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ABSTRACT 

BACKGROUND 

The onset of menstruation or menarche is a hallmark of female pubertal development. Menstrual disorders are common among 

adolescent girls and are a significant source of morbidity in this population. Several environmental factors, status of nutrition in 

childhood, malnutrition ranging from undernutrition (underweight) to overnutrition (overweight/obesity) affect the regulation of 

menstrual cycles in females. Purpose of this study was to determine the menstrual cycle characteristics of adolescent girls and 

its relation to Body Mass Index (BMI). 
 

MATERIALS AND METHODS 

Hospital based observational study was carried out on 200 Adolescents with menstrual cycle disorders attending a tertiary care 

hospital. All these girls were interviewed for detailed history including age at menarche, menstrual cycle characteristics like 

length, flow duration, regularity, pain during menstruation, a thorough general-physical and systemic examination were carried 

out after obtaining written informed consent. Height, weight and BMI were calculated. Statistical analysis was done using SPSS 

(version 17) software. Relationship between BMI and other parameters were tested by Chi-square test for association. A P value 

of 0.05 or less was considered as statistically significant. 
 

RESULTS 

In the present study, 45.5% girls had normal BMI, 30% were underweight and 24.5% were overweight. Most (60.5%) of the 

girls attained menarche by 12 years of age. Mean age at menarche was 12.3 years ± 1.01. Dysmenorrhoea (38%) was the 

most common menstrual complaint followed by increased cycle length (16.5%) and excessive bleeding (15%). Significant 

correlation was observed between BMI with menstrual cycle length (p<0.001), oligomenorrhoea (p<0.001), secondary 

amenorrhoea (p<0.001), BMI with menstrual flow duration (p=0.014), perception of flow (p=0.001) and dysmenorrhoea 

(p<0.001). However, we found no correlation between BMI and premenstrual syndrome (p=0.15) and BMI with menstrual cycle 

regularity (p=0.23). 
 

CONCLUSION 

Present study was an overview of adolescent menstrual problems and their relation to BMI. The study showed that almost half 

of the adolescents had abnormal BMI i.e., both under-weight and overweight. Menstrual problems are common in adolescent 

girls because of premature HPO Axis physiologically. But changing lifestyle has increased incidence of bulimia nervosa, anorexia 

nervosa, obesity and sedentary life style. All these factors have an influence on developing adolescent girl. This is a vicious cycle 

of over-eating/malnutrition adding to abnormal BMI which has an effect on physical activity of these girls which leads to 

menstrual problems. 
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BACKGROUND 

Adolescence is derived from Latin word adolescere = “to 

grow” is the unique period of life between childhood and 

adulthood. Adolescent girl is subjected to profound 

biological, morphological, psychological changes commence 

with the growth spurt followed by secondary sexual 

characteristics whose changes transfer the care free child to 

the reproductive adult becoming fully mature and eventual 

fertility. WHO defines adolescence in the age group between 

10 and 19 years. Early adolescence comprises 10 to 14 years 

age group and late adolescence includes the age group of 

15-19 years. 

Girls at late adolescence are at greater risk as compared 

to boys regarding health mainly menstrual disorders. The 

age at menarche is determined by general health, genetic, 

socio-economic and nutritional factors. The mean age of 

menarche is typically between 12 and 13 years.1,2 The initial 

cycles after menarche are often irregular with a particularly 

greater interval between first and second cycle. The early 
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menstrual cycles are set to be anovulatory, with frequency 

of ovulation being related to time since menarche and age 

at menarche. By third year after menarche, 60% to 80% of 

menstrual cycles are 21 to 34 days long, as is typical of 

adults.3 Abnormal body weight in the form of underweight, 

overweight including Obesity in adolescent girls leads to 

increase risk of menstrual problems.4 Currently BMI of 

adolescent age group is in increasing trend around the 

world. As per WHO, the BMI of 12 to 17 years old girls has 

increased from 5.7% on 2009 to 11.1% on 20115 which may 

adversely affect female reproductive health. It has been 

observed that both underweight and overweight girls have 

increased risk of menstrual problem.4 With increasing body 

mass index (BMI), there was a significant increase in 

prevalence of oligomenorrhoea whereas polymenorrhoea 

was more prevalent in the girls with low BMI.6 

The present study is being undertaken on menstrual 

disorders in relation to BMI among adolescent girls and to 

assess the burden of disease among them. 

