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Abstract

Introduction: The average brain weight of adult humans, using Caucasian figures, is said to be between 1300g 
to 1400g. Few studies have however been done to make actual evaluations of brain weights in adult Africans. 
This study seeks to examine the weight of brains from people of African descent with respect to variations in 
sex and age in decades using autopsy specimens. Materials and Methods: Analysis of the weight of brains 
removed from both male and female adult patients during fresh autopsy of their bodies in our center over a 
ten year period was done. The study criteria required non-involvement of the central nervous system in the 
cause of death. The brains were grouped based on age in decades and further grouped into early, middle and 
late age groups. Descriptive statistical analysis was done using SPSS 20 statistics software. Results: A total 
of one hundred and sixteen brains were included in the study and the mean brain weight was 1280g with a 
range between 1015g to 1590g. There was no statistically significant difference in the mean brain weight of 
the different age groups. The average male brain was heavier than those of females and the difference was 
statistically significant. Conclusion: The brain weight of adult Africans in our study is similar to that seen in 
Caucasians. There is no statistically significant difference in the brain weight of adults from early adulthood to 
the elderly adults. Male adults have statistically heavier brains than the females. 
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1 Introduction

The human brain constitutes approximately two percent of 
the body weight and controls most of the activities of the body 
both consciously and subconsciously. The average brain weight 
of adult humans is said to be between 1300g to 1400g from 
data derived from Caucasian populations (RUSHTON and 
ANKNEY 1996; HARTMANN, RAMSEIER, GUDAT et al., 
1994). Studies done by several authors has found the brain 
of Caucasians to weigh more than that of blacks and have 
generated a lot of controversy (RUSHTON and ANKNEY 
2009). There is however a paucity of studies done to determine 
the average brain weight in Africans. The importance of such 
studies is further enhanced by the linking of intelligence 
quotients of individuals to the weight of the brains which 
has been found to differ in different sexes and different age 
groups (RUSHTON and ANKNEY 1996).

The brain is one of the organs which also show variation 
in weight between sexes. Studies have shown that the average 
brain weight in males is more than that of females in Caucasian 
populations (RUSHTON and ANKNEY 2009). Odokuma 
et al had earlier shown a reduction in the calculated weight 
of brains from males compared to females in three black 
populations (ODOKUMA, GERALD and VHITERHIRE 
2010). The weight of the brain also shows some variation in 
different populations of the same race according to some studies 
(RUSHTON and ANKNEY 2009; ODOKUMA, GERALD 

a	 The abstract of this article submission was presented at the University 
of Ibadan 2016 Conference of Biomedical research.

and VHITERHIRE 2010; JAHANSHAHI, GOLALIPOUR, 
and HEIDARI 2008). A finding which has been attributed to 
historical migration patterns and intermarriages (ODOKUMA, 
IGBIGBI, AKPUAKA et al., 2010).

Few studies have been done to make actual evaluations of 
brain weights in adult Africans. This study seeks to determine 
the actual weight of brains from people of African descent 
with respect to variations in sex and age in decades using 
autopsy specimens.

The study also seeks to examine the mean brain weight of 
a black population of subjects in the background of previously 
published studies of brain weights in Caucasian populations.

2 Materials and Methods

Analysis of the weight of brains removed from both male 
and female adult patients during fresh autopsy of their bodies 
in our hospital facility over a ten year period was done. 
The criteria for the study requires that the brain should be 
from patients twenty years of age and above, should have no 
gross morphologic defects such as moderate to severe oedema, 
intracranial haemorrhage, space occupying lesions, exudate 
of any type, features of neurodegeneration or developmental 
anomalies and the disease process responsible for the death 
of the patient should not have shown involvement of central 
nervous system clinically and radiologically.

The brains were removed following standard autopsy 
procedure with the brain stem severed from the spinal cord 
at the level of the foramen magnum. The dura mater was 
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completely removed and the weight of the whole brain was 
determined with the cerebrum, brainstem and cerebellum 
attached and intact. All the brains were weighed using the 
same weighing balance with standard counterweights.

