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Background. Weight and length at birth reflect the quality of intra-uterine growth and exert a strong influence on postnatal survival.
Objective. To determine the current range of anthropometric measurements of term Nigerian neonates.
Methods. Consecutive term singleton mother-baby pairs were surveyed in the first 24 hours after birth. Weight, length, occipitofrontal
circumference (OFC) and ponderal index were determined.
Results. A total of 825 babies (440 males and 385 females) were studied. The overall mean birth weight (± standard deviation (SD)) of the study
subjects was 3 233±539 g, the mean ±SD length 49.0±2.5 cm, the mean ±SD OFC 34.6±1.4 cm, and the mean ±SD ponderal index 2.7±0.4 g/cm3.
Conclusion. The anthropometric parameters of the Nigerian infants studied were within the range previously reported for Africa and other
developing countries, but lower than figures from some developed countries.
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Newborn babies are usually classified according to birth
weight and/or gestational age, the latter being the strongest
determinant of birth weight and postnatal survival.[1,2]
Birth weight, occipitofrontal circumference (OFC) and
body length of newborn babies are important indicators
for evaluating intra-uterine growth.[3] Birth weight may be classified as low
(<2 500 g), normal (2 500 - 3 999 g), or high (≥4 000 g).[4,5]
Infants whose birth weights are too low or too high have been shown
to have higher mortality and morbidity than those of appropriate weight
for gestational age, and to have an increased risk of complications such
as peripartum asphyxia and birth trauma.[3,6-10] Body length is also of
prognostic significance; an infant who is underweight but of normal
length has normal growth potential, but a small infant with short body
length is likely to have impaired growth potential because of genetic
factors or infectious or other insults in early fetal life.[11,12] A recent study
has shown that body length is also a predictor of perinatal mortality, with
long infants being at higher risk of perinatal death.[12,13] Infants born with
excessively small or large heads may have malformations of the central
nervous system secondary to genetic or chromosomal abnormalities, or
teratogenic insults with grave prognostic implications.
Unfortunately there is a paucity of data on the anthropometric
parameters of newborn infants in most parts of the developing world
where perinatal and neonatal mortality have been demonstrated to be
high. The current study therefore aimed to determine the pattern of birth
weights, lengths, OFCs and ponderal indices (PIs) of term Nigerian babies.

Subjects and methods

This cross-sectional study was conducted in the maternity section of
Lagos State University Teaching Hospital (LASUTH), Ikeja, southwestern Nigeria. The average number of deliveries is 4 000 per
annum, with term babies accounting for approximately 90%. The
facility serves both booked and non-booked women of diverse socioeconomic backgrounds.
Ethical clearance was obtained from the LASUTH Research/Ethics
Committee, and written informed consent was obtained from the
mothers.
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The subjects comprised term singleton infants aged 12 - 24 hours.
The age of the babies at the point of enrolment into the study gave
time for mothers to recover fully from the effects of anaesthesia and
for postoperative pain after caesarean section to decrease, while the
babies were still within acceptable age limits for neonatal examination
as described by Ballard et al.[14] Babies with gross congenital anomalies
were excluded from the study.
The anthropometric parameters studied were birth weight, crownheel length, OFC and PI. Each baby was weighed using an RGZ-20 scale
calibrated in grams to the nearest 25 g. The scale was adjusted for zero
error before each reading. Other measures taken to ensure reliability of
results included weekly standardisation of the scale, using known weights.
Length was measured in centimetres with a metal anthropometric linear
rule fixed to a horizontal flat board, using standard procedures.[4] OFC
was measured to the nearest cm with a non-stretchable tape, using the
glabella and the tip of the occiput as the landmarks.[4] Gestational age
was calculated from the first day of the mother’s last menstrual period
and was corroborated by scores obtained using methods described by
Ballard et al.[14] Where the difference between the two techniques was
more than 2 weeks, the gestational age obtained using the New Ballard
Score was upheld and recorded. The PI was calculated using the formula:
weight (g) × 100 ÷ length (cm). A baby whose birth weight was less than
the 10th percentile on the international chart (Lubchenco chart)[15] was
considered to be small for gestational age (SGA).
Descriptive and inferential statistics were appropriately applied
in the course of analysis using Pearson’s chi-square test, Student’s
t-test and analysis of variance (ANOVA). Any p-value <0.05 was
considered to be statistically significant (95% confidence level).

Results

There were a total of 1 052 live births at LASUTH between September
and December 2009. Of this number, 195 preterm babies, 27 products
of multiple gestation, 4 babies with various congenital abnormalities
and 1 baby with a fractured femur were excluded from the study,
leaving 825 consecutive term singleton babies studied in their first
24 hours of life.

