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Abstract : A retrospective analysis of neonatal morbidity and mortality was conducted over a ten- 
year perrod (1981-1990) at a tertiary hospital in Ilesa, Nigeria, to determine the trends'in neonatal 
morbidity and mortality in relation to places of delivery. 7,225 babies were admitted into the 
neonatal unit during the period wherein 3,232 (44.7%) were inborns and 3,993 (55.3%) outborns. 

Places of delivery of outborn babies were government hospitals/maternity centres (44.1%), 
home (28.5%), private hospitals/clinics (18.8%), and mission houses (8.7%). Major indications for 
admission among inborns were neonatal jaundice (45.6%), low birthweight (18.6%), birth asphyxia 
(14.2%), and neonatal infections (9.3%), while those for outborns were neonatal jaundice (39.5%), 
low birthweight (23.2%), neonatal infections (18.0%), neonatal tetanus (5.7%), birth asphyxia 
(4.8%). Overall mortality rate was 13.0%. It was higher in outborns than inborns (p < 0.001). 
Mortality was lowest in 1983 and peaked in 1987 and 1988. It was higher in outborns than inborns 
during the period (p < 0.001). Major causes of death were low birth weight (42.8%), neonatal 
jaundice (14.1%), neonatal tetanus (12.8%), infections (12.4%), and birth asphyxia (11.6%). In 
almost all cases, case fatality rates were higher among the outborns (p < 0.001). Similarly, mortality 
was higher in outborns than inborns in almost all the weight range. Among the outb0rns , mortality 
was highest in babies delivered at home and private hospitals. Improved access to neonatal 
medical and antenatal care will significantly reduce neonatal morbidity and mortality in Nigeria. 
(Indian J Pediatr 1998; 65 : 441-449) 
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Neonatal mortality is an important compo- 
nent of infant mortality in Nigeria and oth- 
er third world countries. I-~~ It may account 
for up to half of the deaths in the first year 
of life, :-s Neonatal mortality rate (NNMR) 
and day-one mortality rate are directly re- 
lated to health service activity, u Neonatolo- 
gy is a neglected aspect of Paediatrics in 
many of the developing countries. 6 With 
the meagre resources, priorities are often 
given to other less expensive but easily ap- 
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plied preventive measures. With the 
present emphasis on primary health care 
(PHC) activities and prevention of many of 
the vaccine preventable diseases, however, 
it is conceivable that neonatology will be 
given its right place. It is important, there- 
fore, that we continue to report on trends in 
neonatal morbidity and NNMR against 
which future performance can be judged. 
This may help to identify deficiencies and 
assist health workers and planners. Since 
community-based data are difficult and ex- 
pensive to collect ill the face of diminishing 
resources (in real value), many poor third 
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world countries will continue to rely on 
hospital-based data for sometime to come 
for health planning. Moreover, changes in 
hospital-based data are likely to reflect 
changes in the community as a whole. A 
better neonatal  outcome will follow im- 
proved maternal and chiild health (MCH) 
services in the community} 2,13 

The Neonatal  Care Unit (NCU) at the 
"Wesley Guild Hospital (WGH), Ilesa, is a 
tertiary unit that admits high-risk neonates 
in Nigeria. In addition to the high-risk ba- 
bies delivered in the hospital maternity 
unit (inborns), the unit also looks after 
many ill neonates delivered at home and 
other units (outborns). The organization of 
the unit has been previously described} 

The present review covers a ten-year ex- 
perience in the unit with emphasis on the 
trends and patterns in neonatal morbidity 
(NNM) and NNMR in relation to places of 
delivery of the babies. 

MATERIALS A N D  M E T H O D S  

The NNU at WGH provides all neonatal 
medical care services except mechanical 
ventilation. It has eight cubicles and each 
cubicle has capacity for four babies. Six of 
the eight cubicles are for preterm (includ- 
ing those admitted from outside within 48 
hours of birth), and babies born in WGH. 
One of the remaining two cubicles is for ba- 
bies with obvious infection (ophthalmia 
neonatorum, staphylococcal skin infection, 
gastroenteritis etc.) and the eighth cubicle 
~s reserved for cases of neonatal tetanus 
(NNT). Resting spaces are provided for the 
mothers by the side of each cubicle 1,2 to en- 
able them to provide expressed breast milk 
24 hours a day. 