The overall mean brain weight and the mean brain weights 
of the two separate gender were derived from the obtained 
data. The patients ages were categorized into groups which 
comprised the third to the eight decades. The third and fourth 
decades (representing early adulthood), fifth and sixth decades 
(representing middle age) and the seventh and eight decades 
were further combined together to form three separate groups 
each made up of weights of brains of individuals spanning 
two decades. These combinations allowed comparison of 
brain weights in early adulthood, middle age and elderly age 
groups. Statistical analysis of the data was done using SPSS 20 
statistics software to determine the descriptive statistics and 
independent sample t test was used to determine the relationship 
between the two gender while ANOVA was used to compare 
the means of the different age groups. A significance level of 
0.05 was used in the analysis.

3 Results

A total of 3500 autopsies were done in the hospital facility 
during the ten year period. One hundred and sixteen brains 
met the study criteria and were included in the study. Sixty 
four of the brains came from male adults while 52 were from 
females. The youngest of the patients whose brain was weighed 
was 21 years of age while the oldest was 75 years. The mean 
brain weight was 1280g with a range between 1015g to 1590g.

The mean weight of male brains was 1334g with a difference 
of 480g between the heaviest and the lightest brain. The mean 
female brain weight was 1213 and showed a difference of 485g 
between the extremes of brain weight (Table 1). There was a 
10.93% reduction in the mean brain weight of females compared 
to that of males. The ratio of male to female brain weight is 
1.1:1 and there was a significant statistical difference between 
the two groups (p<.001).

The mean brain weight of the early adult age group differed by 
only one gram with the mean brain weight in middle age group 
(Figure 1). There was a reduction in the mean brain weight of 
the elderly age group with the first two groups by seven and six 

grams respectively. There was however no statistical difference 
between the early adult group brain weights with the middle 
age group (p=.168) and the elderly adult groups (p=.690).

4 Discussion

The mean brain weight in this study was 1280g which is 
lower than the mean weight obtained by Odokuma et al in 
their study using craniometry (ODOKUMA, GERALD and 
VHITERHIRE 2010). This difference may actually be due 
to the limitation of the method they used which may not 
reflect the variations with age in the rigid skull. Their study 
was thus limited to individuals in the third to fourth decades 
of life since there was no further growth of the skull beyond 
this age. The mean brain weight in this study is however 
higher than the findings by Rushton et al (RUSHTON and 
ANKNEY 2009). Several studies have shown differences in 
mean brain weights derived from the same population, a 
feature which has been attributed to the different methods 
used in deriving the data (RUSHTON and ANKNEY 2009; 
JAHANSHAHI, GOLALIPOUR and HEIDARI, 2008). 
Some studies have also shown that there are variations in brain 
weight with regard to body size, a factor which has not been 
proven (HARTMANN, RAMSEIER,  GUDAT et al., 1994; 
RUSHTON and ANKNEY 2009).

Our study showed a difference in the mean brain weight of 
males and females. This finding is consistent with previous other 
studies done which has shown a higher brain weight in males 
compared to females (HARTMANN, RAMSEIER, GUDAT et al., 
1994; ODOKUMA, GERALD and VHITERHIRE 2010; 
DEKABAN, 1978; ZAIDI, 2010; SKULLERUD, 1985). 
The differences in brain weights between the sexes have been 
attributed by some authors to differences in body size while 
other authors have suggested other factors which may account 
for the differences (ZAIDI, 2010). Despite larger sizes and 
volumes in men, the female brain has been found to have larger 
cortical thickness and several larger subcortical grey matter 
areas (LUDERS, GASER, NARR et al., 2009). The superior 
temporal gyrus in the Wernicke’s area is particularly noted to 
significantly have more thickness in the female (LUDERS, 
GASER, NARR et al., 2009). Rabinowicz et al has however 
shown a different result from their studies which showed no 
differences in cortical thickness in males and females. Rather 
their study showed males to have thirteen percent increase in 
the number of neurons compared to females and it is believed 
to account for the differences in weight (RABINOWICZ, 
DEAN,  PETETOT et  al., 1999). Their findings however 
suggested that there are more synapses in the female cortex. 
This finding was corroborated by Gong et al. who showed 
that the female brain was more efficient than the male due 
to increase in neural connectivity (GONG, ROSA-NETO, 
CARBONELL et al., 2009). According to their study, though 
the female brain has less neurons, they are more closely 
packed and have shorter intercellular signal transmission time 
(LÜDERS, STEINMETZ and JÄNCKE 2002).