 

MATERIALS AND METHODS 

The present study was conducted in the department of 

Obstetrics and Gynaecology, Gauhati Medical College and 

Hospital, Guwahati. In this study, 200 cases of adolescent 

girls with menstrual disorders having normal and abnormal 

BMI were studied between 1st June 2017 to 31st May 2018 

after obtaining clearance from Institutional Ethical 

Committee of Gauhati Medical College and Hospital. 

History taking, and examination of adolescent was 

carried out in comfortable and confidential environment. 

During relevant history taking of adolescent girl, presence of 

appropriate adult witness, support person or chaperone was 

made sure while examining the patient. Child / young 

women dignity and privacy were maintained throughout the 

examination. Reason for patient examination and immediate 

feedback on findings were given. With a valid expressed 

/informed consent (in case of a minor consent was obtained 

from guardian) height, weight, waist and hip circumference 

measurements of each adolescent girl were noted and vital 

signs were recorded. Patient was asked to lie down after the 

bladder being emptied. Systemic examination, breast and 

thyroid examination were done. Internal examination was 

not done in any of the patient instead a per rectal 

examination was done. Investigations were indicated in 

pathological conditions. Patients were followed up with 

investigation reports, drug therapy and proper counselling 

regarding diet, exercise, lifestyle and behavioural 

modifications. However, the girls who were diagnosed with 

menorrhagia were treated with oral hormonal medications, 

haematinics or blood transfusions according to haemogram 

reports. Some are advised admission for acute events of 

menorrhagia and treated accordingly. 

 

Inclusion Criteria 

 12-19 years adolescent girls with menstrual cycle 

disorders. 

 Unmarried 

 nulliparous 

Exclusion Criteria 

 Married girls 

 Chronic diseases 

 Medications including OCPs 

 H/O smoking & alcohol consumption 

 Primary amenorrhoea 

 Failure to follow up / drop outs 

 Pregnancy 

 

Statistical Methods 

Results were presented as Mean and Standard deviation for 

continuous data and number and percentages for categorical 

data. Relationship between BMI and other parameters were 

tested by Chi-square test for association. A P value of 0.05 

or less was considered for statistical significance. SPSS 

(version 17) software was used for analysis. 

 

RESULTS 

Adolescent menstrual problems are common and a 

significant source of morbidity in this population. The 

objective of this study was to assess the relationship 

between the BMI and menstrual cycle disorders. In our 

study, most of the adolescents were 18 years of age, 26% 

girls belong to early adolescent age group of 12-14 years 

whereas 74% girls belong to late adolescent group aged 

between 15 and 19 years. 

 

Age (Yrs.) No. of Girls % 

12 20 10.0 

13 15 7.5 

14 17 8.5 

15 14 7.0 

16 19 9.5 

17 35 17.5 

18 42 21.0 

19 38 19.0 

Total 200 100.0 

Table 1. Age Distribution of Adolescents Studied 

 

Age at menarche ranged from 10 to 15 years. Majority 

of girls attained menarche at 12 years of age (42.5%). Mean 

age at menarche in the study was 12.3±1.01. 

 

Age at Menarche No. of Girls % 

10 Yrs. 3 1.5 

11 Yrs. 35 17.5 

12 Yrs. 85 42.5 

13 Yrs. 52 26.0 

14 Yrs. 21 10.5 

15 Yrs. 4 2.0 

Total 200 100 

Table 2. Age at Menarche Among Adolescents 

with Menstrual Disorders 

 

Dysmenorrhoea (38%) was the most common 

complaints among adolescents followed by increased 

menstrual cycle length (16.5%) and excessive menstrual 
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bleeding (15%) and only 0.5% girls presented with 

decreased menstrual cycle length and menstrual cycle flow 

each. 

