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Nutrition is an important factor playing a major role in determining the onset of 
menarche. Especially of significance is the quantity of proteins and fats in the diet.                                     
A study was conducted with the objective of assessing effect of quality and quantity of 
protein consumed on the age at menarche .186 girls aged between 11 – 15 years (92 from 
11 – 13 years and 94 from13 – 15 years) from city of Mumbai and Pune were selected. 
Dietary information was obtained by a 3 day diet record and a food frequency 
questionnaire. Based on the information collected 3 categories were formed as follows 
i.Vegetarian diet (plant protein + milk and milk products), ii. Mixed diet (plant protein + 
milk and milk products + eggs + animal protein) iii. Eggetarian diet (plant protein + milk 
and milk products + eggs). Results showed that girls consuming more protein reached 
menarche earlier than those consuming less. The quality of proteins consumed also had 
significant effect. Girls following a mixed diet pattern had a lower age at menarche by 
approximately 6 months than the vegetarians and eggetarians  (P <0.05). to conclude age 
at menarche is influenced by the quality and quantity of protein consumed. 
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INTRODUCTION 

Menarche is the first menstrual cycle which denotes the start of the reproductive capacity. 
It is a vital maturational event of puberty in female adolescents. Early as well as late age 
of menarche both have significant health consequences. The age at menarche seems to be 
extremely important. Early age of menarche seems to be associated with breast cancer 
risk (Russo and Russo, 2000) whereas late age at menarche is related to Alzheimer’s 
disease as well as osteoporosis (Parent et al 2003). 

Since decades age at menarche has been studied globally and there are minor variations 
found. The mean menarcheal age in Hong Kong is 12.38 (Huen K.F. et al 1995), and that 
in Japan is 12.20 (Nanao K, Hasegawa Y. 2000) in Greece it is 12.27 (Papadimitrious A. 
et al 2008) and that in Spain it is 12.34 (Salees I. et al 2001).  
Indian data suggests that majority of girls achieve their menarche by 12-14 yrs of age 
(Bagga and Kulkarni, 2000). A review of studies on mean menarcheal age of 
Maharashtrian girls from 1960s onwards (Rakshit 1962; Kundalkar 1981) and the study 
conducted a decade later, (Bagga and Kulkarni 2000) have shown that there is a 
consistent lowering of age at menarche on an average, by about six months per decade. 
From 1962 to 1991, in three decades, the age at menarche in Maharashtrian girls has 
lowered by about two years. 

Abstract 
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It is generally accepted that the development of sexual maturity resulting in menarche is 
influenced by both – the heredity as well as the environmental factors (Parent A.S. et al 
2003, Wehkalampi K. et al 2008). Nutrition is one such factor playing an important role.                                                                                                                             
Chronic malnutrition leads to a delay in menarche by 2.1 yrs. In the American population 
it is found to be delayed by 2 yrs ( Dreizen S, Spirakis C.N., Stone R. E, 1987) and a 
delay of 1 ½ yr is seen in  Indian girls (Satyanarayan K., Naidu N., 1970). In contrast 
over nutrition or obesity is seen to prepone the age at menarche. High subcutaneous fat 
levels and a higher BMI at a pre-pubertal age (5-9 yrs) is associated with an increased 
likelihood of early menarche (>11 yrs) (Freedman D.S. et al, 2002).  
Protein quality as well as quantity consumed influences the onset of menarche. 
Consumption of more animal protein throughout childhood and the pre pubertal age is 
associated with early menarche compared to plant protein in the same age (Gunther B. et 
al, 2010). 

A number of western studies have been conducted in the past and are still being 
conducted however studies in India have been limited. The study was therefore 
undertaken with the following objectives –  

• To record the age at menarche of the girls. 
• To assess the protein consumption pattern of girls in the pubertal period.  
• To see the association between the quality and quantity of protein consumed and 

the age at menarche. 

Materials and method: 

This retrospective study was approved by the Department Research Committee of 
S.N.D.T Womens University and Inter System Biomedical Ethics Committee Vile Parle, 
Mumbai.  

