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Abstract- In this study, the human secondary sex ratio (described as the number of males per 100 female births) in Ondo, a town in South
-West Nigeria was analyzed using birth record between 2001 and 2008, obtained at State Specialist Hospital. The analysis of the 11,426 
births recorded during the period revealed a secondary sex ratio of 1.14, that is, 114 boys for every 100 girls born. There was a strong 
correlation (0.236**) between sex ratio and birth outcome indicating that gender has strong influence on child survival. There is however no 
significant relationship between the sex of baby and the season of birth as the ratio of male to female babies remains unchanged through 
the seasons. This study reports the first information on secondary sex ratio in Ondo town and gives impetus for further investigations into 

factors affecting secondary sex ratio among the populations at the study area.  

Key words- human secondary sex ratio, birth outcome, seasonality, Nigeria 

Introduction 

Animals have demonstrated significant variations in the proportion 
of male to female that are born, even though individuals expend 
approximately equal efforts on male and female reproductive func-
tions [1]. The mechanisms underlying these differences are un-
clear. Sex ratio is a general term for the number of females per 100 
males; the secondary sex ratio (SSR) is the ratio of male to female 
at birth [2] The sex chromosomes segregate equally during meiosis 
in males, therefore it is expected that the human sex ratio would be 
1:1 [2]; but on the contrary, the values obtained from studies of 
human populations across the world show that the expectation is 
not universal owing to several reasons [3-7]. In the absence of 
manipulations, the sex ratio is remarkably consistent across human 
populations with an average of 105-107 male births for every 100 

female births. 

Reduced survivals of male progeny before and after birth is a gen-
eral finding in mammals especially humans amongst whom male-
biased age-specific morbidity and mortality remain prominent dur-
ing conception, neonatal life and infancy, adolescence and adult 
life. Several environmental and demographic factors affect sex 
ratio distribution across human populations, these include; coital 
frequency [8,9] birth order [10,11] paternal age [12-14] maternal 
weight and diet [15-17], maternal age [18], hormones [19,20], po-
lygyny, [9,21] latitude [19,21], war [20,22], exposure to environ-
mental pollutants [23-28], illhealth [29,30], parity [31-33], seasonal 
variation [34,35], religion [36], race [18,37,38] and sex selective 

abortions [6,39-41].  

In this study, a longitudinal analysis of secondary sex ratio distribu-
tion among the Ondo town population of South-West Nigeria done 
with the view of documenting possible relationship between sec-

ondary sex ratio, birth outcome and season of birth 

Materials and Method 

Ondo town located on Lat 7.09º and Long 4.84º it has a population 
of 236600 people, predominantly Yoruba ethnicity [42]. Although 
not essentially a sleepy town, it is not an industrial settlement as 
there is just a Cocoa- processing industry and a closed- down 
Wood industry. The maternity unit of the State Specialist Hospital, 
Ondo provides services for pregnant women from within and out-
side the town. At the time of the study, antenatal attendance at the 
hospital had increased owing to the State Government’s free health 
care services for pregnant women and infants. The record of all 
deliveries from 1st January 2001 to 31st Dec. 2008 was taken from 
the medical records unit of the hospital and data collected were: 

sex of baby, outcome of delivery- live/still birth and month of birth.  

Data Analysis 

Yearly secondary sex ratio was determined using the formula:  

X/Y x 100  

where x is no. of females and y is no. of males. Pearson’s correla-
tion test was used to compare the relationship between live and 
still birth sex ratio and Student’s t-test was used to examine sea-
sonal variation in sex ratio of live births. All data were analyzed 

using SPSS version 15.0. 
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Results 

Analysis of the 11,426 births as shown in table 1 below revealed a 
secondary sex ratio of 1.14 in Ondo town that is, 114 boys for eve-
ry 100 girls at birth. It was observed that the highest (1.28) and 
lowest (1.01) sex ratio was recorded in the year 2006 and 2001 
respectively (Fig. 1). Coincidentally, it was also noted that the year 
2006 had the lowest (979) total birth. This confirms that the sex 
ratio values were not influenced by the annual birth total. Through 
out the period considered, the sex ratio was fluctuating and had no 

definite pattern.  