We analyzed the admission and dis- 
charge registers for 1981-1990. In cases 
where the registered information was inad- 

equate, we also reviewed the ca>e files. The 
following data was obtained from the 
records : postnatal age, weight at birth or 
admission, sex, places of delivery and the 
main indications for admission or dis- 
charge diagnosis. For example, if we ad- 
mitted a preterm baby with LBW, the main 
diagnosis would be preterm and LBW, 
though he might develop jaundice while 
on admission. On the other hand, if we ad- 
mitted a 2000 gm baby on the third day for 
jaundice, the main diagnosis will be neona- 
tal jaundice (NNJ). 

Cases that we diagnosed as NNJ were 
admitted and treated primarily for jaun- 
dice. In normal weight (birthweight > 2.499 
kg) babies the serum bilirubin concentra- 
tions were usually over 12-15 m g / d l  de- 
pending on the postnatal age. We some- 
times based the diagnosis of neonatal sep- 
sis (NNS) on clinical features only since 
blood culture bottles were not always 
available. These were cases in which the 
consultant in charge agreed with the pre- 
sumptive diagnosis of NNS and treated for 
sepsis. In babies born in WGH, we diag- 
nosed birth asphyxia (BA) if the APGAR 
score was seven or below. Nearly all the 
babies admitted from WGH for BA had an 
APGAR score of five or below. For outborn 
babies we diagnosed BA on the basis of the 
referral letter, history and the clinical find- 
ings and the APGAR score was not always 
known. 

We admitted babies (in born and out- 
born) under 30 days old into the unit. We 
included babies born in the hospital and 
discharged home before admission into the 
unit under the inborn group. 

The other places of delivery were the 
government hospitals/maternity centres/ 
health centres (HOS/HC), home; private 
hospitals/clinics (PRIV), and churches/  
mission houses (MH). In each group, the 



Vol. 65, No. 3, !998 NE ONAT AL  MORBIDITY A N D  MORTALITY IN NIGERIA 443 

TABLE 1. Comparison of Weight Distribution of the Inborns and Outborns 

Weight range Total Inborn Outborn P 
(grams) Total % of total Total % of total value 

< 999 125 28 0.9 97 2.4 < 0.001 

1000-1499 613 157 4.9 456 11.4 < 0.001 

1500-1999 846 345 10.7 501 12.5 < 0.050 

2000-2499 1135 548 17.0 587 14.7 < 0.050 

2500-2999 1782 814 25.2 968 24.2 NS 

> 3000 2724 1340 41.5 1384 34.7 < 0.001 

Total 7225 3232 100.0 3993 100.0 

NS = p > 0.05 (not statistically significan); VLBW = 738 (10.2%) of total admissions.; LBW = 2719 
(37.6%) of total admissions 

s tandards  available var ied  great ly (see un- 
der  d iscuss ion) .  We s t ra t i f ied  the bab ies  
into we i gh t  r ange  g r o u p s  and  used  Chi-  
square  test  for s tat is t ical  analys is ,  us ing  
S ta t ig raph ics  Plus for  W i n d o w s  (Manug-  
sncs, Inc. USA). We took p value of 0.05 or 
less as being statistically significant. 

RESULTS 

A total of 7,225 babies,  were  admi t t ed  into 
the N N U  dur ing  the per iod.  These consist- 
ed of 4,189 males  and  3,036 females  giving 
a ma le  : f emale  ra t io  of 1.38 : 1. Places of 
de l i ve rv  of the bab ies  we re  W G H ,  H O S /  
HC,  PRI'v; h o m e  and M H  in 44.7%, 24.3%, 
10.4%, 15.7% and  4.8% respect ively .  Pro- 
po r t i on  of bab ies  be ing  a d m i t t e d  f rom 
h o m e  and  M H  inc reased  s lowly  over  the 
period.  On the average ,  the outborns  were  
admi t t ed  at older age than  the inborns. As 
the total n u m b e r  of del iveries in W G H  de- 
c reased ,  the n u m b e r  f r o m  other  gove rn -  
m e n t  H O S / H C  also d e c r e a s e d  (r = 0.58) 
but  total outborns  increased (r = -0.42). The 
p ropor t ions  of the live b i r ths  in W G H  ad- 
m i t t ed  increased  f r o m  21.6% (lowest)  in 

