gurung  et  al.  [15],  who  indicated  that  preterm
births  are  higher  among  younger  mothers.  Numerous  other
studies also reported an association between younger and older
mothers  and  preterm  birth  [28  -  31].  This  result  might  be
attributed  to  younger  mothers  having  less  experience
concerning  pregnancy  complications  and  outcomes.  In
comparison,  older  ones  might  have  health  risk  factors.

Moreover, it was observed that nearly half of the studied
sample  was  dead  on  discharge.  This  was  supported  by  the
findings of Gurung et al., Sania et al., and Draper et al. [15, 32,
33]. Moreover, KC et al. [34] found a 12-fold increased risk of
neonatal death among preterm infants compared to full-term.
This  higher  incidence  of  mortality  rate  among  the  studied
preterm infants might be due to the higher frequency of very
(<32  weeks)  and  extremely  (<28  weeks)  preterm  infant
incidence.

The  study  reported  statistically  positive  correlations
between  family  history  of  medical  diseases  and  mothers'
history  of  medical  diseases  with  preterm  infants'  gestational
age.  These  findings  were  in  agreement  with  the  findings  of
studies  conducted  by  Aregawi  et  al.,  Ticaria  et  al.,  and
Mohsenzadeh et al. [35 - 37], who found that maternal medical
complications as chronic diseases are a risk factor for preterm
birth. These findings could be due to the major adverse effects
of  medical  diseases  on  mothers'  health  in  general  and  in
pregnancy  specifically.

Furthermore, the study determined that mothers who had
anemia, PIH, preeclampsia, APH, PROM, and obstructed labor
during  pregnancy  are  more  at  risk  for  preterm  birth.  These
results  were  concurrent  with  many  studies  conducted  by
Hosnya et al., Gurung et al., Aregawi et al., and Wagura et al.
[2,  15,  18,  35],  who  found  that  PIH,  APH,  and  PROM  are
significant risk factors for preterm labor. Likewise, the results
by  Kuppusamy  and  Vidhyadevi  [19]  revealed  that  anemia,
PROM, and PIH are the most common associated factors for
prematurity. Moreover, Mohsenzadeh et al. [37] indicated that
PROM and preeclampsia are significant risk factors for preterm

birth. Moreover, a study conducted in Egypt by El Beltagy et
al. [38] had the same results. The researchers agreed that these
findings  were  due  to  the  direct  negative  effects  of  these
complications  on  mothers'  health  during  pregnancy  and,
therefore,  on  the  health  of  the  fetus.

Finally, the study findings identified that respiratory causes
are the main etiology for preterm infants' NICU admission as
RDS and RD, followed by gastrointestinal poor oral intake and
NJ, CA, neurological problems, such as poor reflexes, and NS.
These  results  were  similar  to  the  results  of  Khasawneh  and
Khriesat  [23],  who  demonstrated  that  preterm  infants  had
higher rates of RDs and sepsis. Moreover, a study by Algameel
et  al.  [4]  conducted  in  Upper  Egypt  found  that  jaundice  and
respiratory  morbidity  were  increased among preterm infants.
These results could be due to premature birth; the neonates had
immature  lungs  and  lacked  sufficient  surfactant  for  normal
lung expansion, leading to a higher frequency of RD and RDs.

The  limitation  of  this  study  is  the  retrospective  design
where all the inferred data reflect what is recorded and reported
in  the  medical  records.  Thus,  specific  outcomes  might  be
overestimated  or  underestimated.  Although  this  study  was
conducted  at  a  large  university  hospital,  the  findings  cannot
represent  the  whole  Egyptian  population;  therefore,  a
conclusion about the generalizability of the findings cannot be
accurately made.

