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ABSTRACT
Background: The improvement of postnatal care has led to the increase 
in survival rate of preterm infants in our setting and considering their 
vulnerability, we set out to assess the morbidity and mortality of preterm 
infants 12 months after discharge from the neonatal intensive care unit 
(NICU).
Methods: A retrospective cohort study was done from the 2008 to 2013 at the 
Yaoundé Gynaeco-Obstetric and Pediatric Hospital and included children born 
preterm, admitted in the NICU and discharged alive during the study period.
Results: Out of 816 premature infants that were discharged alive from the 
NICU, only 232 (28.4%) preterm infants discharged alive presented for the 
routine visits during the first 12 months of life. Among these, 206 (89%) had 
at least one complication during the neonatal hospitalization period. Postnatal 
complications were significantly more frequent in infants born before 34 weeks 
of gestation and in babies with birth weight below 1500 grams (p<0.001). Up 
to 72.5% of those who came for routine visits were less than 34 weeks and 
86% weighed <2000 g at birth. Seventy-six (32.7%) preterm infants were 
readmitted within their first year of life and the causes of readmission were 
respiratory tract diseases in 42 (55%), late neonatal sepsis in 19 (25.0%), 
malaria in 9 (11.8%) and epilepsy in 6 (7.9%). Neither the gestational age 
nor birth weight influenced readmission (p=0.25, p=0.590 respectively). The 
smaller the gestational age, the longer the duration of postnatal hospitalization 
(p<0.001).
Conclusion: Routine follow-up after discharge remains a problem in our 
setting due to non-respect of appointments. Infants born preterm suffer 
mostly from respiratory tract diseases during the first year of life.

Introduction
Preterm birth remains a global problem especially in 
developing countries. It is a major determinant of 
neonatal mortality and morbidity1,2 and the morbidities 
associated with preterm often extend to later life, 
resulting in enormous physical, psychological and 
economic costs.3 With the increase in preterm birth 
rate, infants born at the lower limit of viability have 
the highest rates of all complications and the highest 

mortality rates.4,5 The mortality rate for preterm infants 
and the gestational age-specific mortality rate have 
dramatically improved over the last decades, due to 
improvement in postnatal care provided in delivery 
rooms and neonatal intensive care units. Despite these 
improvements infants born preterm remain vulnerable 
to a wide range of complications, not only in the 
neonatal period, but also in the long term.4,6 Recently 
interest has shifted from identifying the incidence 
of in hospital morbidity and mortality to long-term 
morbidities in childhood.
In our setting the improvement of postnatal care has 
also led to the increase in survival rate of preterm 
infants.4,7

In the care of preterm infants, the immediate goal 
is survival; the ultimate goal is intact survival, which 
is survival without morbidity. Much is known on the 
outcome of preterm infants after discharge in developed 
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countries but very little is known about what happens 
to these infants in developing countries like Cameron 
after discharge from hospital.
With the increasing number of surviving preterm 
infants and considering their vulnerability to develop 
various morbidities, we set out to examine the health 
situation of preterm infants after discharge from the 
neonatal unit of the Yaoundé Gynaeco-Obstetric and 
Pediatric Hospital (YGOPH) with the goal of assessing 
the morbidity and mortality of preterm infants after 
discharge in order to propose strategies to prevent 
and manage them.

Methods & Materials
This was a retrospective cohort study. We obtained 
authorization for research from the YGOPH Institutional 
Ethical Committee for Human Health Research and 
informed consent was obtained from the parents of the 
children. Data collected from files was confidential. We 
reviewed medical records of the preterm neonates who 
were hospitalized in the NICU from the 1st of January 
2008 to 30th of June 2013 and were discharged from 
the unit alive and followed up in the hospital for at least 
1 year after discharge or were rehospitalized for one 
reason or the other. All patients discharged from the 
NICU after a period of hospitalization, are followed up at 
the outpatient unit. The preterm infants have a precise 
schedule of follow up depending on the gestational age. 
For the extreme and very preterm, post discharge follow 
up is done weekly while for the late preterm infants 
follow up is done 2 weeks immediately after discharge 
respectively, then monthly for 6 months, every 3 
months for the next 6 months and finally every 6 
months. The clinical assessment of the preterm infants 
on follow up consisted of a semi-structured interview 
with the parents and a complete clinical examination 
noting the anthropometric parameters and signs of 
disease. We also collected the files of all preterm infants 
rehospitalized during the study period from all the units 
of the pediatric service. The following information was 
extracted from the files: gestational age, birth weight, 
gender, duration of hospitalization, morbidities during 
hospitalization in NICU, causes of readmission after 
discharge from the neonatal unit and outcome of 
readmission. Concerning the mothers, the following 
parameters like age, educational level, profession and 
marital status were retrieved.
The estimated sample size was calculated using the 
Cochran’s formula. Considering the prevalence of 
prematurity at the neonatology unit of the YGOPH to 
be 26.5% and the percentage of preterm who survived 
during this same period at 63.4% in 20124 a precision 
of 0.05 and the confidence interval as 1.96, the minimal 
sample size was 215 preterm infants.