Selection of the Samples 

School going girls between the age group of 11 – 15 years i.e. from the 6th to 9th standard 
were selected from Mumbai and Pune city. Schools were approached with an official 
letter to seek permission for the study.  On obtaining the approval, a total of 700 girls 
were given a preparatory talk wherein they were oriented about the facts of menstrual 
cycle and its importance followed by a pre questionnaire to identify the girls who had 
attained menarche recently i.e. March 2011 onwards. 

On reviewing the data from the pre questionnaire, 300 girls who had either not attained 
their menarche and those who had attained it before March 2011 were excluded. A letter 
of informed consent and a general questionnaire were given to the selected 400 girls to be 
filled up and signed by the parents. Mothers of these girls were then invited for a meeting 
to gather more information of their daughters. 

Sampling Technique: On the basis of willingness to participate in the study, 186 
subjects and their mothers were enrolled. Out of this, a further subdivision was made on 
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the basis of their ages. Hence, by using the stratified random sampling, the following two 
groups were obtained: 

11 to 13 years –   n = 92 
13 to 15 years –   n = 94 

Tools for Data Collection 

General Questionnaire  

Information about Name, Age of the subject, family background, medical history, 
menarcheal details, maternal menarcheal history etc. was obtained through this 
questionnaire.  

Food Frequency Questionnaire 

A Food Frequency Questionnaire (FFQ) was designed considering the objectives of the 
study. The foods included in the FFQ were necessarily the ones supplying moderately 
high amount of proteins. Further categorization of these foods was done on the basis of 
their origin – plant or animal. The foods included in the plant proteins were pulses, 
legumes, nuts, soya etc. The category of animal proteins comprised of milk and milk 
products, eggs, poultry, fish, meat, whey protein supplements, egg protein supplement 
etc. The protein categories were done according to the consumption of the plant or animal 
sources. The girls consuming only the plant sources were categorized as vegetarians. The 
mixed diet category consisted of girls consuming animal sources as well as the plant 
sources of protein. The third category was the eggeatarians who consumed only eggs 
from the animal sources along with the plant sources. Milk was included in all the three 
categories. The FFQ was filled by interviewing the parents when invited for the meeting. 
Assistance regarding the portion sizes and quantities was given to help them fill in the 
forms accurately. For this paper models of chapati, phulka and POP models for the dough 
size etc. were shown to them. Also standard cups, table spoons, plates etc. were carried 
for further assistance. 

3 Day Diet Record 

At the end of the meeting a 3 day diet record was given to the parents along with 
instructions to fill the record sheets. They were instructed to enter the quantities along 
with the ingredients used of the foods eaten by the subject for every meal as well as in the 
tiffin for the following 3 consecutive days. 

Statistical Analysis 

Statistical analysis was done by using frequency, mean and standard deviation for the 
general questionnaire and the Karl Pearson’s co-efficient correlation for the FFQ.  

Results and Discussions 

The case record form was administered to 186 girls who had attained their menarche after 
March 2011. A total of 52.1% girls attained their menarche between 10 to 12 years of age 
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and 47.9 % of girl’s attained menarche between 13 to 14 years. The mean menarcheal age 
of the subjects was 12.05 years ± 1.5. 

The information regarding the consumption pattern of overall proteins was collected from 
the students by administering the FFQ. The mean protein intake of the overall population 
was found to be 39.38 gm ± 10.96. The mean protein consumption of the age group of 11 
– 13 years was 43.95 gm ± 12.04 which was higher than that of the 13 – 15 years age 
group whose mean protein consumption was 34.90 gm ± 7.52.  

Looking at the trends of consumption, three broad categories that were identified were as 
follows: 

1. Vegetarian diet (plant protein + milk and milk products) 
2. Mixed diet (plant protein + milk and milk products + eggs + animal protein) 
3. Eggeaterian diet (plant protein + milk and milk products + eggs) 

The mean protein consumption from each category given above in the two age groups 
was found to be as follows: 

Table 1: Mean protein consumption of the two age groups 

Age group 11 – 13 years 13 – 15 years 
 N Mean ± SD N Mean ± SD 

Vegetarian diet 
(n=32) 

10 43.79 gm ± 9.25 22 32.57 gm ± 8.11 

Mixed diet (n=128) 68 42.55 gm ± 12.39 60 36.43 gm ± 7.49 
Eggeaterian diet 

(n=26) 
14 45.63 gm ± 10.70 12 31.06 gm ± 4.59 

 

As observed from the above table, the mean intake of all the three categories of protein 
was lower than the RDA in both the age groups even though it was higher in 11 – 13 
years age group compared to 13 – 15 years.  