CONCLUSION

A  higher  prevalence  with  a  higher  mortality  rate  of
admitted preterm infants to NICU was reported. Likewise, the
type  of  gestation,  mothers'  age,  presence  of  complications
during  pregnancy,  bad  obstetric  history,  and  family  and
medical history of diseases were found to be the most common
risk  factors  of  prematurity.  Moreover,  respiratory  problems
were  the  main  etiology  for  admission  of  preterm  infants  to
NICU.  Therefore,  early  screening  of  diseases  and  obstetric
complications during pregnancy is recommended.

RECOMMENDATIONS

Following strategies can be recommended:

Raising  public  and  professional  health  awareness  of
the risk factors linked to prematurity.
Implementing educational programs for early detection
and  intervention  for  short-term  and  long-term
complications.
Local strategies and policies should be established and
implemented to improve the outcome of birth through
early  screening  of  diseases  and  obstetric
complications.
Increasing mothers' awareness about the importance of
antenatal  care  and  follow-up.  Therefore,  early
detection  and  intervention  of  complications  can  be
done.

ETHICS  APPROVAL  AND  CONSENT  TO  PARTI-
CIPATE

The  research  proposal  was  approved  by  the  Ethical



8   The Open Nursing Journal, 2022, Volume 16 Atyat Mohammed Hassan

Committee of the Faculty of Nursing, Assiut University, (IRB
No: 3370034).

HUMAN AND ANIMAL RIGHTS

No  experimentation  was  taken  place  due  to  the
retrospective  nature  of  the  study.

CONSENT FOR PUBLICATION

Written consent was obtained from the director of Assiut
University Children's Hospital and the head of NICU.

AVAILABILITY OF DATA AND MATERIALS

Not applicable.

CONFLICT OF INTEREST

The  authors  declare  no  conflict  of  interest,  financial  or
otherwise.

FUNDING

None.

ACKNOWLEDGEMENTS

The authors would like to thank the NICU administrative
staff who facilitated data collection procedures.

REFERENCES

Khasawneh W, Khriesat W. Assessment and comparison of mortality[1]
and short-term outcomes among premature infants before and after 32-
week  gestation:  A  cross-sectional  analysis.  Ann  Med  Surg  (Lond)
2020; 60: 44-9.
[http://dx.doi.org/10.1016/j.amsu.2020.10.017] [PMID: 33101673]
Wagura  P,  Wasunna  A,  Laving  A,  Wamalwa  D,  Ng’ang’a  P.[2]
Prevalence  and  factors  associated  with  preterm  birth  at  kenyatta
national hospital. BMC Pregnancy Childbirth 2018; 18(1): 107.
[http://dx.doi.org/10.1186/s12884-018-1740-2] [PMID: 29673331]
Abdelhady A, Abdelwahid A. Rate and risk factors of preterm births in[3]
a secondary health care facility in Cairo. World J Med Sci 2015; 12(1):
09-16.
Algameel A, Elhawary M, Amin S, Abd-Elmenem M. Outcome of late[4]
preterm  newborns  in  Upper  Egypt.  Egyptian  Pediatric  Association
Gazette 2020; 68(1): 11.
[http://dx.doi.org/10.1186/s43054-020-00023-1]
Katz J, Lee AC, Kozuki N, et al. Mortality risk in preterm and small-[5]
for-gestational-age  infants  in  low-income  and  middle-income
countries: a pooled country analysis. Lancet 2013; 382(9890): 417-25.
[http://dx.doi.org/10.1016/S0140-6736(13)60993-9]  [PMID:
23746775]
Lawn  JE,  Cousens  S,  Zupan  J.  4  million  neonatal  deaths:  when?[6]
Where? Why? Lancet 2005; 365(9462): 891-900.
[http://dx.doi.org/10.1016/S0140-6736(05)71048-5]  [PMID:
15752534]
Christian P, Murray-Kolb LE, Tielsch JM, Katz J, LeClerq SC, Khatry[7]
SK. Associations between preterm birth, small-for-gestational age, and
neonatal morbidity and cognitive function among school-age children
in Nepal. BMC Pediatr 2014; 14(1): 58.
[http://dx.doi.org/10.1186/1471-2431-14-58] [PMID: 24575933]
Kildea  SV,  Gao  Y,  Rolfe  M,  Boyle  J,  Tracy  S,  Barclay  LM.  Risk[8]
factors  for  preterm,  low  birthweight  and  small  for  gestational  age
births  among  Aboriginal  women  from  remote  communities  in
Northern  Australia.  Women  Birth  2017;  30(5):  398-405.
[http://dx.doi.org/10.1016/j.wombi.2017.03.003] [PMID: 28377142]
Savitz  DA,  Murnane  P.  Behavioral  influences  on  preterm  birth:  a[9]
review. Epidemiology 2010; 21(3): 291-9.
[http://dx.doi.org/10.1097/EDE.0b013e3181d3ca63]  [PMID:
20386169]
Auger N, Leduc L, Naimi AI, Fraser WD. Delivery at term: impact of[10]
university  education  by  week  of  gestation.  J  Obstet  Gynaecol  Can