Statistical analysis
Data analysis was done using the SPSS 9.0 and 
Microsoft excel 2007 software. The quantitative 
variables were presented using means and standard 
deviations when the distribution was normal. The 
relationship between variables were compared using 
the Chi-square or Fisher’s exact test where applicable 
while the Spearman Correlation Rank (R) was used to 
establish a correlation between two ordinal qualitative 

variables. For all tested hypotheses, the statistical 
significance level of p value was <0.05, the confidence 
interval was 95% and R varied between -1 and 1.

Results
During our study period, 816 premature infants were 
discharged alive. Of these, 232 (28.4%) followed up 
for at least 12 months, 104 (12.7%) respected two 
appointments, 416 (50.9%) honored a visit after 
discharge and 64 (7.8%) did not return. During their 
hospital stay in the neonatal period, 206 children 
(88.8%) presented at least one complication. These 
included jaundice (75.6%), severe anemia (29.3%), 
respiratory distress (25.9%), hypothermia on admission 
(11.2%), nosocomial infections (8.6%) and apnea 
(1.7%). Postnatal complications were significantly more 
frequent in infants born before 34 weeks of gestation 
and in babies with birth weight below 1500 grams 
(Table 1). Total 176 (76%) of the infants spent less 
than 1 month in the hospital after birth and only 56 
(24%) stayed longer than a month. The smaller the 
gestational age, the longer the duration of postnatal 
hospitalization (Table 4). Seventy-six (32.7%) preterm 
infants were readmitted within their first year of life. 
Two very preterm babies died from severe anemia. The 
most frequent causes of readmission were diseases of 
the respiratory tract in 42 (55.3%) of the readmitted 
cases, late neonatal infection in 19 (25.0%), malaria 
in 9 (11.8%) and epilepsy in 6 (7.9%). The incidence 
of readmission did not depend on the gestational age 
and birth weight of the infant (Table 1). Respiratory 
tract pathologies were the most frequent cause of 
readmission, affecting mostly infants with gestational 
ages between 28 to <32 weeks. (Table 2 and 3). 
Fourteen (6%) preterm infants were readmitted more 
than once for respiratory tract illnesses.
Regarding the socio-demographic characteristics of our 
population, the male: female ratio was 1.15. Almost all 
the mothers (96.9%) were between 20 and 39 years 
old with an average age of 29±5.4 years, 69% were 
single and 52% were housekeepers.

Discussion
Routine follow-up of premature infants after discharge 
from hospital is an important but difficult issue for 
developing countries due to many factors, such as 
the establishment of our health care system, the lack 
of personnel and the difficulty for parents of these 
children to understand the rationale for continuous 
follow-up of apparently healthy babies, as well as 
financial difficulties.
Our conclusions may be skewed by the fact that many 
premature babies who left hospital alive were lost to 
follow-up. They could have been readmitted to other 
health care facilities. It was not possible to track these 
patients because many records did not have contact 
numbers and some patients had moved or changed 
phone numbers. However, the results presented show 
our reality.
It was not possible to clearly attribute the different 
morbidities presented by these infants directly to their 
preterm birth, because we focused only on preterm 
infants and some of the morbidities could also occur 
in term infants.
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The average age of the mothers in our study was similar 
to that of Folquet8 and Chiabi7 who found that 76.4% 
of the mothers of premature babies were between 20 
and 34 years old. Most publications reveal that low 
and high maternal ages are the main risk factors for 
prematurity.9,10 All mothers in the study population were 
of childbearing age, but other factors such as marital 

status and occupation influenced preterm births, as the 
literature shows.9,10

Most of the women (69%) were single, which is 
consistent with most studies. This single-mother 
status is a predisposing factor for preterm birth4,9 and 
may contribute to non-compliance with follow-up 
appointments.