The mean (± standard deviation (SD)) ges
tational age of the babies was 39.0±1.3
weeks (39.0±1.4 for males and 39.0±1.3 for
females). The overall mean ±SD birth weight
was 3 233±539 g (range 1 580 - 5 500 g and
modal group 3 000 - 3 499 g). There were 56
(6.8%) low-birth-weight babies (<2 500 g)
and 73 (8.8%) of high birth weight (≥4 000 g),
while 178 (21.6%) weighed between 2 500 g
and 2 900 g and 186 (22.5%) between 3 500
g and 3 999 g. The overall mean ±SD length
was 49.0±2.5 cm (range 41.0 - 57.0 cm).
The corresponding figures for OFC and
PI were 34.6±1.4 cm (30.0 - 40.0 cm) and
2.7±0.4 g/cm3 (1.7 - 4.4 g/cm3), respectively.
Tables 1 and 2 show the mean birth
weight, crown-heel length, OFC and PI
of the study subjects according to gender
and gestational age. Overall males weighed
significantly more than females (p=0.004)
and were also longer (p=0.048). At each
gestational age, males generally had higher
measurements than females. There was,
however, no significant difference between
males and females with regard to overall
mean PI (p=0.46).
The babies were then classified according
to intra-uterine growth. The distribution of
birth weight, length, OFC and PI of the 825
study subjects in relation to the study reference
chart[15] is shown in Table 3. Less than 10% of
subjects had measurements below the 10th
percentile for any of the parameters, with
the OFC having the best profile, i.e. only
0.2% of the infants having OFCs below the
10th percentile. At the other end, more than
10% of subjects had measurements higher
than the 90th percentile. Of the parameters
measured, OFC had the best profile (i.e. more
infants had an OFC above the 90th percentile
than had either length or weight above the
90th percentile). Of the infants, 59 (7.2%) had
birth weights below the 10th percentile of the
Lubchenco chart[15] and were therefore judged
to be SGA. This translated to a prevalence
rate of 7.2%. The corresponding figures for
AGA (10th - 90th percentile) and large for
gestational age (>90th percentile) babies were
635 (77.0%) and 131 (15.9%), respectively.
The prevalence of SGA among females was
double the figure for males (Table 4). However,
the difference was not statistically significant
(p=0.07).
Figs 1 - 4 show the selected percentile
graphs (10th, mean, 90th) for birth weight,
length, PIs and OFC, respectively, at 37,
38, 39, 40, 41 and 42 weeks’ gestation.
Mean birth weight increased progressively
until 41 weeks’ gestation, showing a slight
decrease at 42 weeks. Length also increased
progressively, but showed a slight drop at 41
weeks before another slight increase at 42
weeks. OFC increased steadily all through
the gestational age range, whereas the PI
appeared to reach a plateau after 38 weeks.

Table 1. Mean birth weight and crown-heel length of subjects by gender and gestational
age
Birth weight (g), mean±SD

Length (cm), mean±SD

Males

Males

Females

2 997±590

48.0±2.1

48.1±2.6

3 145±504

49.1±2.4

48.2±2.4

3 219±523

49.5±2.5

49.0±2.5

3 229±455

49.5±2.4

49.4±2.3

3 347±532

3 276±662

49.4±2.5

49.1±2.6

3 320±704

3 210±408

48.8±2.1

49.7±1.7

3 284±549

3 176±521

49.2±2.4

48.8±2.5

GA (weeks)

M/F

Females

37

62/59

3 008±553

38

101/79

3 257±549

39

102/103

3 345±552

40

128/106

3 370±497

41

35.23

42

12/15

All

440/385

t=2.90, p=0.004*

t=1.98, p=0.048*

SD = standard deviation; GA = gestational age; M/F = males/females.
*t-value is the difference in mean value for all v. birth weight and length.

Table 2. Mean occipitofrontal circumference and ponderal index of subjects by gender
and gestational age
PI (g/cm3), mean±SD

OFC (cm), mean±SD
GA (weeks)

M/F

Males

Females

Males

Females

37

62/59

34.4±1.5

34.0±1.2

2.7±0.4

2.7±0.4

38

101/79

34.7±1.5

34.5±1.3

2.8±0.4

2.8±0.4

39

102/103

34.9±1.5

34.4±1.3

2.7±0.4

2.7±0.4

40

128/106

34.8±1.3

34.5±1.3

2.8±0.3

2.7±0.4

41

35/23

35.0±1.2

34.4±1.2

2.7±0.6

2.8±0.5

42

12/15

35.6±1.7

34.8±1.9

2.8±0.4

2.6±0.3

All

440/385

34.8±1.4

34.4±1.3

2.7±0.4

2.7±0.4

t=4.06, p=0.0000*

t=0.73, p=0.46*

SD = standard deviation; GA = gestational age; M/F = males/females.
*t-value is the difference in mean value for all v. OFC and PI.