1983 to 37.6% (highest) in 1987 (p < 0.001). 
Table 1 shows the weight  distr ibution of 

the babies.  We g r o u p e d  all the babies  ad-  
mi t t ed  f rom outs ide  toge the r  for ease  of 
c o m p a r i s o n  and c o m p a r e d  them wi th  ba- 
bies bo rn  in W G H .  Out  of 7,225 admis -  
sions, 2,719 (37.6%) were LBW (weighing < 
2,499 gm),  compr is ing  1,078 (33.4%) of the 
3,232 inborns and 1,641 (41.1%) of the 3,993 
outborns  (p < 0.001). Also, 185 (5.7%) of the 
inborns  and  563 (13.9%) of the ou tborns  
were  of ve ry  low b i r t h w e i g h t  [(VLBW) < 
1.499 kg], p < 0.001. Table 2 shows the dis- 
tr ibution of the major  admiss ion  diagnoses  
m relation to places of deliveD: The babies 
f rom the other  uni ts  are also g r o u p e d  as 
outborns .  Abou t  61% of the N N T  cases 
were  f rom abou t  16% of tlle babies  who  
were  bo rn  at home.  Othe r  indica t ions  for 
admiss ion were equally represented in out- 
side units.  The misce l l aneous  condi t ions  
inc luded  : anaemia ,  vomi t ing ,  burns ,  sei- 
zures, bleeding disordeb poisoning,  failure 
to thrive, hypo the rmia  and admiss ions  for 
observation.  

Tables 3, 4 and  5 p r e sen t  the mor t a l i t y  
data. During the period we recorded 12,348 
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TABLE 2. Places of Delivery and Admission Di- 
agnosis 

Jgmgnoses J{nborn Outborn Total 
(WGH) number 
number 

NNJ 1474 1579 3,053 
LBW 602 923 1,525 
NNS 300 583 883 
NNT 4 226 230 
BA 459 156 615 
Ophthalmia 70 109 179 
Cong. malformation 42 87 129 
Gastroenteritis 35 9] 126 
Broncho 36 76 I12 
Birth trauma 45 37 82 
Resp distr 50 31 81 
Miscella. 115 95 210 

Total 3,232 3,993 7,225 
*(44.7) (55.3) (100) 

* Figures in parenthesis is percentage of total 
admission. 

NNJ = Neonatal jaundice; LBW = Low birth- 
weight; NNS = Neonatal sepsis; NNT = Neona- 
~a! tetanus; BA = Birth asphyxia; Ophthalmia = 
Ophthalmia neonatorum; Cong malf. -- Con- 
genital malformation; Gastro. = Gastroenteritis; 
Broncho. = Bronchopneumonia; Resp dist. = 
Respiratory distress; Miscella. = Miscellaneous. 

live births in WGH, and 212 (1.72%) of 
these d ied  (giving mean  N N M R  of 17.2/ 
1000 live births in the hospital). We record- 
ed the h ighes t  N N M R  of  35.2/1000 and 
30.2/1000 in the hospital in 1987 and 1988 
respectively (fig. 1). These were the years 
with the lowest  numbers  of delikerries in 
the hospital .  Mortal i ty  rate a m o n g  the 
3,232 babies admit ted from W G H  was 212 
(6.6%) and was lower than 726 (18.2%) for 
the 3,993 ou tborns  (p < 0.001). Highes t  
morta l i ty  rate occurred a m o n g  LBW in- 
fants, followed by NNT, NNS, NNJ and BA 
which together  accounted for 892 (95.1%) 
of the 938 deaths.  In a lmost  all the birth 
weight range and clinical conditions, mor- 
tality rate was significantly h igher  in out- 
borns than inborns. 