The mean age at menarche in the three protein categories was as follows: 

Table 2: Mean age at menarche in the three protein categories 

 N Mean age at menarche  
  Total population 

(n=186) 
11-13 years 

(n=92) 
13-15 years 

(n=94) 
Vegetarian diet 32 12.38 years ± 1.49 10.93 years ± 

0.25 
13.7 years ± 0.46 

Mixed diet 128 11.89 years ± 1.44 10.5 years ± 0.62 13.1 years ± 0.62 
Eggeatarian 

diet 
26 12.46 years ± 1.50 11 years ± 0.51 13.7 years ± 0.72 

 



Online International Interdisciplinary Research Journal, {Bi-Monthly}, ISSN2249-9598, Volume-II, Issue-VI, Nov-Dec 2012 

 

 w w w . o i i r j . o r g                      I S S N 2 2 4 9- 9 5 9 8 
 

Page 52 

It is seen that girls who attained menarche earlier had better consumption of good quality 
proteins along with vegetarian proteins i.e. consumed a mixed diet compared to the girls 
who attained the menarche later. 

DISCUSSION: 

Statistical tests were conducted to observe whether there is any correlation between the 
mean intake of total proteins and menarcheal age. The prominent observation was that the 
contribution of total proteins to age at menarche was significant with P value = 0.000.  As 
the protein content of the diet increased, the age at menarche decreased suggesting that 
proteins have significant role to play in pubertal development of a girl. As per the 
observation of Merzenich et al (1993) those consuming adequate or higher amount of 
proteins along with calories reach physical maturity earlier and hence attain menarche at 
early age.  

When contribution of total proteins to age at menarche was seen age group wise,  the 
results obtained were in the similar line but not statistically significant. There was a 
negative correlation observed (-0.077) between protein intake per day and age at 
menarche in the age group 11 – 13 years (P = 0.466). Gunther et al (2009) have 
substantiated these findings. In their study early attainment of menarche was observed in 
those girls who were consuming higher protein per day during their growth periods. 
However the same relationship was not observed in the higher age group. 

The effect of 3 categories of quality of protein categories on age at menarche are 
presented in table 3. 

Table 3: Correlation between categories of protein and age at menarche 

  Age at menarche 
  Vegetarian 

diet 
Mixed diet Eggeatarian 

diet 
Total Protein / 

day 
Pearson 
Correlation 

-0.508(**) -0.298(**) 
-0.637(**) 

 Sig. (2-tailed) 0.003 0.001 0.000 
 N 32 128 26 

** Correlation is significant at the 0.01 level (2-tailed). 
As seen above in all the 3 categories of protein, there is significant negative correlation 
with age at menarche at 0.01 levels (2-tailed). The negative correlation between mixed 
diet and age at menarche has been seen in various other studies which is in accordance 
with the present study. Nevertheless in this study, a negative correlation was seen 
between vegetarian diet and age at menarche. This could be attributed to the considerable 
amount of daily milk consumed by the vegetarian girls, providing one third of their daily 
proteins consumed. Animal proteins and milk in particular have been found to increase 
the circulating levels of IGF-I which is a part of protein fraction of milk structurally 
similar to insulin and is a powerful mitogen that stimulates growth in a variety of tissues. 
Milk nutrients like calcium, protein etc and IGF-I, both are associated with somatic 
growth and pubertal development. (Parent et al, 2003; Wiley A. 2009) 
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The age at menarche is lower in girls with mixed diet pattern compared with the 
vegetarians and the eggetarians. This is exactly similar to the findings reported in few 
Indian studies. Shastree et al (1947) has shown that the non-vegetarian girls menstruate 
approximately 6 months earlier than the vegetarian girls. The studies conducted by Ghosh 
et al (1973) and Bagga and Kulkarni (2000) also suggests the same among the 
Maharashtrian girls. All these results are also in line with the findings of Buyken et al 
(2010). 

CONCLUSION:  

Thus to conclude quality and quantity of protein is a positive determinant of age at 
menarche. Higher the overall protein intake lower is the age at menarche. 
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