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and perinatal death; whereas a low placental weight was 
associated with medical complications in the mother.4 
Barker et al reported that altered growth of the placenta 
was a predictor of maternal medical diseases including 
cardiovascular disease, hypertension and diabetes 
mellitus.5 Other factors such as race and socioeconomic 
status also affect the placental weight.6 

Careful examination of the placenta can provide insight 
regarding the in utero environment of the fetus before 
delivery. Two standard references are endorsed by the 
College of American Pathologists: absolute placental 
weight and fetal/placental weight (F/P) ratio.4,7,8 Clinical 
associations with placental weights and F/P ratio have 
been documented. For example, small placentas may be 
associated with trisomies, whereas large placentas may 
be associated with maternal diabetes. Disproportionately 
large placentas (low F/P ratio) could reflect acute placental 
injury resulting in villous edema or a chronic process 
requiring placental overgrowth, such as maternal anemia 
or malnutrition. Disproportionately small placentas 

INTRODUCTION 

The ability of the fetus to grow and thrive in utero depends 
on the placental function and the average weight of the 
placenta at term is 508 g.1 The ratio between placenta 
weight and birth weight of the newborn is 1:6.1 However, 
methods of measurement vary widely particularly due to 
differences in placental preparations.2 Placental weight and 
its relationship to infant size at birth have been studied for 
more than a century.3 Past studies indicated that placental 
weight was associated with pregnancy outcome. High 
placenta weight was associated with a poor perinatal 
outcome, a low Apgar score, respiratory distress syndrome 
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(high F/P ratio) may be seen in maternal hypertension, 
and may result in fetal distress or low Apgar scores.4,8-11 
Recent birth weight tables show fetal birth weights at term 
have increased over time.9 There is a positive correlation 
between fetal weight and placental weights.4 The standard 
method of weighing the placenta, after trimming the 
placental disk of membranes and umbilical cord, may also 
merit simplification. Leary et al suggested that the fetal 
weight/placental weight correlation does not change when 
placentas are weighed trimmed compared to when they 
are weighed untrimmed.12 The placenta can be weighed 
with membranes and cord attached, but the standard 
approach since its proposal by Benirschke in the early 
1960s is to weigh the placenta after the extra placental 
membranes and the umbilical cord are trimmed from 
the disk.13 This limits the measurement to the weight of 
the placental disk, the actual nutrient exchange part of the 
placenta. However, Leary et al suggested that trimmed and 
untrimmed placental weights are exchangeable, based on 
their high correlation.12 Paucity of report in literature on 
placental weight and its relationship to the weight of the 
neonate at birth in Nigeria, informed this study. 

MATERIALS AND METHODS

The study was a cross-sectional study between 1st October 
2008 to 31st of March 2009 at Usmanu Danfodiyo University 
Teaching Hospital (UDUTH) Sokoto. UDUTH is situated in 
Sokoto Metropolis, the capital of Sokoto State. The State 
is located in the north-western part of Nigeria and has a 
population of 6 million people. The land area measures 
28232.37 square kilometers and is situated 900 m above 
the sea level. Usmanu Danfodiyo University Teaching 
Hospital has a 500-bed space and an annual delivery rate 
of approximately 2900. One thousand and nine (1009) 
women who met the selection criteria were recruited for 
the study. The selection criteria were singleton delivery 
at term (37–42 weeks) and mothers’ willingness to 
participate in the study after explanation. The exclusion 
criteria included retained placenta, multiple pregnancies, 
morbidly adherent placenta, placenta, abruption placenta 
and mothers’ refusal to participate in the study. The 
information obtained from this study population included 
gestational age at delivery (in weeks), maternal age, parity, 
mode of delivery, birth weight, freshly delivered untrimmed 
placental weight, foetal gender and presence/absence of 
maternal medical diseases (e.g., hypertensive disorders and 
diabetes mellitus). The gestational age was estimated using 
last menstrual period (LMP). However when the LMP was 
unknown, the gestational age was estimated via ultrasound. 
All placentae were weighed shortly after delivery on table 
top beam weighing scale together with the membranes 
and the cord after removing obvious blood clots. The 
placental-birth weight ratio (PBWR) was calculated as ratio 
of placental weight to neonatal weight multiplied by 100.6

The weights of the newborn babies were recorded to the 
nearest gram. Weight measurements were made by the 
nursing staff on duty or the attending doctor using the same 
table top Beam weighing scale. The data was processed 
using the EPI info version 2005 and statistical analysis 
performed using one-way analysis of variance (ANOVA). 
A probability of 0.05 was set for statistical significance.

RESULTS 

Out of a total of 1451 total deliveries within the study 
period, 1009 mothers met the inclusion criteria (69.5%). 
Their ages ranged from 16 to 38 years with a mean of 
26.2±4.1 years. The mean parity of the subject was 1.9±2 
with a range of 0–10. The average gestational age at 
delivery was 38.8±1.1 weeks with a range of 37- 42 weeks 
as shown in Table 1. The mean neonatal birth weight was 
3275±469 g with a range of 2030–5020 g while the average 
placental weight was 590±82 g with a range of 300–890 
g. The mean placental birth weight ratio (PBWR) was 
18.2±2.4 with a range of 10.1–28.8 as depicted in Table 2. 
Both the placental and neonatal birth weights increase with 
advancing gestation (with the latter increasing more than 
the former). The PBWR decreases slightly with increasing 
gestation. This relationship is depicted in Figure 1. The 
correlation coefficient (r) between the placental weight 

Table 1: Maternal characteristics and perinatal 
outcome
Characteristics Number (%)

Age group
15–18 47 (4.7)
19–24 346 (34.2)
25–29 333 (33.1)
30–34 193 (19.1)
35+ 90 (8.9)
Total 1009 (100.0)