2016; 38(2): 118-24.
[http://dx.doi.org/10.1016/j.jogc.2015.11.001] [PMID: 27032735]
Oftedal AM, Busterud K, Irgens LM, Haug K, Rasmussen S. Socio-[11]
economic risk factors for preterm birth in Norway 1999-2009. Scand J
Public Health 2016; 44(6): 587-92.
[http://dx.doi.org/10.1177/1403494816653288] [PMID: 27307464]
Poulsen  G,  Strandberg-Larsen  K,  Mortensen  L,  et  al.  Exploring[12]
educational disparities in risk of preterm delivery: a comparative study
of 12 European birth cohorts. Paediatr Perinat Epidemiol 2015; 29(3):
172-83.
[http://dx.doi.org/10.1111/ppe.12185] [PMID: 25808200]
Delnord M, Blondel B, Prunet C, Zeitlin J. Are risk factors for preterm[13]
and early-term live singleton birth the same? A population-based study
in France. BMJ Open 2018; 8(1): e018745.
[http://dx.doi.org/10.1136/bmjopen-2017-018745] [PMID: 29371276]
Shrestha S, Dangol SS, Shrestha M, Shrestha RP. Outcome of preterm[14]
babies and associated risk factors in a hospital. JNMA J Nepal Med
Assoc 2010; 50(180): 286-90.
[http://dx.doi.org/10.31729/jnma.57] [PMID: 22049892]
Gurung A, Wrammert J, Sunny AK, et al. Incidence, risk factors and[15]
consequences  of  preterm  birth  -  findings  from  a  multi-centric
observational study for 14 months in Nepal. Arch Public Health 2020;
78(1): 64.
[http://dx.doi.org/10.1186/s13690-020-00446-7] [PMID: 32695337]
Beck S, Wojdyla D, Say L, et al. The worldwide incidence of preterm[16]
birth: a systematic review of maternal mortality and morbidity. Bull
World Health Organ 2010; 88(1): 31-8.
[http://dx.doi.org/10.2471/BLT.08.062554] [PMID: 20428351]
Goldenberg RL, Culhane JF, Iams JD, Romero R. Epidemiology and[17]
causes of preterm birth. Lancet 2008; 371(9606): 75-84.
[http://dx.doi.org/10.1016/S0140-6736(08)60074-4]  [PMID:
18177778]
Hosny AEMS, Fakhry MN, El-Khayat W, Kashef MT. Risk factors[18]
associated  with  preterm  labor,  with  special  emphasis  on  preterm
premature rupture of membranes and severe preterm labor. J Chin Med
Assoc 2020; 83(3): 280-7.
[http://dx.doi.org/10.1097/JCMA.0000000000000243]  [PMID:
31868857]
Kuppusamy N, Vidhyadevi A. Prevalence of preterm admissions and[19]
the risk factors of preterm labor in rural medical college hospital. Int J
Sci Stud 2016; (9): 125-8.
Horbar JD, Soll RF, Edwards WH. The Vermont Oxford Network: A[20]
community of practice. Clin Perinatol 2010; 37(1): 29-47.
[http://dx.doi.org/10.1016/j.clp.2010.01.003] [PMID: 20363446]
Dyer J. Neonatal respiratory distress syndrome: Tackling a worldwide[21]
problem 2019; 44(1): 12-4.
Khasawneh W, Alyousef R, Akawi Z, Al-Dhoon A, Odat A. Maternal[22]
and  perinatal  determinants  of  late  hospital  discharge  among  late
preterm infants; A 5-year cross-sectional analysis. Front Pediatr 2021;
9: 685016.
[http://dx.doi.org/10.3389/fped.2021.685016] [PMID: 34222151]
Khasawneh W, Sindiani  A,  Rawabdeh SA, Aleshawi A, Kanaan D.[23]
Indications  and  clinical  profile  of  neonatal  admissions:  A  cross-
sectional descriptive analysis from a single academic center in jordan.
J Multidiscip Healthc 2020; 13: 997-1006.
[http://dx.doi.org/10.2147/JMDH.S275267] [PMID: 33061405]
Abdel  Razeq  NM,  Khader  YS,  Batieha  AM.  The  incidence,  risk[24]
factors, and mortality of preterm neonates: A prospective study from
Jordan (2012-2013). Turk J Obstet Gynecol 2017; 14(1): 28-36.
[http://dx.doi.org/10.4274/tjod.62582] [PMID: 28913132]
Al-Qurashi FO, Yousef AA, Awary BH. Epidemiological aspects of[25]
prematurity in the Eastern region of Saudi Arabia. Saudi Med J 2016;
37(4): 414-9.
[http://dx.doi.org/10.15537/smj.2016.4.14309] [PMID: 27052284]
Kim JI, Cho MO, Choi GY. Multiple factors in the second trimester of[26]
pregnancy  on  preterm labor  symptoms  and  preterm birth.  J  Korean
Acad Nurs 2017; 47(3): 357-66.
[http://dx.doi.org/10.4040/jkan.2017.47.3.357] [PMID: 28706170]
Shah R, Mullany LC, Darmstadt GL, et al. Incidence and risk factors[27]
of  preterm birth  in  a  rural  Bangladeshi  cohort.  BMC Pediatr  2014;
14(1): 112.
[http://dx.doi.org/10.1186/1471-2431-14-112] [PMID: 24758701]
Anderson C, Smitherman AB, Engel SM, Nichols HB. Modifiable and[28]
non-modifiable risk factors for preterm delivery among adolescent and
young  adult  cancer  survivors.  Cancer  Causes  Control  2018;  29(2):
289-95.
[http://dx.doi.org/10.1007/s10552-017-0992-x] [PMID: 29196836]

