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Abstract

Over the past decade, the topic of sex ratio at birth (SRB) has caught a lot of attention of demographers, researchers, policy makers and the public. Vietnam is one of the five nations which SBR stands at the highest point (over 110 boys per 100 girls). This study analyzes data from CHILILAB, a community-based periodic Demographic-Epidemiologic Surveillance System in the period 2005 – 2011, in order to provide a picture of the SRB in Chi Linh district, Haiduong province suggesting the indirect evidence of prenatal sex selection. Total 5.181 children, who were born in the studied area from 1/1/2005 to 31/12/2010, were analyzed. Results show that the SRB in Chi Linh has increased up to the ratio of 112 boys per 100 girls in the period 2005 – 2010. An attempt to alter the normative SRB has been proven as analyzing SRB by parity and sex of previous children. Among children, who have only older sisters, the SRB increased to the level of 135 boys per 100 girls. The SRB among third children was extremely high, which is at 167 boys per 100 girls in the families. Higher SRB levels are closely associated with mother occupation, mothert’s education levels and household socio-economic status. The SRB was higher among children whose mother was working as housewife, sellers and service providers or being unemployed; whose mothers had gotten high school education or lower and whose household has more prosperous quintiles. This work demonstrates the high imbalance of sex ratio at birth, suggesting that the prenatal sex selection existed in Chi Linh district. It therefore raises the needs for more researches to provide direct evidence of sex selection and timely interventions to balance SRB.     

Key words: Sex ratio at birth, CHILILAB, sex selection, parity, sex of previous birth
I. Introduction

Sex ratio at birth is counted by the number of male births per 100 female births annually. In some decades or so, sex ratio at birth in many Asian countries is much higher than normally at about 104- 106 boys per 100 girls. There are several higher nations in terms of sex ratio at birth over 110 such as Armenia, Azerbaijan, Georgia, India, Pakistan and Vietnam [1] especially in China where sex ratio at birth is considered as the highest one in the world at 120 during a long time [2].

The increase of sex ratio at birth results in many disadvantages to society. In China and India, people estimate that there is lack of about 80 millions women. The abundance of men, especially with groups of poverty, it is hard for them to find a partner towards marriage. Also, they are much easier to get involved in evils which threaten to a stable and safe society [3]. 

The decrease of birth rate, the higher appreciation to boys than girls, the diagnostic sex and the abortion on the basis of optional sex are the main factors resulting in the increase of sex ratio at birth in some Asian countries [4]. In Vietnam, there are many elements which influence the increase of sex ratio at birth includes the principled standards of small family scale, the serious controls about population by the government, two children for each couple in maximum, the higher appreciation to boys with regards to the maintenance generations, boys who are always in charge of economics in the family and they are also who must take care of their old parents, the easiness of sex selection, abortion in demand and the rate of family which has increasingly the only child 
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[5]
.

From 2000, according to the data of Vietnam General Statistic Office (GSO), there was an increasing sign of boys and to 2012, the data of Vietnam Population and Housing Census (VPHC) in 2009 put such an emphasis on this field that there is a definitely increase in sex ratio at birth at 110 boys per 100 girls. Especially in group of the third children without any preceding older brother, the sex ratio at birth is at 132 boys per 100 girls [6]. Sex ratio at birth in Vietnam is highly increasing and it is necessary for government to interfere. How to take controls sex ratio at birth without over 115 in 2020 become a national aim and an important element of program, the Nation Target Program about Population and Reproductive Health in the process between 2011 and 2020 [7] .

Chi Linh county, Hai Duong province belongs to Red river delta of Vietnam, where the imbalance of sex ratio at birth is a very serious situation [6, 8]. The data of VPHC in 2009 reveals that the sex ratio at birth in this area is 115.4 higher than the normal scale of country (110 boys/100 girls) [6]. To get to know much more about sex ratio at birth situation in terms of demographic and social characteristics, we carry out analyzing CHILILAB – the Demographic and Epidemiologic Surveillance System at Chi Linh District, Hai Duong province, Vietnam from the January of 2005 to the December of 2010 with the total population at about 64.000 people.

II. Methodology and research objects

The data which is used in this paper is a part of CHILILAB database. CHILILAB is name of a longitudinal survey which belongs to Hanoi Shool of Public Health, has conducted in a highly urbanzing northern district of Vietnam since 2003. CHILILAB’s investigators collect and update data of population, fertility, mortality, marriage, migration, household socio-economic status and some basis health information by visiting the households every 6 months. The CHILILAB population is about 70.000 people with more than 18.000 households which are followed continuously by local data collectors and supervisors. The collected data is imported into MySQL Software and exported to SPSS or STATA when the researchers need to analyze and report.
Analyzing CHILILAB, the research objects are 5.181 children born in this area from 1/1/2005 to 31/12/2010. The aim of the present study is to better understand the possible demogpraphic determinants and socio-economic status affecting to the high SBR in CHILILAB. Sex ratio at birth is analyzed by birth order, occupation and education of mother and socio-economic status. The data is analyzed by STATA 12, using statistic description and analyzing simple linear regression and multiple regressions.