D I S C U S S I O N  

The W G H  N N U  covers a large area of the 
former Western Region of Nigeria. It, there- 
fore, has a sizeable record of neonatal prob- 
lems in Nigeria.  Tile present  data  have 
some similarities to the data of Oydeji et al} 

For example, the M : F ratio was about  1.38 
: 1 in both cases and the overall indications 
for admission were very similar. It appears 

TABLE 3. Mortality Rates According to Places of Delivery 

Place of delivery Total Number ~f Mortality rates 
admissions deaths percent~ 

Wesley guild hospital 3,232 212 6.6 

Government hospital/Health centres 1,759 285 16.2 

f-Iome 1,137 234 20.6 

Private clinics/hospitals 750 156 20.8 

Mission houses 347 51 14.7 

l oral 7,225 938 13.0 

X ~ = 203.3; p < 0.001 



Vol. 65, No. 3, 1998 NEONATAL MORBIDITY AND MORTALITY IN NIGERIA 445 

TABLE 4. Weight  Specific Morta l i ty  Rates a m o n g  Inborns and Outborns  

Weight  range Inborns Outborns  P values* 
(gms) 

Total Deaths Total Deaths  

< 999 28 28 97 83 NS 
(100) (85.1) 

1000-1499 157 49 456 174 NS 
(31.2) (38.1) 

1500-1999 345 33 501 95 < 0.001 
(9.6) (19.0) 

2000-2499 548 30 587 93 < 0.001 
(5.5) (15.8) 

2500-2999 814 24 968 143 < 0.001 
(2.9) (14.7) 

> 3000 1340 48 1348 138 < 0.001 
(3.6) (10.1) 

Total 3232 212 3993 726 
Case fatality rate (6.6) (18.2) 

< 0.001 

Figures  in parenthes is  are percentages  of total in each row. 
*Compar ing  row data. 

TABLE 5. Case Fatali ty Rates A m o n g  Nine  Major Causes of Deaths  

Causes  Inborns Outborns  P 
va lue  

Total No. of Case fata- Total No of Case Fat- 
No. dea ths  lity rates No. deaths ality rate 

LBW 602 115 19.1 923 288 31.2 < 0.001 

NNJ  1474 13 0.9 1579 119 7.5 < 0.0001 

N N T  42 2 50.0 226 118 51.3 NS 

N N S  300 9 3.0 583 106 18.2 < 0.001 

BA 459 61 13.2 156 51 32.7 < 0.001 

Cong  real 42 7 16.7 87 10 11.5 NS 

Bronchop 36 2 5.6 76 12 15.8 NS 

Gast roent  35 - - 91 9 9.9 - 

Res distr  50 3 6.0 31 4 22.6 NS 

Others  115 - -- 95 9 9.5 - 

Total 212 6.6 726 18.2 

N O  = Number ;  TD = Total deaths;  LBW = low bi r thweight ;  NNJ  = Neonata l  jaundice;  BA = Birth 
asphyxia;  N N S  = Neona ta l  sepsis;  N N T  = Neonata l  tetanus;  Cong  mal = Congeni ta l  malformat ion;  
Bronchop = Bronchopneumonia ;  Res distr = Respi ra tory  distress; Gastroent  = Gastroenteri ts .  
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h o w e v e r ,  t h a t  m o r e  h i g h - r i s k  n e o n a t e s  

s u c h  as  L B W  i n f a n t s  a re  n o w  b e i n g  a d m i t -  
t ed  f r o m  o u t s i d e .  

