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Impact of socioeconomic background on the age at menarche among Bengali adolescent

ABSTRACT
Menarche was the symbol of a shift from a girl to woman. Age at menarche is important as it influence health in adulthood. This study was aimed to investigate the impact of socio-economic background on age at menarche among school going adolescents.  
This was a cross sectional questionnaire based study was conducted among school girls having age limit 10-14 years. Only unmarried adolescent females were included in the study however, females with gynaecological, psychological or other medical problems were excluded from the study. A self-administered questionnaire having questions related to their age, age when menarche appear, parental education, household income, family member etc. were applied to collect data. Subjects were divided into two group- experimental (those attained menarche < 11.5 years) and reference (11.5 to 14.0 years). Quantitative data were presented as percentage and/or mean + standard deviation. We evaluated correlation between age at menarche and socioeconomic background. Logistic regression analysis was done to assess impact of socioeconomic background on age at menarche. The significance level of the tests was considered at a significance level of 0.05.

About one-fourth of study population acquired menarche at age below 12 years and remaining three-fourth acquired menarche at 12-14 years. Significant negative correlation was noted tween age at menarche and parental education standard as well as family income. Girls coming from small family attained menarche earlier than those coming from large family. Girls without any siblings attended early menarche than those with siblings. Results from logistic regression analysis suggests that socio-economic background significantly affects the age at onset of menarche. Family size and family income were significantly correlated with parental education. Thus parental education standard indirectly affects age at menarche by modulating lifestyle.  

 Results of this study suggest a significant impact of socio-economic background of family on age at menarche. Socio-economic background may influence age at initiation of first menstruation by modulating lifestyle. 
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   INTRODUCTION
Menarche is the first menstruation experienced by adolescent girls. It is considered to be the symbol of a shift from a girl to woman. It usually occurs suddenly and without precise predictability. Age at menarche is an indicator to assess the developmental status of a pubertal female.  Age at menarche is important as it influence health in adulthood. The mean age at menarche among US girls was 12.34 years (1). Literature survey indicates that the average age of menarche has been decreased significantly in last 100 years. In the most developed countries like Europe and USA menarcheal age is decreased at a rate of 2-3 month per decade (2). Recently such a decline tendency has also been reported in developing countries (3). Studying the age at menarche is quite interesting due to the huge public health implication associated with the changes in age at menarche. Girls with early menarche tend to have higher blood pressure, glucose intolerance, cardiovascular disease and mortality from cancer (4-6). Younger age at menarche is a well-known risk for unplanned pregnancy, unsafe abortion, endometrioses sexually transmitted diseases including AIDS (7-8), depression (9) and metabolic syndrome (10). Early menarche is also associated with shorter height in adults from early closure of epiphyseal plate (11), breast cancer (12), and cardiovascular disease (13). Fida et al reported that women who had early menarche were more likely to get asthma than their counterparts who got menarche at 12 year or more (14). Late menarche is associated with increased risk of osteoporosis (15) and type-I diabetes (16). 

Diet having high contents of calories and rich in protein causes early menarche (17). A family based cross sectional study suggested that early menarche was associated with increase in body fat (18). Large scale studies suggested that a higher gain in body mass during childhood is related an early onset of puberty (19). Girls involved in physical activities had a lower chance for early menarche (20). Family size, family income and parental education influences age of menarche (21). Various factors like socioeconomic status, genetic, heredity, ethnicity, psychological stress and chronic illness have been postulated to affect the age at menarche (22-23). This study was aimed to investigate the impact of socio-economic background on early onset of menarche among school going girls in West Bengal, India. .  
  
1. MATERIALS AND METHODS
Subject: A cross-sectional study was done in Hooghly district and adjoining areas. The population was unmarried Bengali female adolescent students who were randomly selected from Secondary schools in the age group between 10 to 14 years who experienced menarche not more than previous three months to avoid significant change in BMI. It has been reported that there is no change in body weight greater than 5% in the previous three month (19). Willingness of the subject was considered. A total of 1644 female students were involved in the study. Students having age less than 10 years or more than 14 years, married, who had not started menstruating, Who had previous experience of menarche more than three month, those who were taking regular drugs or hormonal therapy and suffering from chronic disorders including diabetes mellitus, clinically established hypertension, liver cirrhosis and kidney disease, suffering with secondary dysmenorrhea were excluded from the study. 
 Questionnaire: A self-administered questionnaire having questions related to their age, age when menarche appear and socioeconomic characteristics like parental education, household income, family member etc. Menarcheal age was obtained through recall, by calculating the time period between the day subjects menstruated first time and the date of birth. The questionnaires were translated to the local language (Bengali) as well. 

