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ABSTRACT

Background: Menstrual cycle is a physiological change that occurs in female subjects. The first menstruation of women is
called menarche. The developmental status of a pubertal female can be assessed using this vital maturity indicator. The age
of menarche is determined by number of factors such as general health, genetic factors, and socioeconomic and nutritional
statuses. Aims and Objective: To find out the role of different dietary habit of vegetarian, eggetarian, and nonvegetarian on
age at menarche and academic performance among young girls. Materials and Methods: The data were collected through
personal interview technique using the especially structured questionnaire. The general profile, dietary habits, and
menarcheal profile of the subjects were collected. The height and weight of the subjects were measured by standardized
methods. The body mass index of the subjects were calculated and categorized accordingly. The academic performance of
the girls was measured using the percentage marks obtained by the end of the academic year. Result: The nonvegetarian
girls revealed early menarche and prolonged menstrual cycle and menses when compared with vegetarian and eggetarians
counterparts, and they were more prone to overweight and obese. However, in academic performance nonvegetarian
showed better performance than vegetarian and eggetarians. Conclusion: Our observation concludes that nonvegetarians
was more prone to overweight and obese, early menarche, prolonged menstrual cycle and duration of menses, but better in
academic performance than eggetarians and vegetarians, this change of normal menstrual pattern of young women may
affect their well-being. Health education is needed about menstrual pattern. We recommend proper advice on diet and
exercise, which will improve health, sense of well-being, and overall quality of life of the students.
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of food patterns is vital to propose strategies that aid in :
enhancing adolescent nutrition because occurrence of any :
An obvious effect on growth and maturation is exerted by nutritional disorder in this period can affect educational
nutritional factors. Good nutrition contributes to healthy  performance and can damage body functions and working
growth and development. Awareness of the nutritional effects ~ capacity. The first menstruation of women is called menarche. :
The developmental status of a pubertal female can be assessed :
Access this article online using this vital maturity indicator.’”?) The menstrual cycle, *

Website: http:/www.njppp.com Quick Response Code: with a mean length of 28 days, is an indication of a woman’s :
reproductive health. Menarche is a period from where the :
commencement of menstruation occurs. Menarche occurs :
averagely at the age of 12 years.
Several factors have been associated with sexual develop- :
ment, which impacts age at menarche.”™! It is well established
that nutritional factors have a noticeable influence on growth :
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and maturation. Previous studies have revealed that early age at
menarche is related to the higher occurrence of breast and
endometrium cancers.”) Childhood undernourishment can
postpone the beginning of menstruation but does not prevent
its incidence. Some amount of body fat and approximate weight
is necessary in female adolescents for starting the menstrua-
tion.®! Several studies have observed that menarche can be
anticipated by obesity.[®! In recent years, developing countries
such as Brazil experienced issues associated with the modifi-
cations in the nutritional profile of their populations.[”?
Formerly, malnutrition owing to its high prevalence was an
issue; currently, the overweight and obesity rates have become
the most important problems.”! Body mass index (BMI)
influences the age at menarche and duration of the menstrual
cycle, and regularity of the cycle are associated to ovarian steroid
production levels. These are influenced by several factors,
including body weight and percentage fat distribution."'”’

Keeping these points in view, this study attempted to find
out the role of different dietary habit of vegetarians, eggetar-
ians, and nonvegetarians on age at menarche and academic
performance in young girls.

MATERIALS AND METHODS|

This study was carried out on healthy female students of
MBBS and dental students in the age group of 19-25 years
(45 vegetarian, 25 eggetarians, and 30 nonvegetarians) with
regular menstrual cycle. Ethical clearance was taken to perform
this study in the Department of Physiology of People’s College
of Medical Science and Research Centre, Bhopal (PCMS/0D/
2015/1069; IEC-2015/3), Madhya Pradesh, India. Subjects with
irregular cycles, gynecological disorders, anemia, history of
drug intake affecting menstrual cycle, or history of chronic
diseases were excluded from the study. Study protocol was
explained to the subjects and informed consent taken from each
of them. A well-formulated and pretested questionnaire was
distributed to collect the data about age, sex, family occupation,
family monthly income, dietary habits, and menarcheal profile.
Anthropometric measurements (height, weight, and BMI) were
also measured to assess the nutritional status.®!