I n  e a c h  o f  t h e  o t h e r  p l a c e s  o f  d e l i v e r y  
the  s t a n d a r d s  of  p r a c t i c e  v a r y  g r e a t l y .  I n  
g o v e r n m e n t  H O S ,  m o t h e r s  a r e  d e l i v e r e d  

b y  d o c t o r s  a n d  n u r s e s  wh i l e  i n  H C  a n d  M C  
t h e y  a re  d e l i v e r e d  m a i n l y  b y  n u r s e s .  S o m e  

of  t h e  P R I V  a r e  u n d e r  the  s u p e r v i s i o n  of 
spec ia l i s t  d o c t o r s  w i t h  v e r y  h i g h  s t a n d a r d s  

of  p r a c t i c e ,  s o m e  a re  s u p e r v i s e d  b y  n u r s -  
e s / m i d  w i v e s  w h i l e  o t h e r s  a re  u n d e r  u n -  
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Data for Figure 1 : Trends in Neonatal  Mortali ty Rate 

Year Inborn  Outborn  Inborn and Yearly NNMR 
O u t b o m  in W G H /  

Total Ra te /  Total Rate /  per 1000 
1000 1000 1000 Live births 

i981 4 1 2  60.7 321 177.6 11i.9 _ 14.4 

1982 420 59.5 422 161.1 110.5 13.2 

1983 431 65.0 452 152.7 109.9- 14.1 

1984 418 74.2 330 172.7 117.6 17.4 

1985 324 71.0 362 160.2 115.1 17.7 

1986 318 53.5 402 181.6 125.0 17.5 

1987 187 96.3 413 188.9 159.5 35.9 

1988 214 84.1 476 187.0 155.1 30.2 

1989 209 62.2 409 227.4 171.5 17.5 

1990 279 50.2 406 206.9 143.1 17.0 

Total 3232 65.5 3393 181.8 129.8 17.2 
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t ra ined people  w h o  pa rade  themselves  as 
doctors and nurses wi th  standards that are 
worse than those at Home  and MH. 

The present  da ta  cover  a ten-year  peri-  
od, tong e n o u g h  to perce ive  t rends  in 
N N M  and  N N M R  pat terns .  A m o n g  the 
live births in W G H  the mean  NNMR was 
17.2/1000. This was  signif icantly h igher  
than the figures of 6.5/1000 for the USA ~4 
and 4 .3/1000 f rom a centre  in the UK. ~s 
This figure is unlikely to represent  the true 
f igure for Niger ia  since W G H  looks after  
high-r isk pregnancies .  While NNMR fig- 
ures in the deve loped  countries show con- 
sistent  d o w n w a r d  t rends  ~4'~s the presen t  
data showed a defini te  increase to a maxi-  
m u m  level in 1987 and  1988. Multiple fac- 
tors m a y  be respons ib le  for  this. A major  
factor may  be the decline in socio-econom- 
ic status of the people}  6,~7 For example,  in- 
troduction of charges late in 1984 led to de- 
cline in ANC cases in WGH. ~6'~7 Therefore,  
smaller  p r o p o r t i o n  of high-r isk  mothe r s  
de l ivered  in W H G  after  severe complica-  
tions had set in. With greater proport ion of 
high-risk mothers  de l iver ing  at home and 
per iphera l  units,  more  crit ically ill ne- 
onates were  being admi t t ed  from outside.  
This might contribute to the high NNMR in 
the hospital be tween 1987 and 1988. 

The overall  N N M R  of 13.0% in the unit  
was significantly lower  than the 23.4% and 
16.5% repo r t ed  by  Twaites e t  a[ l and  
Oyedeji  et  aF  in 1973 and 1983 respectively. 
Al though most  of the babies born in W G H  
were  de l ivered  by  high-r isk  p r eg n an t  
women ,  the mor ta l i ty  rate of 6.6~ was 
much  less than 18.2% among  ou tborn  ba- 
bies. P ropor t ions  of VLBW and LBW ne- 
onates were higher  among outborn than in- 
born babies. This m a y  cont r ibu te  to the 
h igher  N N M R  a m o n g  ou tborns  than  in- 
borns. This is not  likely to be the only rea- 

son. For example ,  weight  specific N N M R  
shows that mor ta l i ty  rate was h igher  
among outborns than inborns in almost all 
the weight  groups  except  in the VLBW in 
which it was a lmost  equal.  Low bir th-  
weight was a major cause of death. Most of 
the LBW infants who died, died within the 
first two days of respiratory failure. 