 

 
Figure 1. Bar Diagram Showing Menstrual Cycle 

Complaints Among Adolescent Girls 

 

Majority of girls (45.5%) had a normal BMI of 18.5-

24.99 kg/m² whereas 30% girls were underweight and 

24.5% were overweight. 

 

BMI (kg/m²) Categories No. of Girls % 

< 18.49 Underweight 60 30.0 

18.5-24.99 Normal 91 45.5 

≥ 25.00 Overweight 49 24.5 

Total 200 100.0 

Table 3. Categories According to BMI 

 

In this study, 64% girls had regular menstrual cycles 

whereas 36% had irregular cycles. Menstrual cycle length of 

21-34 days was prevalent in 48% of girls and 24% girls had 

a cycle length of >45 days. Hypomenorrhoea was prevalent 

in 3.5% girls and hypermenorrhoea in 25.5% girls, 71% girls 

had a normal menstrual blood flow days of 3-7. Light 

menstrual flow was prevalent in 3.5%, moderate amount of 

flow in 75% and 21.5% girls had heavy flow. Acne, hirsutism 

and pallor were prevalent in 14%, 15% and 20%, 

respectively. Girls with acne and hirsutism mostly presented 

with oligomenorrhoea and secondary amenorrhoea with 

increased cycle length. Significant correlation observed 

between BMI and menstrual cycle length where increased 

cycle length duration was prevalent in higher BMI. 

Oligomenorrhoea and secondary amenorrhoea was more 

prevalent in overweight adolescents compared to girls with 

normal BMI and underweight girls. Polymenorrhoea was 

more prevalent in underweight girls and none of the girls 

had polymenorrhoea in overweight group. BMI had a 

significant correlation with menstrual flow duration and 

perception of flow. Hypomenorrhoea was more prevalent in 

underweight girls whereas, menorrhagia was more common 

among underweight and girls with normal BMI compared to 

overweight girls. BMI had a strong correlation with 

dysmenorrhoea. Underweight and normal BMI girls showed 

more prevalence than overweight girls. However, no 

correlation was found between BMI and PMS and also BMI 

with regularity of cycles. 

 

Sl. 

No. 
Variables Frequency 

Percentage 

(%) 

1. 

Regularity 

Regular 

Irregular 

 

128 

72 

 

64 

36 

2. 

Cycle Length 

(days) 

<21 

21-34 

35-45 

>45 

IR 

 

 

2 

96 

32 

49 

21 

 

 

1 

48 

16 

24.5 

10.5 

3. 

Flow 

Duration 

(days) 

<3 

3-7 

>7 

 

 

 

7 

142 

51 

 

 

 

3.5 

71 

25.5 

4. 

Perception of 

Flow 

Light 

Moderate 

Heavy 

 

 

7 

150 

43 

 

 

3.5 

75 

21.5 

Table 4. No. of Adolescents with  

Menstrual Characteristics 

 

DISCUSSION 

The menstrual cycle is the natural phenomena that occurs in 

the female reproductive system from menarche to 

menopause and is essential for human reproduction. 

Adolescent girls in the age group of 13 to 19 years suffer 

from menstrual disorders ranging from scanty or excessive 

menstrual blood loss, duration of bleed, length and 

regularity of menstrual cycle. 

In the present study, out of 200 adolescents, 74% of 

girls belong to late adolescent age group. The mean age at 

menarche among 200 adolescents was 12.3 years, 85 girls 

attained menarche at 12 years of age. Most of the girls 

presented with dysmenorrhoea as their chief complaint 

followed by increased cycle length, excessive bleeding and 

irregular menstrual cycles. 