Table 1. Postnatal complications and readmission of preterm neonates

 Neonatal profile R CI95 p value

 Gestational age (Weeks)    

 [22-28] n=12 [28-32] n=96 [32-34] n=60 [34-37] n=64    

Complications 12 (100%) 94 (97.1%) 56 (93.3%) 44 (68.8%) -0.35 -0.5 to 
-0.18 <0.001

Re-admission 0 44 (45.8%) 20 (33.3%) 12 (18.8%)   0.251

 Birth weight (gm)    

 <1000 n=7 [1000-1500] 
n=109

[1500-2500] 
n=107 >2500 n=9    

Complications 7 (100%) 107 (98.2%) 87 (81.3%) 5 (55.6%) -0.31 -0.46 to 
-0.13 0.004

Re-admission 4 (57.1%) 42 (38.5%) 30 (28.0%) 0 (0.0%)   0.590

Table 2. Causes of readmission with respect to gestational age.

Causes of re-admission
Gestational age (weeks) p value

[22-<28] n=12 [28-<32] n=96 [32-<34] n=60 [34-<37] n=64  

Epilepsy/West syndrome 0 0 2 (3%) 4 (6.3%) 0.586

Late neonatal infection 0 6 (6.3%) 0 4 (6.3%) 0.792

Malaria 0 0 48 (80%) 0 0.166

Respiratory tract disease 0 38 (39.6%) 6 (10%) 4 (6.3%) 0.088

Table 3. Distribution of the causes of readmission with respect to birth weight

Causes of re-admission
Birth Weight (g)

<1000 (n=7) 1000-1499 
(n=109)

1500-2500 
(n=107) >2500 (n=9) p value

Epilepsy/West syndrome 0 2 (1.8%) 4 (3.7%) 0 1.00

Respiratory tract illness 4 (57.1%) 30 (27.5%) 14 (13.1%) 0 0.517

Digestive tract infection 0 6 (5.6%) 2 (1.9%) 0 0.714

Late neonatal infection 0 4 (3.7%) 6 (5.6%) 0 1.000

Malaria 0 0 4 (3.7%) 0 0.563

Total 4 (57.1%) 42 (38.5%) 30 (28%) 0 76 
(32.8%)

Table 4. Duration of hospitalization with respect to gestational age

22 to <28 
wks (n=12)

28 to <32 
wks (n=96)

32 to <34 
wks (n=60)

34 to <74 
wks (n=64) p value

<1 month 0 54 (56.3%) 58 (96.7%) 64 (100%)
<0.001

1-2 months 12 (100%) 42 (43.8%) 2 (3.3%) 0
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Like most studies, we found that the main short-term 
complications of prematurity in the neonatal period 
were jaundice, anemia, respiratory distress and 
infections.11,12,13 We noted that the closer to 37 weeks 
gestational age (GA), the less acute the neonatal 
conditions as reported by other authors.13,16 This 
hypothesis was tested when the frequency of 
complications was compared with GA (p<0.001) and 
birth weight (p=0.004).
Nearly three-quarters of infants spent less than a 
month in hospital after birth. Length of hospitalization 
was inversely related to gestational age and birth 
weight (p value<0.001). These results are similar to 
those of Leone et al13 who found that the lower the 
gestational age, the longer the length of hospitalization. 
Premature infants have more complications, and take 
longer to achieve complete feeds and thermoregulation 
autonomy.11