Neonata l  in tens ive  care w o u ld  save 
many  of these infants. Many of,',he LBW in- 
fants who were  b rough t  f rom outs ide got 
to us in very poor  conditions of severe hy- 
po the rmia  and NNS. It is possible that  
many  other LBW infants died at home and 
the others  outs ide  units.  A crit ically ill, 
VLBW infant with modera te  to severe res- 
piratory distress syndrome needs neonatal  
intensive care facilities like venti lator sup- 
port. 

Bias in case selection also may  be a fac- 
tor. Outborn  babies  were genera l ly  o lder  
than inborn babies on admission. Birth as- 
p h y x i a . a m o n g  ou tborn  babies p robab ly  
represented more severe form of the condi- 
tion. Some of the babies were only referred 
after  they had d ev e lo p ed  compl ica t ions  
like convulsions. This suggests that if ade- 
quate  obstetr ics and immedia te  neonata l  
care were available to this other  group,  a 
drast ic reduc t ion  in N N M R  could  be ex- 
pec ted  in this group.  This can be inferred 
f rom the analysis  of the major  causes of 
death like NNT, NNS, NNJ, LBW and BA 
that are either preventable or treatable con- 
dit ions.  The high incidence of NNS and 
N N T in these babies is due  to inadequa te  
ANC and unhygienic  care of del ivery and 
umbilical  s tump,  lh Kernic terus  and dea th  
due  to NNJ is now rare in term infants de- 
livered in WGH due to early intervention2 ~ 
Death due  to LBW and BA can be reduced  
with proper  ANC and the use of Neonatal  
Intensive Care} 4'~5 
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Over  61% of cases of NNT were deliv- 
ered at h o m e  and  significant p r o p o r t i o n  
came from the PRIV. Under  the unfavoura-  
ble conditions and even with the emphasis  
on p reven t ive  measures  at the PHC the 
number  of NNT cases remained high. This 
is because  m a n y  poor  mothers  cou ld  not  
afford p rope r  A N C  and m a n y  babies  are 
still being born  in the dirty and infected en- 
v i ronments  of H o m e  and  MH. In the 
present  series, four  (0.3/1000) cases of 
NNT were  r eco rded  in the 12,348 babies 
born in WGH. All the babies had been dis- 
charged  for h o m e  before the onset  of ill- 
ness. The w a y  the cords were t reated at 
home may  be more  impor tant  than the ac- 
tual places of delivery. However ,  N N T  in 
such babies poses  a great challenge to the 
objective of el iminat ing NNT. ~8 This situa- 
tion may not be peculiar to Nigeria. It may  
be true of m a n y  developing countries. For 
example, a recent report  f rom Bangladesh 
shows that NNT remains the leading cause 
of neonatal death. 2~ 

All the outside units, including the gov- 
e rnment  H O S / H C  do not have  adequa te  
facilities to look after or t ransport  ill new-  
born babies. Because del ivery at h o m e  or 
MH is a lmost  free, services are ob ta ined  
faster in PRIV than  in the H O S / H C  and 
t ranspor t  r emains  a major  p rob lem in 
many  of the towns,  especially at night  and 
in rural  areas. Patients,  therefore,  f ind it 
easier and cheaper  to remain at home or go 
to the MH that are often nearer to them, at 
the cost of their health. The other places of 
delivery will therefore continue to play an 
increasing role in the delivery of babies as 
long as the adverse  socio-economic condi- 
tions persist. This will be part icularly true 
of delivery at home,  and MH. 

I m p r o v e m e n t  in N N M R  in a d v a n c e d  
countries has been attributed to m a n y  fac- 

tors that include 2~ better and more  exten- 
sive access to ANC, improvement  in stand- 
ard of living, better nutrition, better obstet- 
ric and neonatal  care and greater access to 
high quality medical neonatal care. ~4-2~' Im- 
p rovement  in N N M R  is a~ticipated when 
facilities for neonata l  intensive care are 
available. Facili tated access to per inata i  
care and improvement  in neonatal  care fa- 
cilities would  reverse the current unfavour-  
able neonatal morbidity and mortality data 
in Nigeria. 
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