Booking status
Booked 908 (90.0)
Unbooked 101 (10.0)
Total 1009 (100.0)

Gestational age
37 57 (5.6)
38 437 (43.3)
39 298 (29.5)
40 130 (12.9)
41 48 (4.8)
42 39 (3.9)
Total 1009 (100.0)

Mode of delivery
SVD 915 (90.7)
C/S 94 (9.3)
Total 1009 (100.0)

Foetal outcome
Alive 977 (96.8)
Dead 32 (3.2)
Total 1009 (100.0)

n=1009
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and fetal birth weight was 0.33 (reflecting a positive but 
weak correlation). Table 3 shows the distribution of mean 
birth weight and placental weight by parity. There is a 
slight increase in mean placental weight with increasing 
parity with a decrease at parity of six and above. The 
sex ratio (male to female) was 1.04:1. The distribution 
of birth weight by gender is shown in Table 4. The mean 
birth weight of male babies (3299 g) was higher than 
that of their female counterpart (3250 g). However, it 
was not statistically significant (P>0.05). Table 5 depicts 
the distribution of mean placental weight in relation to 
maternal medical conditions. There is no significant effect 
of maternal medical conditions on mean birth weight 
(P>0.05). Ninety four patients (9.3%) were delivered by 
caesarean section giving a caesarean section rate of 9.3%. 
The mean birth weight and placenta weight from caesarean 
section were comparable to those from vaginal delivery 
(3269 g vs 3334 g) and (599.3 g vs 589.8 g), respectively. 

DISCUSSION 

Placental weight and birth weight of the neonate are widely 
available measures. The ratio of these two variables is 
a useful marker of foetal nutrition and utero-placental 
function.1 The mean placental weight of 590 g in this 
study is lower than 643 and 630 g reported in western 

Europe and eastern Nigeria, respectively.5,14 However, it 
is more than 588 and 470 g reported in Asia and Ukraine, 
respectively.6,15 The variations in the mean weight of the 
placenta may be due to variations in the methodology of 
preparing and weighing the placenta together with cord 
clamping time.16 It has also been reported that ethnicity and 
some unknown factors may affect the placental weight.12 
The mean birth weight of the neonate in this study ( 3275 g) 
is lower than 3425, 3382, and 3400 g reported in Ukraine, 
western Europe, and eastern Nigeria respectively; but 
higher than 3036 g in Asia and 3103 g in the Afro-Caribbean 
region.5,6,14,15,17 These differences in mean birth weight 
may be due to altitude; maternal nutrition and maternal 
diseases.18 However, mean birth weight of 3065 g was 
reported earlier in this institution.19 This was lower than 
the present study perhaps due to a relatively small sample 
size in the previous study. 

The mean PBWR of 18.2% in this study is lower than 
20.0% and 19.5% reported in western Europe and Asia but 
higher than 17.08% and 13.9 % in Thailand and Ukraine, 
respectively.5,6,12,17 The positive correlation ( weak) between 
the placental weight and neonatal birth weight noted in 
this study has been observed by previous authors.8,13,15,20,21 
The decline in PBWR with increasing gestational age at 
term observed in the present study has been reported 
by previous authors.8,12,20 An abnormally high PBWR 
(i.e., low foetal weight relative to the placental weight) is 
thought to indicate an abnormal placenta with impaired 
function as in human immune deficiency virus infection, 
obesity, maternal anemia, cigarettes smoking and low 
socioeconomic status.6,22-25 Infants with such abnormal 
ratios are at increased risk of perinatal death.26 Conversely, 
an abnormally low PBWR indicates fetuses with presumed 
reduced placental reserves.21 Such fetuses tend to show 
asymmetric growth restriction, suggesting that the small 
placenta limits optimal foetal growth.27,28 

The age range of the subjects in this study 16–38 years is 
similar to that of participants in the previous studies.6,21 

The mean gestational age in the study (38.8 weeks) is 
lower than 39.7 weeks and 39.9 weeks reported in western 
Europe and eastern Nigeria, respectively, but same as that 
reported in Italy.14,20,29 Most of the women enrolled for the 

Table 2: Mean neonatal birth weight (g), placental weight (g), and placental-birth weight ratio by 
gestational age at birth
All birth N (%) Birth weight  

mean (SD) 
Placental weight  

mean (SD)
Placental birth weight ratio 

Mean (SD) 

Gestational age at birth (weeks) 1009 (100)  3257 (469)  590 (82) 18.2 (24) 
37 57 (5.6) 2672 (265) 508 (84) 19.1 (3.2)
38 437 (43.3) 3226 (449) 581 (79) 18.1 (2.3)
39 298 (29.5) 3342 (427) 599 (78) 17.9 (2.1)
40 130 (12.9) 3429 (426) 624 (75) 18.4 (2.4)
41 48 (4.8) 3459 (503) 627 (75) 18.3 (2.4)
42 39 (3.9) 3463 (542) 631 (55) 18.2 (2.3)

Placental weight ratio = placental weight/birth weight 

Figure 1: Mean birth weight and placental weight by gestation.
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placenta by contraction of the uterus.30 Relative increase 
in both placental  and neonatal birth weight associated 
with increasing parity in this study is in agreement with 
Kloosterman’s previous report that the placentae and 
babies from multiparous women from 32 weeks onwards 
are heavier than those from primiparous women.31

In conclusion, this study has also shown that there is a 
positive correlation between the placental and infants 
weight. In addition, the ratio of the placenta and foetal 
weights at term decreases with advancing gestational age. 
Thus, prolongation of pregnancy at term may adversely 
affect the fetus.
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