III. Research result

1. Sex ratio at birth according to the characteristics of mother and the household economic status 

Total babies who were born from 2005 to 2010 in CHILILAB are 5.181, in those 2.741 are boys (53%) and 2.440 are girls (47%) (Table 1). On average, there are 800 to more than 900 newborns each year. 

Table 1: Number of newborns by years, 2005 - 2010

	 
	2005
	2006
	2007
	2008
	2009
	2010
	Total

	Boy
	417
	397
	497
	496
	485
	449
	2741

	Girl
	389
	402
	426
	369
	450
	404
	2440

	Total
	806
	799
	923
	865
	935
	852
	5181


Figure 1 shows the sex ratio at birth at CHILILAB from 2005 to 2010. The average birth rate is 112 boys per 100 girls, higher than the normally rate (105 to 106 boys per 100 girls). The SBR at CHILILAB is highest in 2009 at 134.4 and lowest in 2006 at 98.8. 
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Figure 1. Sex ratio at birth at CHILILAB, 2005 - 2010
The table 2 shows the sex ratio at birth by the characteristics and the household economic status (SES). With group of mother over 20 years old, there is an increase the SBR by the age of mother. The sex ratio at birth is at the highest level with group of over 35-year-old mother at 138.5 boys per 100 girls.
There is a decreasing tendency in sex ratio at birth by the education of mother. If the sex ratio at birth with the group of mother graduating from primary school and secondary school or high school is at 116, in group of higher education mother, the sex ratio at birth keeps naturally rate, 106 boys per 100 girls.

Analysis according to occupation group of mother shows that the mothers who are sellers/businesswomen, craftswomen, housewife and others keep the highest sex ratio at birth, 126 boys per 100 girls. With the intellectual group, the sex ratio at birth is 117.6 boys per 100 girls. With the farmer or worker group, the sex ratio at birth is the lowest and closest by natural rate at 103 boys per 100 girls.

	Table 2: Sex ratio at birth by some characteristics and the household economic status

	Characteristics
N

%

SBR
Characteristics
N

%

SBR
Birth order
5140

 

 

SES
5063

 

 

First child
48.5

114.8

Poor 

 

39.2

107.8

Second child
43.4

101.1

Average
 

22.8

109.6

Third child
8.1

167.9

Rich
 

38.0

119.2

Mother age group
5028

 

Mother occupation
4941

Under 20
6.2
119.1

Farmer/Worker
48.0

103.0

20 - 25

35.2

109.0

Staff/Officer
12.7
 117.6

26 - 30

34.8

111.2

Business/ Service/ Handcraft/Others
39.3
125.8
31 - 35

16.8

115.0

Over 35

7.0
138.5

Mother education
4941

 

Primary/Secondary school
 

43.5

115.8

High school
 

17.9

116.1

Vacation school/ College
 

25.5

111.1

University
 

13.2

106.3




The sex ratio at birth has an increasing tendency according to the household social economic status. With the poorest household, the sex ratio at birth is at 107.8 boys per 100 girls. With the average household, the sex ratio at birth is at 109.6 boys per 100 girls. With the wealthy household, the sex ratio at birth is at 119.2 boys per 100 girls.

2. The sex ratio at birth by order and sex of previous children 

When analyzing the sex ratio at birth on the basis of ordinal of children, we notice that there are some remarkable differences among each of birth time (Table 2). With the first children, the sex ratio at birth is at 114.8 boys per 100 girls, with the second children, it is 101.1. However it is very high number at 167.2 with the third children (contain 8.2% of sample size) in terms of sex ratio at birth. 

Even though the sex ratio at birth at the second time is lower at 101.1/100 but there is a significant difference between group of having older brother and group without having one. In the group of having older brother, the sex ratio at birth is lower than natural level at 96.8/100. While in the other group, the sex ratio at birth is very high much more than natural level at 135/100, even it is at 143/100 in 2008 when it is the highest year in the process of watching (Figure 2).
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Figure 2: Sex ratio at birth by the sex of previous child/children 

In 148 cases giving the third birth, about 70% without having son before, the sex ratio at birth is very high at 167/100. In the number of third children within at least one brother, the sex ratio at birth is about 114.5 while this rate in the same group without any brothers is very high 197/100.