BMI was calculated by BMI = weight/height® (kg/m?).
According to WHO,"'" subjects were evaluated for under-
weight (<18.50 kg/m?), normal (18.50-25 kg/m?), overweight
(25-30 kg/m?), and obese (=30 kg/m?). Finally, subjects were
classified into three diet groups: vegetarians (n = 45), egge-
tarians (n = 25), and nonvegetarians (n = 30). The academic
performance of the girls was evaluated by using the percentage
of the marks obtained by the end of academic session of their
college as follows: poor (1%-45%), average (46%-64%), good
(65%-84%), and excellent (85%-100%).

Statistical Analysis
Data are expressed as mean * standard deviation (SD), and each
parameter showed six observations. All data were analyzed with
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the SPSS for windows statistical package (version 20.0; SPSS
Institute, Inc,, Cary, NC). Statistical significance between the
different groups was determined by one-way analysis of variance
(ANOVA), followed by Tukey’s multiple comparison tests when
the groups showed significant difference, and the significance
level was fixed at p < 0.05.

RESuULTS

Effect of Different Dietary Habit on Overall BMI

The data are summarized in Table 1 with mean + SD. The
height and weight of eggetarians and nonvegetarians was more
marked than vegetarians, but there was no significant variation
among these groups. However, BMI also showed no significant
alteration among these groups.

Effect of Different Dietary Habit on Classification of BMI
The data are summarized in Table 2. The classification of BMI in
different dietary habits showed that there was no marked
variation between vegetarian and eggetarians groups. However,
nonvegetarian group showed more prone to overweight and
obese, when compared with eggetarian and vegetarian groups.

Effect of Different Dietary Habit on Age at Menarche

The data are summarized in Figure 1 as mean * SD. There was
no significant alteration in age at menarche among vegetarian
and eggetarian groups. However, menarche age was earlier
nonvegetarian groups when compared with vegetarian and
eggetarians groups.

Effect of Different Dietary Habit on Menstrual Cycle Length
The data are summarized in Figure 2 as mean + SD. Among

Table 1: Body mass index (BMI) in different dietary habit

Vegetarian Eggetarian Nonvegetarian

(n = 45) (n = 25) (n = 30)
Height (cm) 150 + 5.84 155 + 7.20 161 + 8.38
Weight (kg) 50 + 2.09 52 + 1.87 55 + 1.76
BMI (kg/m?) 2254 + 520 2522 + 620 4256 + 7.45%°

*Significance at p < 0.05, where (a) compared with vegetarians,
(b) compared with eggetarians.

Table 2: Classification of body mass index (BMI) in different dietar

habit, as recommended by WHO

BMI (kg/m?) Vegetarian Eggetarian Nonvegetarian

(n = 45) (n = 25) (n = 30)
Normal (18.50-25) 34 12
Underweight (<18.50) 5 2 2
Overweight (25-30) 4 8 15
Obese(>30) 2 3 5
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Effect of different dietary habit on age at menarche,
*significance at p < 0.05, where (a) compared with vegetarians, (b)
compared with eggetarians.

vegetarian and eggetarian groups, no significant variation in
menstrual cycle length was observed. However, menstrual cycle
length was significantly prolonged in nonvegetarian group
when compared with vegetarian and eggetarians groups.

Effect of Different Dietary Habit on Duration of Menses
The data are summarized in Figure 3 as mean + SD. The duration
of menses was similar between vegetarian and eggetarian groups.
However, the duration of menses was significantly prolonged
in nonvegetarian groups when compared with vegetarian and
eggetarian groups.