The male to female brain weight ratio seen in our study is 
similar to what previous studies has shown (SKULLERUD, 
1985; RABINOWICZ, DEAN, PETETOT  et  al., 1999). 
The 10.9% difference between the male and female brains 
is similar to the values obtained by Debakan and Hartmann 
et al who got 9.8% and 9.0% respectively (HARTMANN, 
RAMSEIER, GUDAT  et  al., 1994; DEKABAN, 1978). 
These findings suggest that the apparent difference in male 
and female brain weights is not functional as the increase in 

Table 1. Brain weight in Male and Female brains.
Mean Minimum Maximum

Weight of 
male brains 1333.75 1100 1590

Weight of 
female brains 1212.50 1015 1500

Figure 1. Mean brain weight in adult ages.
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the number of neurons in the male brain is made up by the 
increase in the volume of fibers in the female (RABINOWICZ, 
DEAN, PETETOT et al., 1999; LÜDERS, STEINMETZ and 
JÄNCKE 2002). Several studies have shown that the height 
of the individual also serves as a determinant in the weight of 
their brain which might also account for the differences in the 
sexes since men are often taller (HARTMANN, RAMSEIER, 
GUDAT et al., 1994; DEKABAN 1978; SKULLERUD, 1985).

Mean brain weight in the early adult (third and fourth 
decade of life) did not differ with the mean weight in the 
middle age adult (fifth and sixth decade of life) in this study. 
Although the mean weight in the elderly adults (seventh 
and eight decades) showed an apparent decrease with the 
previous two groups statistical comparison showed no true 
difference between the groups. Many studies have shown 
decrease in brain weights with age and begins from about 
the age of twenty years (RUSHTON and ANKNEY 1996; 
HARTMANN, RAMSEIER, GUDAT et al., 1994; RUSHTON 
and ANKNEY 2009; TERRY, DETERESA and HANSEN 
1987). Hartmann et al found a relative decrease of about 2.5g 
per year in both sexes but other studies showed an increase in 
the loss of brain substance by about 5g per year by the age of 
eighty (HARTMANN, RAMSEIER, GUDAT et al., 1994; 
RUSHTON and ANKNEY 2009). Some authors have shown 
that the decrease in the mean brain weight becomes evident 
starting from the sixth decade (TERRY, DETERESA and 
HANSEN 1987; GIORGIO, SANTELI, TOMASSINI et al., 
2010).

The decrease in brain weight with age has been attributed 
to reduction in the number of neurons due to ongoing cell loss 
which is most prominent in the frontal and temporal regions 
of the brain (CURIATI, TAMASHIRO, SQUARZONI et al., 
2009). Recent studies have however shown that the decrease in 
the brain weights of elderly individuals is not totally due to loss of 
neuronal cells but more attributable to a reduction in the size of 
large pyramidal cells (GONG, ROSA-NETO, CARBONELL et al., 
2009; GIORGIO, SANTELI, TOMASSINI  et  al., 2010; 
CURIATI, TAMASHIRO, SQUARZONI et al., 2009). The 
reduction in the size of pyramidal cells is made up by a concomitant 
increase in the number of small neurons which is most seen in 
the frontal and temporal regions of the brain (GONG, ROSA-
NETO, CARBONELL et al., 2009; CURIATI, TAMASHIRO, 
SQUARZONI et al., 2009). Furthermore, the aged brain has 
shown a significant reduction in the volume of white matter 
which is due to a reduction in the number of synaptic connections 
(GONG, ROSA-NETO, CARBONELL et al., 2009).

5 Conclusion

Our study shows that the mean brain weight in a black African 
population is higher than previously thought. The mean brain 
weight of males is higher than that of females in this study 
population as seen in the Caucasian population with similarity 
in the ratio. There is no reduction in mean brain weight with 
age in this study population as against the previously described 
studies in the Caucasian population. There is however a need 
for a future larger study which will be more representative of 
the population.
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