Statistical analysis:
Pearson’s correlation coefficient was used to determine the relationship between socio-economic background and age at menarche.  On the basis of parental education distribution of study population were represented as percentage. Mean age at menarche on the basis of parental education was also evaluated. Logistic regression analysis was done to assess the impact of socioeconomic background on age at menarche. Statistical significance was determine at p value <0.05.     
RESULTS: 
Parental education level of study population was represented in table-1. Education level varies from primary to post graduate. Education level of fathers comparatively better than mothers. 9.55% mother having higher qualification (graduate or above) however, 28.23% father having same qualification. 
             Table-1: Distribution of study population on the basis of parental education 
	Education level
	       Maternal
	Paternal

	
	n
	%
	n
	%

	Up to primary
	481
	29.26
	43
	2.62

	V to IX
	581
	35.34
	483
	29.38

	X
	236
	14.36
	387
	23.54

	XI to Xii
	189
	11.50
	267
	16.24

	Graduate
	123
	7.48
	349
	21.23

	Masters or above
	34
	2.07
	115
	7.00



Most of the study population coming from families having total monthly household income from RS 5000 to 105000 and per capita income varies from RS 600 to RS. 35000. Maximum percentage of study population were from family having monthly household income with in 10,000 and per capita income with in RS 5000 (table-2). 

               Table-2: Distribution of study population on the basis of economic background 
	             Monthly household income
	           Monthly per capita income

	Monthly income (RS)
	Percentage
	Per capita income (RS)
	Percentage

	Up to 10000
	38.56
	Up to 5000
	61.13

	10001 to 20000
	18.00
	5001 to 10000
	10.40

	20001 to 30000
	8.94
	10001 to 15000
	9.00

	30001 to 40000
	2.74
	15001 to 20000
	11.19

	40001 to 50000
	5.11
	> 20000
	8.27

	> 50000
	26.64
	
	



Family size of study population was given in Fig-1. Family size varies from 3 to 12. Most of study population were from families having family member 6. 
         

Family size and family income significantly correlated with parental education standard. There is inverse correlation between parental education and family size. Family income positively correlated with parental education (table-3).
    Table-3: Correlation between parental education level with family incomes and family size
	Family income
	Paternal Education
	Maternal education

	
	r
	p
	r
	p

	Per capita income
	0.797
	< 0.001
	0.515
	< 0.001

	Total household income
	0.762
	< 0.001
	0.539
	< 0.001

	Family size
	(-) 0.107
	< 0.01
	(-) 0.762
	< 0.001


Fig-2 and fig-3 represent distribution of study population according to their age at menarche in respect to their maternal and paternal education level respectively. In bath cases percentage of girls with early menarche was more whose parental education level were better than lower parental education level.  Percentage of girls with early menarche was increase gradually with increase of education standard. 
                           



Correlation between socioeconomic background and age at menarche was represented in table-4. Significant negative correlation was noted between age at menarche and parental education as well as per capita income. Family size positively correlated with age at menarche. 
Table-4: Correlation between parental education level and age at menarche
	Parameter
	r
	p

	Mother education
	(-) 0.297
	< 0.001

	Father education
	(-) 0.116
	< 0.001

	Family size
	0.172
	< 0.001

	Per capita income
	(-)0.216
	< 0.001

	Total household income
	(-)0.176
	< 0.001

	
	
	



	Regression analysis was done to assess the impact of socio-economic background on age at menarche (Table-5). Risk of early menarche was significantly lower among adolescent those coming from large family in compare to those coming from small family (OR: Family size-3 = 1; Family size 4 = 0.771; Family size 5 = 0.421; Family size 6 =0.203; Family size more than 6 = 0.083). Risk to attend early menarche was significantly higher among adolescent girls coming from families with higher household income ( OR: Up to RS.10000 =1; RS.10001 to RS.20000=1.24, RS.20001 to RS.30000= 1.52; RS.30001 to RS.40000 = 2.04, RS.40001 to RS.50000= 2.51; Above RS.50000 = 2.57) as well as higher per capita income  ( OR: Up to RS.5000 =1; RS.5001 to RS.10000=1.31, RS.10001 to RS.15000= 1.82; RS.15001 to RS.20000 = 2.10 Above RS.20000 = 5.89) in respect to lower income families.  We observed significant impact of parental education on menarcheal age. Higher educated mother’s (graduate of masters) girls were more likely to reach menarche earlier than primary, secondary as well as higher secondary educated mother’s girls ( OR: Primary=1. Secondary=2.19, Higher Secondary = 3.018; Graduate = 2.674, Masters = 4.795). Higher educated father’s girls had a more chance to get menarche earlier than that of primary and secondary educated father’s girls (OR: primary=1. Secondary=1.11, Higher Secondary = 1.18; Graduate = 1.71, Masters = 4.97). Thus adolescent girls of higher parental education level are more prone to attend menarche at an early age than girls of lower parental education. School girls had less number of siblings experienced menarche earlier than their counterparts (OR: Sibling 0 =2.95; Sibling 1 = 2.01; Sibling > 2 =1)
    