http://dx.doi.org/10.1016/j.amsu.2020.10.017
http://www.ncbi.nlm.nih.gov/pubmed/33101673
http://dx.doi.org/10.1186/s12884-018-1740-2
http://www.ncbi.nlm.nih.gov/pubmed/29673331
http://dx.doi.org/10.1186/s43054-020-00023-1
http://dx.doi.org/10.1016/S0140-6736(13)60993-9
http://www.ncbi.nlm.nih.gov/pubmed/23746775
http://dx.doi.org/10.1016/S0140-6736(05)71048-5
http://www.ncbi.nlm.nih.gov/pubmed/15752534
http://dx.doi.org/10.1186/1471-2431-14-58
http://www.ncbi.nlm.nih.gov/pubmed/24575933
http://dx.doi.org/10.1016/j.wombi.2017.03.003
http://www.ncbi.nlm.nih.gov/pubmed/28377142
http://dx.doi.org/10.1097/EDE.0b013e3181d3ca63
http://www.ncbi.nlm.nih.gov/pubmed/20386169
http://dx.doi.org/10.1016/j.jogc.2015.11.001
http://www.ncbi.nlm.nih.gov/pubmed/27032735
http://dx.doi.org/10.1177/1403494816653288
http://www.ncbi.nlm.nih.gov/pubmed/27307464
http://dx.doi.org/10.1111/ppe.12185
http://www.ncbi.nlm.nih.gov/pubmed/25808200
http://dx.doi.org/10.1136/bmjopen-2017-018745
http://www.ncbi.nlm.nih.gov/pubmed/29371276
http://dx.doi.org/10.31729/jnma.57
http://www.ncbi.nlm.nih.gov/pubmed/22049892
http://dx.doi.org/10.1186/s13690-020-00446-7
http://www.ncbi.nlm.nih.gov/pubmed/32695337
http://dx.doi.org/10.2471/BLT.08.062554
http://www.ncbi.nlm.nih.gov/pubmed/20428351
http://dx.doi.org/10.1016/S0140-6736(08)60074-4
http://www.ncbi.nlm.nih.gov/pubmed/18177778
http://dx.doi.org/10.1097/JCMA.0000000000000243
http://www.ncbi.nlm.nih.gov/pubmed/31868857
http://dx.doi.org/10.1016/j.clp.2010.01.003
http://www.ncbi.nlm.nih.gov/pubmed/20363446
http://dx.doi.org/10.3389/fped.2021.685016
http://www.ncbi.nlm.nih.gov/pubmed/34222151
http://dx.doi.org/10.2147/JMDH.S275267
http://www.ncbi.nlm.nih.gov/pubmed/33061405
http://dx.doi.org/10.4274/tjod.62582
http://www.ncbi.nlm.nih.gov/pubmed/28913132
http://dx.doi.org/10.15537/smj.2016.4.14309
http://www.ncbi.nlm.nih.gov/pubmed/27052284
http://dx.doi.org/10.4040/jkan.2017.47.3.357
http://www.ncbi.nlm.nih.gov/pubmed/28706170
http://dx.doi.org/10.1186/1471-2431-14-112
http://www.ncbi.nlm.nih.gov/pubmed/24758701
http://dx.doi.org/10.1007/s10552-017-0992-x
http://www.ncbi.nlm.nih.gov/pubmed/29196836