3. Several factors associating to sex of children

After analyzing simple linear regression with some factors affecting how to give a baby boy, we notice that sex ratio at birth is related to the occupation of mother, the order of children, sex of preceding child/children and birth year (p<0,05) (Table 3). The child who did has older sister, the ability to have a brother is twice times as children with an older brother (95% CI: 1.09 – 1.4, p< 0.001). The career of the mother and the order of children is with association to sex of previous children (p<0,001).

	Table 3: The multiple regression analysis of male newborns and some associated factors at CHILILAB, 2005 – 2010

	Factors
OR

95% CI

P value

Preceding child(ren)

Have preceding brother(s)

1

Have preceding sister(s)

1.31

1.12

1.53

0.0007

Mother occupation

Farmer/Worker

1

 Staff/Officer

1.18

0.99

1.41

0.0654

Business/ Service/ Handcraft

1.22

1.08

1.38

0.0014

Birth order

First child

1

Second child

0.79

0.69

0.90

0.0004

Third child +

1.26

0.99

1.60

0.0651




Sex of previous child/children, the order of child and the career of the mother are brought to analyse multiple regressions. The result shows that a child without an older brother has the ability to be a son as three times as a child who has a brother (95% CI: 1.12 – 1.53; p < 0.001). The group of children who have mother are in charge of some occupation like craftswomen, retail sellers, service providers, being unemployed or housewife has the ability to be a son as 1.2 times as the group of mother who are farmer or worker (OR=1.2, 95% CI: 1.08 – 1.38; p < 0.001) (Table 3).

IV. Discussion

In 5.181 totally children who were born in Chi Linh, from 2005 to 2008, the sex ratio at birth is 112.3 equivalently to the national rate, according to the data of the sex ratio at birth in the National Housing and Population Census 2009, 111/100 [6] and some reports before 
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[9, 10]
. Consequently, the data about the sex ratio at birth in CHILILAB is also an accurate source which reflects rightly situation in Chi Linh Distric, Hai Duong Province.

Analyzing the sex ratio at birth according to the ordinal of children shows in CHILILAB, parents have the tendency to choose sex of children like a boy at the first child or the third one.  The sex ratio at birth is 114.8 and 176.2 per 100, respectively. This trend is quite similar to the tendency of the NHPC in 2009 [6].

When analyzing sex of the second child both with a brother and without a brother, we notice that the first group of children, the sex ratio at birth is over 135/100 while the second group is 110.1/100 so the interference of Chi Linh is right in some extents. Also, the sex ratio at birth is related to the sex of previous child/ children and this one is the same with previous research findings in Vietnam 
 ADDIN EN.CITE 
[6, 10]
.

In Vietnam, amending article 10 of the Population Ordinance principles a pair of parent only has one to two children. Consequently, the sex ratio at birth is highly increasing especially in the third children shows that the deliberated interference in sex selection of them. Therefore, there should be interference to get to know much more about reasons why the sex ratio at birth is so high in Chi Linh district.

Analyzing the relationship between the sex ratio at birth and some characteristics of mother show that the similarity among sex ratio at birth with education of mother and socio- economic status. Namely, the sex ratio at birth is very high at the lower education group such as high education group but it is very low at advanced group like postgraduate. It is lowest at poor group, next is average and wealthy group. This result is totally suitable for research objects in China, Korea. It shows that the imbalance of sex ratio at birth between lower income group and higher income group 
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[1, 6, 10, 11, 12]
.

Relation to the occupation of mother, the data shows that the sex ratio at birth is lowest with group of mother like servicer and lowest with group of farmer or worker. This result is similar to Guilmoto et al (2009) and it is said that intellectual women is better about preparation for birth control than others [9].

V. Summary and recommendation

By analysis 5.181 cases in Chi Linh, from 2005 to 2010 shows that the sex ratio at birth is very high, 111/100. With group of children having at least one brother, sex ratio at birth is 96.8/100 while in group of children having just sister(s), it is 131.5/100, especially in the third children is at 167/100. The deliberate interference to change sex ratio at birth is proved clearly when analyzing sex ratio at birth according to ordinal of birth and sex of previous children. The local authority of Chi Linh needs to have a serious interference. We really think that it is better to focus on group of mother to solve this issue.

Limitation of the study

Due to the small number of sample size and short period of following up, the results may get some biases. Furthermore, in the highlight findings above it would be premature to try to determine only one or two factors associating to the unusually high sex ratio values for Chi Linh population. The fact that several candidate variables could play roles, either independently or jointly and those need to be studied in the future researches. 
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