 Table-5: Regression analysis for socio-economic background age at menarche 
	Parameters
	Odd ratio
	95% CI
	p

	                                                Numbers of family members

	3
	Ref
	
	

	4
	0.771
	0.527 to 1.131
	0.184ns

	5
	0.421
	0.298 to 0.595
	< 0.0001*

	6
	0.203
	0.144 to 0.286
	< 0.0001*

	> 6
	0.081
	0.034 to 0.195
	< 0.0001*

	Numbers of sibling

	0
	2.946
	1.502 to 5.812
	0.0016*

	1
	2.007
	1.157 to 3.481
	0.0112*

	> 2
	Ref
	
	

	Per capita income (RS.)

	Up to 5000
	Ref
	
	

	5001 to 10000
	1.310
	0.895 to 1.918
	0.164ns

	10001 to 15000
	1.815
	1.240 to 2.657
	0.0022*

	15001 to 20000
	2.096
	1.489 to 2.949
	< 0.0001*

	> 20000
	5.894
	4.057 to 8.562
	< 0.0001*

	Monthly income (RS.)

	Up to 10000
	Ref
	
	

	10001 to 20000
	1.238
	0.887 to 1.723
	0.209ns

	20001 to 30000
	1.522
	1.008 to 2.300
	0.046ns

	30001 to 40000
	2.036
	1.063to 3.900
	< 0.032*

	40001 to 50000
	2.506
	1.548 to 4.057
	< 0.0002*

	> 50000
	2.566
	1.934 to 3.406
	< 0.0001*

	Maternal education

	Up to primary
	Ref
	
	

	V to IX
	1.522
	1.124 to 2.062
	0.0066*

	X
	2.190
	1.524 to 3.148
	< 0.0001*

	XI to Xii
	3.018
	2.071 to 4.397
	< 0.0001*

	Graduate
	2.767
	1.788 to 4.281
	< 0.0001*

	Masters or above
	4.795
	2.351 to 9.780
	< 0.0001*

	Paternal education

	Up to class IX
	Ref
	
	

	Class X
	1.109
	0.807 to 1.520
	0.5250ns

	XI to XII
	1.181
	0.831 to 1.681
	0.354ns

	Graduate
	1.714
	1.258 to 2.337
	0.0006*

	Masters or above
	4.973
	3.252 to 7.605
	<0.0001*



Discussion
Significant correlation was found between monthly household income as well as per capita income and age at menarche. Girls having a higher household income experienced early menarche than those with lower household income. Results of our study support previous observations. (24-25). Negative association of age at menarche and higher socio-economic background can be attributed to the fact that girls from higher socioeconomic background have better access to nutritious foods and healthcare than girls those from lower socioeconomic status (26-27). Girls of higher socio-economic status also experience more stress due to academic pressure, extracurricular activities and social expectations which can trigger the release of hormones that contribute to early menarche (28). Thus according to our findings higher income and a better socio-economic status were somehow linked with early onset of menarche. Our results coincide with recent a published report (29).  
Parental education inversely associated with age at menarche i.e. higher parental qualification causes early onset of menarche of their daughters. It was reported that parental education and employment does not have any direct effect on menarcheal age and might exert its effect indirectly through influencing family lifestyle (30). Parental education positively correlated with family income. Thus family income is more in family with higher parental qualification than lower parental education. Higher income is one of the risk factor for early menarche. Parental education particularly maternal education restrict family size. Girls from smaller family obtained menarche earlier than those from larger families. A previous study reported that girls coming from families having family member more than four were attend menarche at 13.54 years (31). Present study showed that girls having less number of siblings experienced menarche earlier than their counterparts. A similar findings was suggested in a recent report (32).  

CONCLUSION: In this study we investigated the impact of socio-economic background on onset of first menstruation among school going adolescents living in West Bengal India. Among study population 26.3% attained menarche at an early age (<11.5 years). Parental education and family income inversely correlated with age at menarche where as family size directly correlated. Girls coming from family having higher income and higher education levels attained menarche earlier than girls coming from lesser income and lower parental education levels. Girls of small families obtained menarche earlier than those coming from larger families. Thus present study demonstrated that family background including paternal education, maternal education, total household income, per capita income, family size and number of siblings significantly influence age at menarche.  
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Fig-1: Distribution of study population on the basis of family size

number of family	
3	4	5	6	>	 6	0.12230000000000001	0.1381	0.2676	0.42030000000000001	5.1700000000000003E-2	

Fig-2: Maternal education level and distribution of study population on the basis of age at menarche
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Fig-3: paternal education and distribution of study population on the basis of age at menarche
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