Incidence of Preterm Infants, Indications of Admission, Risk Factors, and Discharge Outcome The Open Nursing Journal, 2022, Volume 16   9

Fuchs  F,  Monet  B,  Ducruet  T,  Chaillet  N,  Audibert  F.  Effect  of[29]
maternal age on the risk of preterm birth: A large cohort study. PLoS
One 2018; 13(1): e0191002.
[http://dx.doi.org/10.1371/journal.pone.0191002] [PMID: 29385154]
Kildea  SV,  Gao  Y,  Rolfe  M,  Boyle  J,  Tracy  S,  Barclay  LM.  Risk[30]
factors  for  preterm,  low  birthweight  and  small  for  gestational  age
births  among  Aboriginal  women  from  remote  communities  in
Northern  Australia.  Women  Birth  2017;  30(5):  398-405.
[http://dx.doi.org/10.1016/j.wombi.2017.03.003] [PMID: 28377142]
Muhihi A, Sudfeld CR, Smith ER, et al.  Risk factors for small-for-[31]
gestational-age and preterm births among 19,269 Tanzanian newborns.
BMC Pregnancy Childbirth 2016; 16(1): 110.
[http://dx.doi.org/10.1186/s12884-016-0900-5] [PMID: 27183837]
Sania A, Smith ER, Manji K, et al. Neonatal and infant mortality risk[32]
associated  with  preterm  and  small  for  gestational  age  births  in
tanzania:  individual  level  pooled  analysis  using  the  intergrowth
standard.  J  Pediatr  2018;  192:  66-72.e4.
[http://dx.doi.org/10.1016/j.jpeds.2017.09.007] [PMID: 29246361]
Draper  ES,  Manktelow  BN,  Cuttini  M,  et  al.  Variability  in  very[33]