Among the girls studied, 45.5% girls had normal BMI, 

30% girls were underweight, and 24.5% girls were 

overweight. It was observed that in our study, BMI had a 

significant relationship with menstrual cycle length, 

oligomenorrhoea, secondary amenorrhoea, dysmenorrhoea 

and menstrual flow. Both overweight and underweight 

adolescents had increased prevalence of irregular menstrual 

cycles and increased menstrual cycle length. 
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Variables 

BMI of Respondents (%) 

p value < 18.49  

(underweight) 

18.5-24.99 

(normal weight) 

≥ 25 

(over weight) 

Regularity 

Regular 

irregular 

 

58.3 

41.7 

 

70.3 

29.7 

 

59.2 

40.8 

0.23 

Cycle Length (days) 

<21 

21-34 

35-45 

>45 

IR 

 

1.7 

45 

13.3 

23.3 

16.7 

 

1.1 

67 

14.3 

11 

6.6 

 

- 

16.3 

22.4 

51 

10.2 

<0.001 

Oligomenorrhoea 

with 

without 

 

36.7 

63.3 

 

25.3 

74.7 

 

73.5 

26.5 

<0.001 

Secondary Amenorrhoea 

With 

without 

 

1.7 

98.3 

 

- 

100 

 

38.8 

61.2 

 

<0.001 

Flow Duration (Days) 

<3 

3-7 

>7 

 

8.3 

63.3 

28.4 

 

1.1 

68.1 

30.8 

 

2 

85.7 

12.2 

 

 

0.014 

Perception of Flow 

Light 

Moderate 

Heavy 

 

6.7 

56.7 

36.6 

 

1.1 

80.2 

18.7 

 

4.1 

87.7 

8.2 

 

 

0.001 

Dysmenorrhoea 

With 

Without 

 

51.7 

48.3 

 

68.1 

31.9 

 

26.5 

73.5 

 

<0.001 

PMS 

With 

without 

 

16.7 

83.3 

 

30.8 

69.2 

 

12.2 

75.5 

 

0.15 

Table 5. Relationship between BMI and Menstrual Cycle Characteristics 

 

Relationship between dysmenorrhoea and BMI was 

found to be highly significant (p = <0.001) with increased 

prevalence of dysmenorrhoea in underweight girls (51.7%) 

as compared to overweight girls (26.5%). Our results were 

supported by the study of Hirata et al. who found the 

frequency of dysmenorrhoea to be greatest in the 

underweight group.7 Similarly, Madhubala Chauhan and 

Jyoti kala did a cross-sectional study on 400 school going 

girls in the age group 12-18 years and found highly 

significant relation between dysmenorrhoea and BMI with 

increased prevalence of dysmenorrhoea in the low BMI 

group.8 But in the study done by Harlow et al being 

overweight was important factor for dysmenorrhoea.9 

Montero et al found that attempting to lose weight were 

significantly associated with dysmenorrhoea, but their 

findings were independent of BMI).10 Primary physiological 

dysmenorrhoea which is prostaglandin-mediated 

physiological menstrual cramping typical of ovulatory cycles 

is usually not present at menarche;  it accompanies the 

establishment of ovulatory cycles. 

In this study, irregular cycles and increased menstrual 

cycle length were more prevalent in underweight and 

overweight adolescents, which is similar to the study done 

by S. Priyanka, and Panicker S.11 With increasing BMI, there 

was a significant increase in the prevalence of 

oligomenorrhoea and secondary amenorrhoea and 

prevalence of polymenorrhoea was more in underweight 

girls (1.7%) and progressively decreased as BMI increased, 

while none of the obese girls presented with 

polymenorrhoea and these observations showed statistically 

high significance between BMI and oligomenorrhoea and 

secondary amenorrhoea. These findings were similar to 

results of the study done by Agarwal et al.6 and Shinde GR, 

Laddad M.12 Subjective abnormal hair growth and acne was 

more prevalent in adolescents with oligomenorrhoea and 

secondary amenorrhoea as explained by the association of 

acne, hirsutism and overweight with hyperandrogenism. 