Effect of Different Dietary Educational Performance

The data are summarized in Table 3. The educational perfor-
mance at the end of the year among vegetarian and eggetarian
groups showed no significant variation. However, nonvegetar-
ian group showed better educational performance, when
compared with eggetarian and vegetarian groups.
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Menstural cycle length(days)

Vegetarian Eggetarian Non-vegetarian
Effect of different dietary habit on menstrual cycle length,
*significance at p < 0.05, where (a) compared with vegetarians, (b)

compared with eggetarians.
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Duration of menses(days)

Vegetarian Eggetarian Non-vegetarian

Effect of different dietary habit on duration of menses,
*significance at p < 0.05, where (a) compared with vegetarians, (b)
compared with eggetarians.

I Discussion

The food habits effects affects the nutritional status. Nutrition
has continuously been a main significant aspect in the pubertal
growth period. Nutritional status also affects the academic
performance of individuals. Previous studies had made an effort
to find the relationship of dietary habit and age at menarche.'?
Menarche age was related to the amount of protein, and
particularly the meat, consumed."3! We observed that, in food
habits of vegetarians and eggetarians, there is no significant
change in menarche, while in food habits of nonvegetarians,
early menarche was reported. Shastree et al.l'*! showed that
nonvegetarian girls would menstruate about 6 months earlier
than vegetarian girls. Bagga and Kulkarni®®' also found similar
outcome among Maharashtrian (Indian) girls. We also found
prolonged menstrual cycle and menses in nonvegetarian group,
which may be because of the involvement of more number of
overweight and obese people. Nonvegetarian girls also showed
significant increase in BMI when compare with eggetarian and
vegetarian girls; this suggest that nonvegetarians are more
prone to overweight and obese. The girls who will have more
maximum mean body weight are more prone to achieve
menarche earlier.!

Particular dietary nutrients that pose direct effects or
indirect effects, for example, by modulating circulating sex
steroid status, can affect menstrual regularity."®! Nonvegetar-
ian subjects are more prone to menstrual irregularity when
compare with the vegetarian subjects.””! The food habits affects

Table 3: Educational performance at the end of year in differen

dietary habit

Percentage of Vegetarian Eggetarian Nonvegetarian
academic marks (n = 45) (n = 25) (n = 30)
1-45 (poor) 10 9 3
46-64 (average) 21 7 5
65-84 (good) 9 5 12
85-100 (excellent) 5 4 10
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the food intake, and the food intake affects the nutritional
status. Nutritional status affects the academic performance. This
study observed that nonvegetarian subjects showed better
academic performance than vegetarian and eggetarian groups.

Limitation

This study, relationship between dietary habit and menarche,
was conducted only on smaller number of subjects; further
research is needed to explore more about menarche and dietary
habits in large number of population to get substantiation
result.

CONCLUSION|

This study has determined the relationship between different
dietary habits with age at menarche, menstrual cycle, and
duration of menses along with academic performance among
young female medical students. Our observation conclude that
nonvegetarian subjects were more prone to overweight and
obese, early menarche, and prolonged menstrual cycle and
duration of menses but better in academic performance than
eggetarian and vegetarian groups. This change of normal
menstrual pattern of young women may affect their well-being.
Health education is needed about menstrual pattern.
We recommend proper advice on diet and exercise, which will
improve health, sense of well-being, and overall quality of life of
the students.

Acknowledgment

We would like to thank our medical students who took their
time to give us all the relevant information for the study.
We also thank the Ethical Committee for their kind approval, which
leads to the success of this study. We gratefully acknowledge the
People’s University for their financial support.

REFERENCES|

1. Cameron N, Nadgdae I. Menarcheal age in two generations of South
African Indians. Ann Hum Biol. 1996;23:113-9.

2. Blondell RD, Foster MB, Dave KC. Disorders of puberty. Am Fam
Physician. 1999;60:209-18.

National Journal of Physiology, Pharmacy and Pharmacology

Choudary et al.

3. Chowdhury S, Shahabuddin AK, Seal AJ. Nutritional status and age
at menarche in a rural area of Bangladesh. Ann Hum Biol.
2000;27:249-56.

4. McPherson CP, Sellers TA, Potter ]JD, Bostick RM, Folsom AR.
Reproductive factors and risk of endometrial cancer. The Iowa
Women’s Health Study. Am ] Epidemiol. 1996;143:1195-202.