preterm stillbirth and in-hospital mortality across Europe. Pediatrics
2017; 139(4): e20161990.
[http://dx.doi.org/10.1542/peds.2016-1990] [PMID: 28341800]
Kc A, Wrammert J, Nelin V, Ewald U, Clark R, Målqvist M. Level of[34]
mortality  risk  for  babies  born  preterm  or  with  a  small  weight  for
gestation  in  a  tertiary  hospital  of  Nepal.  BMC Public  Health  2015;
15(1): 877.
[http://dx.doi.org/10.1186/s12889-015-2232-1] [PMID: 26359230]
Aregawi G, Assefa N, Mesfin F, et al. Preterm births and associated[35]
factors  among  mothers  who  gave  birth  in  Axum  and  Adwa  Town
public hospitals, Northern Ethiopia, 2018 BMC Res Notes 2019; 12:
640.
Ticaria  L,  Joseph  G,  Lorayne  B,  Sue  I,  Patrick  M,  Richard  H.  The[36]
prevalence of neonatal morbidities associated with late-preterm birth
USA. J Neonat Nurs 2016; 22: 16e20.
Mohsenzadeh A, Saket S, Karimi A. Prevalence of Preterm Neonates[37]
and Risk Factors. Iranian Journal of Neonatology 2011; 22(2): 38-42.
El Beltagy N, Rocca M. Risk factors for preterm labor among women[38]
attending el shatby maternity university hospital, Alexandria, Egypt.
Arch Nurs Pract Care 2016; 2(1): 045-9.

© 2022 Hassan et al.

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a copy of which is
available at: https://creativecommons.org/licenses/by/4.0/legalcode. This license permits unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.

http://dx.doi.org/10.1371/journal.pone.0191002
http://www.ncbi.nlm.nih.gov/pubmed/29385154
http://dx.doi.org/10.1016/j.wombi.2017.03.003
http://www.ncbi.nlm.nih.gov/pubmed/28377142
http://dx.doi.org/10.1186/s12884-016-0900-5
http://www.ncbi.nlm.nih.gov/pubmed/27183837
http://dx.doi.org/10.1016/j.jpeds.2017.09.007
http://www.ncbi.nlm.nih.gov/pubmed/29246361
http://dx.doi.org/10.1542/peds.2016-1990
http://www.ncbi.nlm.nih.gov/pubmed/28341800
http://dx.doi.org/10.1186/s12889-015-2232-1
http://www.ncbi.nlm.nih.gov/pubmed/26359230
https://creativecommons.org/licenses/by/4.0/legalcode

	Incidence of Preterm Infants, Indications of Admission, Risk Factors, and Discharge Outcome: A Retrospective Study 
	[Background:]
	Background:
	Aim:
	Materials and Methods:
	Results:
	Conclusion:
	Implications for Nursing Practice:

	1. INTRODUCTION
	1.1. Significance of the Study
	1.2. Aim of the Study
	1.3. Research Question

	2. MATERIALS AND METHODS
	2.1. Design
	2.2. Setting
	2.3. Subjects
	2.4. Data Collection Tools
	2.5. Methods
	2.6. Ethical Considerations
	2.7. Data Analysis

	3. RESULTS
	4. DISCUSSION
	CONCLUSION
	RECOMMENDATIONS
	ETHICS APPROVAL AND CONSENT TO PARTI-CIPATE
	HUMAN AND ANIMAL RIGHTS
	CONSENT FOR PUBLICATION
	AVAILABILITY OF DATA AND MATERIALS
	CONFLICT OF INTEREST
	FUNDING
	ACKNOWLEDGEMENTS
	REFERENCES