In our study, we found a high rate of loss to follow-
up as Folquet reported 25% loss to follow-up at 12 
months of age8, which is contrary to the findings of 
Cooper in Soweto17 and Monset-Couchard in Mauritius18, 
who found 10.6% and 5.4% loss to follow-up at 12 
months of age, respectively. The high rate of loss to 
follow-up in our study could be explained by several 
factors: our hospital being a level II referral center in 
the capital city, receives newborns from all over the 
country. Upon discharge from hospital, these children 
should be referred to the health centers closer to their 
locality for further follow-up, but this system of referral 
and counter-referral is not yet well implemented in our 
health system Other reasons could be socio-economic 
(transportation costs, consultation fees, lack of 
insurance to cover expenses) and psychosocial (visiting 
witch doctors and traditional practitioners rather than 
conventional medicine when babies are sick). Parents 
in developing countries like Cameroon are very often 
satisfied with their child’s weight gain and do not see 
the need for follow-up. These questions need to be 
answered if we want to improve the rate of routine 
outpatient visits in our context. In developed countries, 
the financial aspects is thought to be minimized by 
health insurance policies, a well-planned follow-up 
network system in hospitals, and home visits that are 
not available in our context.
After discharge, we found that most of the children who 
returned for follow-up consultations were either born 
at a GA less than 34 weeks (72.5%) or weighed less 
than 2000 g at birth (86%). It was mostly this group 
of children who had complications during the neonatal 
period and in hospital. This could have motivated 
parents to keep appointments for fear of further 
complications and, on the other hand, to ensure early 
detection and management of complications should 
they occur. This is especially true in the very preterm 
and extreme preterm infants in whom parents spent 
much more financially, emotionally and physically for 
their survival. This may explain why their mothers 
respected follow-up appointments more than older 
babies.
During the first year of life, a quarter of the former 
premature babies were readmitted, Folquet et al 
observed a readmission rate of 30%.8 Respectively 

29.1% and 30.1% premature infants were rehospitalized 
(at least once) in 1997 and 2002 (38.2% in Epipage 
Cohort).19 This figure is higher than that reported 
by Escobar who had an overall readmission rate of 
2.72%.20

Among the causes of readmission, respiratory tract 
diseases (20.7%), late neonatal sepsis (4.3%) and 
digestive tract disorders (3.4%) were the most 
frequent. These results are similar to those of Doyle 
and Brissaud19 who also indicated that respiratory 
diseases were the main cause of hospital readmission 
in premature infants and several factors correlated with 
an increase risk of rehospitalization: birth weight less 
than 1000 g, chronic lung disease and gestational age 
less than 28 weeks at birth. Our figures were lower than 
those of the authors working on the extreme preterm 
group21,22,23,24

The literature tells us that the incidence of readmission 
is generally dependent on gestational age and low 
birth weight. This was not the case in our study.25 The 
younger the infant, the greater the vulnerability, which 
may explain why extremely preterm and very preterm 
infants have a higher readmission rate.
By comparing each cause of readmission with 
gestational age, we found that airway diseases were 
the most common cause of readmission and that 
very preterm infants were the most affected. Infants 
born at gestational age less than 28 weeks were not 
readmitted to hospital. Very few survived beyond the 
postnatal hospitalization period. The results are similar 
to those of Patel11 who found that airway disease, 
particularly bronchopulmonary dysplasia, was the 
second leading cause of morbidity in extremely preterm 
infants. Preterm birth results in the loss of months of 
fetal development, leaving the infant vulnerable to 
morbidities, many of which are unique to the preterm 
population, including bronchopulmonary dysplasia, 
severe brain damage and severe retinopathy of 
prematurity.11,24,26

We noted a few cases of epilepsy that could be 
considered as squeal of prematurity. The prevalence 
of sequelae increases with the shortening of the birth 
term.27 A better census of all the early developmental 
characteristics during the various appointments would 
allow early detection of these characteristics.
There were 2 (0.9%) deaths in the first two weeks after 
discharge. These children died of severe anemia, which 
could have been prevented with closer follow-up and 
perhaps the use of erythropoietin together with iron. 
This protocol was not yet part of our practice because 
of it’s cost; it is very expensive for parents who for 
the most part do not have health insurance. Geeta et 
al28 found that children born prematurely are more likely 
to die during the neonatal and early childhood period 
than children born at term, and that mortality rates 
increase in proportion to the decrease in gestational 
age or birth weight. Marilee et al15 reported a mortality 
rate of 61% from birth to 6 months of chronologic 
age. While Copper et al29 recorded a mortality rate of 
13.3% before one year of corrected age. Not all infants 
discharged from hospital were followed up in our health 
facility and could have been treated elsewhere. This 
should explain the differences between our results and 
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those of the authors above.

Conclusion
Less than 30% of preterm infants respected the post 
discharge follow-up appointments during the first 
12 months of life, and 25% of these preterm infants 
were readmitted with respiratory tract diseases. The 
post discharge morbidities did not correlate with the 
gestational age nor the birth weight.
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