5. Castilho SD, Pinheiro CD, Bento CA, Barros-Filho Ade A, Cocetti M.
Secular trends in age at menarche in relation to body mass index.
Arq Bras Endocrinol Metabol. 2012;56:195-200.

6. Wang Y. Is obesity associated with early sexual maturation?
A comparison of the association in American boys versus girls.
Pediatrics. 2002;110:903-10.

7. Wang Y, Monteiro C, Popkin BM. Trends of obesity and under-
weight in older children and adolescents in the United States,
Brazil, China, and Russia. Am J Clin Nutr. 2002;75:971-7.

8. Flores LS, Gaya AR, Petersen RD, Gaya A. Trends of underweight,
overweight, and obesity in Brazilian children and adolescents.
] Pediatr (Rio J). 2013;89:456-61.

9. Barbosa FS, Sichieri R, Junger WL. Assessing usual dietary intake in
complex sample design surveys: the Brazilian Dietary Survey. Rev
Saude Publica. 2013;47:176-88.

10. Deshpande H, Burute BS, Dahiya P. Relationship of body mass
index and body fat percentage with menstrual cycle pattern in
adolescents. Int ] Pharm Biomed Sci. 2013;4(4):114-7.

11. WHO. Obesity: Preventing and Managing the Global Epidemic.
Report on a WHO Consultation on Obesity; Geneva; June3-5, 1997.
WHO/NUT/NCD/98.1. Technical Report Series Number 894.
Geneva: World Health Organization, 2000.

12. Malina RN. Exercise as an influence upon growth. Clin Paediatr.
1979;8:16-26.

13. Karlj-Cercek L. The influence of food body build and social origin
on the age at menarche. Hum Biol. 1956;28:393-406.

14. Shastree US, Malhotra KC, Kanhere GM. Trend of menarche in
seven Maharashtrian endogamous groups. Hum Popul Gen India.
1974;1:240-50.

15. Bagga A, Kulkarni S. Age at menarche and secular trend in
Maharashtrian (Indian) girls. Acta Biol Szegediensis. 2000;44(1-4):53-7.

16. Pedersen AB, Bartholomew M]J, Dolence LA, Aljadir LP, Netteburg KL,
Lloyd T. Menstrual differences due to vegetarian and nonvegetarian
diet. Am Soc Clin Nutr. 1991;35(2):341-74.

17. Priyanka P, Syeda A. Physical and academic performance of vegetarian
and nonvegetarian school girls. Adv Stud Biol. 2015;7(2):79-88.

How to cite this article: Choudhary AK, Jiwane R, Alam T, Kishanrao
SS. Dietary habits and menarche among young female medical students
Natl ] Physiol Pharm Pharmacol 2015;5:372-375.

Source of Support: Nil, Conflict of Interest: None declared.

2015 | Vol 5 | Issue 5 [ 375



	title_link
	Introduction
	Materials and Methods
	Statistical Analysis

	Results
	Effect of Different Dietary Habit on Overall BMI
	Effect of Different Dietary Habit on Classification of BMI
	Effect of Different Dietary Habit on Age at Menarche
	Effect of Different Dietary Habit on Menstrual Cycle Length

	Table t01 Table�1Body mass index (BMI) in different dietary habit
	Table t02 Table�2Classification of body mass index (BMI) in different dietary habit, as recommended by WHO
	Effect of Different Dietary Habit on Duration of Menses
	Effect of Different Dietary Educational Performance

	Discussion
	Figure�1Effect of different dietary habit on age at menarche, astsignificance at p le 0.05, where (a) compared with vegetarians, (b) compared with eggetarians
	Figure�2Effect of different dietary habit on menstrual cycle length, astsignificance at p le 0.05, where (a) compared with vegetarians, (b) compared with eggetarians
	Figure�3Effect of different dietary habit on duration of menses, astsignificance at p le 0.05, where (a) compared with vegetarians, (b) compared with eggetarians
	Table t03 Table�3Educational performance at the end of year in different dietary habit
	Limitation

	Conclusion
	ACKNOWLEDGMENTS

	REFERENCES
	References