This is supported by the study done by Chung et al.13 on 577 

adolescents aged 14 to 19 years found that cycle length at 

first consultation, previous diagnosis of PCOS and current 

body mass index of ≥23 kg/m² at follow up are risk factors 

for persistently long menstrual cycle length. Peripheral 

aromatization of androgens to steroids increased by the 

increase in adipose tissue which leads to changes in globulin 

hormone levels binding to sex hormones that can result in 

impaired regulation of menstrual cycle. Obesity is an 

independent risk factor for several hormonal abnormalities 

such as increased concentrations of testosterone, reduced 
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concentrations of Sex Hormone Binding Globulin (SHBG) 

which influence the menstrual cycle. 

Hypomenorrhoea with a flow duration of less than 3 

days was prevalent in 3.5% of adolescents, we found it to 

be more in underweight and obese girls whereas 

menorrhagia with menstrual cycle flow of more than 7 days 

were more in underweight girls (28.4%) compared to 

overweight adolescents (12.2%). However, no significant 

difference was found in girls with normal menstruating days 

of 3-7 among different BMI groups. 

Perception of menstrual flow was assessed by noting 

down the no. of pads changed during menstrual flow days 

including day and night. Light menstrual flow was more 

prevalent in underweight girls (6.7%) and overweight 

(4.1%) adolescents whereas heavy flow was more in 

underweight girls (36.6%) compared to normal (18.7%) and 

overweight girls (8.2%). We observed significant relation 

between BMI with duration of menstrual flow and perception 

of flow. This was similar to the study by Binu Thapa and 

Tripti Shrestha,14 where there was statistical association 

existed between nutritional status of adolescent girls 

according to BMI and hypomenorrhea. It has been 

documented that environmental factors, status of nutrition 

in childhood, malnutrition ranging from undernutrition 

(underweight) to overnutrition (overweight or obesity) affect 

the regulation of menstrual cycle in females. 

No association was found between BMI and pre-

menstrual syndrome in this study where 25% girls had PMS. 

Among them, 16.7% underweight girls and 12.2% 

overweight girls presented with PMS as compared to 30.8% 

girls with normal BMI. This contradicts the study done by 

Lee L.K and Chen15 on 2,411 girls ages between 12 to 19 

where PMS was significantly more common among 

overweight females than those who were underweight, and 

this had a statistically significant relation between BMI and 

PMS (p= 0.017). Study done by Shinde GR, Laddad M12 

shows increased prevalence of PMS in underweight girls 

compared to overweight and girls with normal BMI. The 

aetiology of PMS is unknown, and it is relatively uncommon 

disorder during adolescence. Adolescents commonly 

complain of PMS when they are actually experiencing 

dysmenorrhoea or psychosocial problems. It is important in 

this respect to investigate any underlying psychosocial 

disorder that may co-exist with PMS. Henceforth, adolescent 

girls are given counselling and managed appropriately.16 

As for limitations of the study, we could not validate the 

self-reported information about the menstrual cycles which 

can be influenced by subjective bias related to the memory 

and recall of all the events that have happened earlier. And 

also, short duration of follow up after few months in the 

study period of one year did not influence the 

anthropometric variables such as height and weight. 

We recommend that further longitudinal studies may be 

undertaken with multicentric, longer duration of study period 

and larger sample size of similar age group using a relatively 

validated questionnaire for the assessment of other factors 

such as intake of junk foods, physical activity, stress other 

anthropometric indicators such as waist/height ratios and 

clinical manifestations of menstrual disorders. The 

incorporation of hormonal assay in such study protocol will 

definitely be of great help in understanding the various 

menstrual abnormalities experienced by adolescents. 

 

CONCLUSION 

Present study was an overview of adolescent menstrual 

problems and its relation to BMI. The study showed that 

almost half of the adolescents had abnormal BMI i.e., both 

under-weight and overweight. Menstrual problems are 

common in adolescent girls because of premature HPO Axis 

physiologically. But changing lifestyle has increased 

incidences of bulimia nervosa, anorexia nervosa, obesity and 

sedentary life style. All these factors have an influence on 

developing adolescent girl. This is a vicious cycle of over-

eating/malnutrition adding do abnormal BMI which has an 

effect on physical activity among these girls which leads to 

menstrual problems. 
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