Table 1- Secondary sex ratio of total birth recorded for the eight 

year period (2001-2008) 

Fig. 1- Secondary sex ratio distribution in Ondo town showing the 

highest and the lowest 

A comparison of the sex ratio of live and still birth showed a strong 
correlation (0.236**) as mortality was higher in male babies; this 
implies that gender has a strong influence on a baby’s survival. On 
the other hand, comparison of sex ratio in the dry and rainy sea-
sons (0.774 at P>0.05) revealed no significant relationship between 
sex of baby and season of birth, the ratio of male to female babies 

remains unchanged through the seasons.  

Discussion 

The secondary sex ratio in the population under study was 
114:110; a value higher than those reported for South-West Yoru-
ba populations. There is a strong correlation (0.236**) between the 
sex ratio and birth outcome, more males were stillborn. A compari-
son of sex of baby and season of birth (Rainy versus Dry Seasons) 
indicated that there is no relationship between season of birth and 

sex of baby. 

Ondo town and its immediate environs are a relatively virgin land 

with respect to industrialization; a cocoa processing factory and the 
defunct Nigerian-Romanian wood industry are the only industries 
present. This could mean that activities generating environmental 
pollution from industrialization are minimal or nearly absent. Alt-
hough commercial activities of privately owned businesses which 
are mostly small-scale are very common, the main means of liveli-
hood is civil service-derived. It is worth noting that sex selective 
abortions could not be a common practice in the not-so-
industrialised town. These findings suggest an association between 
the sex ratio and the environment. If low secondary sex ratios have 
been observed in human populations living in heavily polluted are-
as [24-28,43,44] then a high sex ratio in a population such as the 
one under study may be an indicator of the state of environmental 
health, in this case, the environment is seen as one which has no 
history of natural or man-made disasters, therefore it can be 
deemed relatively unpolluted. The human secondary sex ratio has 
not only been suggested to be a non-invasive monitor of reproduc-
tive health in populations, changes in the secondary sex ratio espe-
cially of populations can be used as indicators of altered reproduc-

tion which might have been initiated by environmental factors. 

The findings of this study suggest a higher ratio for males than 
females at birth in Ondo and are consistent with several reports 
around the world-number of males at birth exceeds that of females 
in un-affected populations [6,41]. The ratio is greater than the an-
nual sex ratio of 104:100 for the Igbos of the South-East [45], 
104:100 [46] to 107:100 [36] for the old Western States of Nigeria, 
108:100 for Ibadan [46] and 103: 100 average for selected towns in 

Osun State area of South-West Nigeria [7].  

 It is however close to the 107-112:100 reported in Northern Nige-
ria [48,49] but greater than the 106:100 reported in several other 

Black populations [6,18,21] and in some Asian populations [41,50].  

The correlation found between mortality and sex ratio of males 
indicates that male babies are more susceptible to antenatal and 
peri-natal deaths and corroborates the reports of McMillen [51], 
Drevenstedt, et al. [52], Torche and Kleinhaus [53], it is however 
contrary to that of Halder and Fauzdar [49] reported low sex ratio in 

recurrent spontaneous abortuses.  

On seasonality, the result is consistent with those of Lyster, [34] 
and Nonaka, et al. [35] who suggested that secondary sex ratio 
would be affected, if a significant proportion of conception is lost in 
a particular season in a manner that depends on foetal sex. How-
ever, the result of this investigation is contrary to that of Mosuro 
[47] and Cagnacci, et al. [16] who all reported seasonality in sec-

ondary sex ratio (in mothers or babies) across various populations. 

Secondary sex ratio in Ondo town is higher than those recorded for 
other Yoruba populations. This may be due to several extrinsic; 
(demographic and environmental) and intrinsic (parental hormones, 
state of health and age) factors; further investigations elucidating 
the direct factors influencing the reportedly high secondary sex 

ratio in this population will be conducted in the nearest future.  
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Year 
No. of Male 
births 

No. of Female 
births 

Total No. of 
births 

 Sex Ratio  

2001 765 759 1524 1.01 

2002 778 687 1465 1.19 

2003 839 734 1573 1.15 

2004 866 771 1637 1.12 

2005 719 641 1360 1.16 

2006 529 450 979 1.28 

2007 743 721 1464 1.08 

2008 744 680 1424 1.13 

Overall Total 5983 5443 11426 1.14 

Graphical representation of sex ratio  pattern in Ondo town from 2001 - 2008
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