Table 3. Distribution[17]
of infants’ anthropometric values using an international intrauterine growth chart
Measurement

<10th percentile
n (%)

10th - 90th percentile
n (%)

>90th percentile
n (%)

Birth weight (g)

59 (7.2)

635 (77)

131 (15.9)

Length (cm)

46 (5.6)

672 (81.5)

107 (13)

OFC (cm)

2 (0.2)

598 (72.5)

225 (27.3)

PI (g/cm3)

53 (6.4)

642 (77.8)

130 (15.8)

Figures in brackets are percentages of the total number of study subjects (825).
OFC = occipitofrontal circumference; PI = ponderal index.

Table 4. Relationship between intra-uterine growth status and infants’ gender
Gender

SGA (N=59)
n (%)

AGA (N=635)
n (%)

LGA (N=131)
n (%)

Male

25 (31.6)

336 (68.9)

79 (60.3)

Female

34 (65.4)

299 (31.1)

52 (39.7)

χ2

p-value

5.47

0.07

SGA = small for gestational age; AGA = appropriate for gestational age; LGA = large for gestational age.
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Fig. 1. Selected percentile graphs of birth weight in relation to gestational age.
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Fig. 2. Selected percentile graphs of length in relation to gestational age.

Occipitofrontal circumference (cm)

The overall mean birth weight of 3 233 g in
the current study falls within the upper range
of the spectrum (2 900 g - 3 200 g) reported
from earlier Nigerian studies.[16-18] It is,
however, lower than the 3 466 g observed in a
private hospital,[19] also in Lagos, Nigeria. For
comparison, mean birth weights, crown-heel
lengths and OFCs from some studies within
and outside Nigeria are shown in Tables 5, 6
and 7. In comparison with findings in other
Nigerian teaching hospitals, including two
earlier reports from Lagos[20] and Benin,[18]
mean birth weights in the current study were
slightly higher for gestational ages between
37 and 39 weeks but slightly lower at older
gestational ages. The same observation
applies to the comparison between our
findings and those from Taiwan,[21] Israel[22]
and Oxford, UK[23] (Table 5). Overall, mean
birth weights reported from elsewhere in
Africa (ranging from 3 100 g to 3 300 g)
are similar to ours.[24,25] In contrast, the
mean birth weight in the current study was
notably higher than the 2 666 g observed in
Pune, India,[26] and the 3 053 g reported for
Guatemala.[27] However, our figures are lower
than those reported from Australia[28] and
Norway.[29]
Birth weight is bound to vary to some
extent from one centre to another. However,
larger variations are attributable to a number
of factors. A privileged socio-economic
environment, for example, is known to
enhance birth weight and probably explains
the lower mean birth weight in the present
study than in a private hospital in Lagos.[19]
The private hospital caters exclusively for
the most affluent members of our society,
in contrast to our catchment population,
which cuts across a range of socio-economic
strata. Socio-economic differences also
probably explain the lower birth weight in
the current study compared with studies in
wealthier countries. Another factor that may
explain the differences in mean birth weight
is geographical altitude.[30] Lagos is at sea
level, and the birth weight profile would be
expected to be higher than in places at a
much more elevated altitude. This fact may
partly explain the higher mean birth weight
in the current study than those in Zaria and
Ilorin, which are located at 2 500 m and
2 900 m above sea level, respectively.[20] A
third possible explanation is racial or genetic
differences.[31,32] Taking into account that there
were no excessive maternal or gestational risk
factors among our subjects, environmental
factors alone may not account for the wide
differences in birth weight between the
infants in the current study and, for example,
white infants in the USA.[30]
The mean length of babies in the current
study (49.0 cm) is comparable to the 49.1 cm
reported from Ilesa, southwestern Nigeria,[33]

Birth weight (g)

Discussion
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33
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33
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35.2

90th

36
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36

36
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Fig. 3. Selected percentile graphs of occipitofrontal circumference in relation to gestational age.

49.2 cm and 50 cm from other Nigerian
series,[18,20] 48.6 cm in Ethiopia,[25] 49.8 cm in
Southampton, UK,[23] and 50.1 cm reported
for Chinese newborns.[3] It is, however, much
higher than the 47.7 cm reported from Pune
in India.[26] As with the observations on birth
weight, the babies in the current series were
slightly longer than those in the series from
Nigeria[18,33] at 37 - 39 weeks, but somewhat
shorter at older gestational ages. Overall,
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the figure in the current study falls within a
narrow range of 49 - 51 cm reported in other
studies (Table 6).
The mean head circumference of 34.6
cm in the current study is within the range
of 33.1 - 35.2 cm in earlier reports[26,34]
(Table 7). Comparison with other Nigerian
and African studies is desirable, but
limited by the fact that the focus in most
earlier studies was almost exclusively on

Ponderal index (100mg g/cm3)

3.4
3.2
3.0
2.8
2.6
2.4
2.2
2.0

37

38

39

40

41

10th

2.19

2.35

2.28

2.3

2.3

2.36

Mean

2.88

2.78

2.86

2.72

2.77

2.71

90th

3.3

3.224

3.2

3.16

3.235

3.04

birth weight, and measurements of length
and OFC were not reported.
The mean PI of 2.7 g/cm3 recorded in the
current study is lower than the 3.0 g/cm3
reported from Ghana.[35] The Pune study
in India[26] reported a lower figure of 2.4 g/
cm3 in comparison with 2.8 g/cm3 from
Southampton, UK.[23] An extensive literature
search did not reveal other Nigerian or
African studies for comparison. However,
our figure lies between the 50th and
75th percentiles of the Denver reference
chart,[15] suggesting that the weight/length
proportionality of our subjects was within
expected limits.
Fifty-nine (7.2%) of the 825 term babies in
our study were SGA. The male/female ratio

42

Gestational age (weeks)
10th

Mean

90th

Fig. 4. Selected percentile graphs of ponderal index in relation to gestational age.

Table 5. Comparison of mean birth weight (g) by gestational age across studies
GA (weeks)

Ikeja (present study)

Benin[18]

Olowe[20]

Taiwan[21]

Israel (M/F)[22]

Australia[28]

Norway[29]

Oxford[23]

37

3 003

2 900

2 870

2 997

2 807/2 950

3 049

3 185

2 999

38

3 208

3 100

3 084

3 144

3 030/3 148

3 239

3 374

3 139

39

3 282

3 200

3 246

3 246

3 150/3 300

3 388

3 529

3 278

40

3 306

3 400

3 380

3 349

3 280/3 414

3 498

3 651

3 378

41

3 319

3 400

3 583

3 433

3 375/3 530

3 591

3 732

3 451

42

3 259

3 200

3 604

3 477

3 450/3 553

3 649

3 759

3 469

All

3 233

3 210

3 270

3 256

3 300

3 612

GA = gestational age; M/F = males/females.

Table 6. Comparison of mean crown-heel length (cm) by gestational age across studies
GA (weeks)

Ikeja (present study)

Benin[18]

Olowe[20]

Taiwan[21]

Israel (M/F)[22]

37

48

47.7

48.1

48.9

47.9/49

38

48.7

48.8

48.9

49.6

48.8/49.5

39

49.3

49.2

49.7

50.1

49/50

40

49.4

50.2

50.4

50.6

49.9/50.5

41

49.3

50.1

51.3

50.9

50/51

42

49.3

49.9

51.5

51.3

50.5/51

All

49

50

49.2

50.1

GA = gestational age; M/F = males/females.

Table 7. Comparison of mean occipitofrontal circumference (cm) by gestational age across studies
GA (weeks)

Ikeja (present study)

Benin[18]

Olowe[20]

Taiwan[21]

Israel (M/F)[22]

37

34.2

33.4

33.4

33.4

33.0/34.0

38

34.6

33.9

34.2

33.8

33.5/34.0

39

34.7

34.1

34.6

34.1

33.9/34.5

40

34.7

34.4

34.9

34.4

34.0/34.9

41

34.8

34.4

35.3

34.7

34.4/35.0

42

35.2

34.0

35.9

34.8

34.5/35.0

All

34.6

34.2

34.6

34.1

GA = gestational age; M/F = males/females.
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of these babies (0.7:1) is somewhat lower than the range of 0.83:1 - 1:1
found in earlier studies from Nigeria,[36,37] elsewhere in Africa,[1] and
the Middle East.[38] The slight preponderance of female SGA babies
in our study probably reflects the tendency for males to weigh more
than females at birth.[3,16,17,28,29,32,39] It is possible that adverse gestational
factors may have more profound effects on the intra-uterine growth
of females than males.
In summary, the mean birth weight, length, OFC and PI in our
study are within the ranges previously reported for Nigeria and
other developing countries, but lower than figures from some
developed countries. In addition, the current prevalence of SGA
babies at LASUTH (7.2%) is lower than the ≥12% reported elsewhere
in Nigeria,[18,33] but much higher than the <5% reported in some
developed countries.
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