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Introduction

Adolescence is the period of  transition between puberty and 
adulthood. Menarche is one of  the markers of  puberty and 
therefore can be considered as an important event in the life 
of  adolescent girls. Studies suggested that menarche tends to 
appear earlier in life as the sanitary, nutritional, and economic 
conditions of  a society improve.[1,2] For most females, it occurs 
between the age of  10 and 16  years; however, it shows a 
remarkable range of  variation.[3] The normal range for ovulatory 
cycles is between 21 and 35 days. While most periods last from 
3 to 5 days, duration of  menstrual flow normally ranges from 
2 to 7 days. For the first few years after menarche, irregular and 
longer cycles are common.[1‑5]

Menstrual disorders are a common presentation by late 
adolescence; 75% of  girls experience some problems associated 
with menstruation including delayed, irregular, painful, and 
heavy menstrual bleeding, which are the leading reasons for the 
physician office visits by adolescents.[6] Menstrual patterns are 
also influenced by a number of  host and environmental factors.[7] 
However, few studies in India have described the lifestyle factors 
associated with various menstrual cycle patterns. We therefore 
surveyed the current changes in the age of  menarche in India 
adolescents. We also evaluated general menstruation patterns, 
the incidence of  common menstrual disorders. Historically, the 
age at menarche has gradually decreased by about 4 months in 
every 10‑year interval.[8] Some of  these menstrual characteristics, 
such as irregularity in the menstrual cycle, premenstrual pain 
and discomfort, pain and discomfort at the time of  menstrual 
discharge, and a heavy menstrual discharge, may affect the general 
and/or reproductive health of  a woman.[9,10]
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Materials and Methods

A cross‑sectional study was carried out on 536 female students 
recruited from the educational institutions in the urban areas of  
a major city in South India. The selected women were explained 
about the protocol and the purpose of  the study and were requested 
to complete the questionnaires to elicit information relating to 
demographic features, menarche age, and menstrual characteristics.

The demographic information included family details relating 
to family size, type, parent’s education, occupation, house type, 
and possession of  costly goods such as vehicles, computer, TV, 
DVD, refrigerator, and phones, and this information was used 
to derive their socioeconomic status (SES). The chronological 
age and age at menarche were also elicited.

The research protocol was approved by the Ethical Committee, 
University of  Mysore.

Statistical analysis
The data were analyzed using SPSS for Windows version 16 (SPSS 
Inc., Chicago, IL). Descriptive statistics were used to determine 
mean and percentages wherever applicable. The categorical data 
were analyzed using Chi‑square or Fisher’s exact test.

Results

Subjective information is presented in Table 1; the participants’ 
age ranged from 10 to 19 years, with a mean of  15.6 ± 1.6 years.

Majority of  the participants  (80.2%) belonged to the families 
practicing Hinduism, and 86.5% of  girls were from nuclear 
family. The girls belonged to low  (43%), middle  (48.2%), 
and high (8.8%) SES. Family size of  the participants varied 
between <4 and >8 members; large families were less prevalent.

The menstrual pattern of  the selected female students is 
presented in Table 2. It can be seen that mean age of  menarche 
was 13 ± 1.1 years, exhibiting wide variations, i.e., 10–17 years 
among the participants. Cycle duration of  21–35  days was 
reported by 73.1% (n = 358); more than half  of  them reported 
5–6 days’ duration of  menstrual blood flow. Hence, 12% of  the 
participants had >7 days of  flow. Although this condition is 
found in a such a small part of  the population, it is of  concern 
as it is associated to higher blood loss, increasing the risk of  
anemia. Scarce-to-moderate blood loss during menstruation was 
reported by 69.9% (n = 369) of  the population. abundant blood 
loss was experienced by 30.1% of  the population. The overall 
prevalence of  dysmenorrhea was 66.8%, and among them, 21.9% 
experienced severe pain. Regular cycles were reported by 77.9% 
of  the participants; therefore, it is evident that irregularity of  
menstruation is frequent among adolescents.

As Table 3 shows, short cycle length is more frequent among early 
adolescent participants. The prevalence of  normal cycle length 
(28–35 days) is significantly higher in the late adolescence period.

Table 1: Sociodemographic characteristics of the selected 
adolescents

Sociodemographic variables n (%)
Age (years)

10‑15 227 (42.4)
16‑19 309 (57.6)

Mean age 15.6±1.6
Religion

Hindu 429 (80.2)
Muslim 86 (16.1)
Christian 8 (1.5)
Other 12 (2.2)

SES
Low 231 (43)
Middle 259 (48.2)
High 47 (8.8)

Family size
≤4 287 (53.4)
5‑8 243 (45.3)
>8 7 (1.3)

Type of  family
Joint 10 (1.9)
Nuclear 462 (86.5)
Extended 62 (11.6)

SES: Socioeconomic status

About 15.1% of  the participants in the early adolescence period 
experienced long blood flow duration, while it was only 9.8% for 
the late adolescent participants. Statistically, we found a significant 
difference between duration of  blood flow and adolescence period. 

Table 2: Menstrual characteristics of young adolescent 
girls in Mysore, India

Variables n (%)
Menarche age

Early menarche (10‑12) 28 (5.5)
Medium menarche (13‑14) 446 (87.5)
Delayed menarche (15‑17) 36 (7.1)

Mean age of  menarche (years) 13±1.1
Cycle length (days)

<21 79 (16.1)
21‑27 173 (35.3)
28‑35 185 (37.8)
>35 53 (10.8)

Duration of  flow (days)
≤4 196 (36.6)
5‑6 275 (51.4)
≥7 64 (12)

Menstrual blood loss
Scarce 223 (42.2)
Moderate 146 (27.7)
Abundant 159 (30.1)
Dysmenorrhea 356 (66.8)

Severity of  dysmenorrhea
Mild 104 (29.2)
Moderate 174 (48.9)
Severe 78 (21.9)

Regular periods 413 (77.9)
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It is evident from our results that 28%–31.4% of  the participants 
in the two age categories, i.e., 10–15 and 16–19 years, respectively, 
experienced excessive bleeding (scores >80) as per the pictorial 
chart and 69.5%–67.4% were found to have dysmenorrhea. There 
was no significant difference among two groups according to the 
severity of  menstrual pain. Menstrual irregularity however was 
of  less frequent occurrence; 24.3% of  participants in the early 
adolescent group  (10–15  years of  age) experienced frequent 
irregular menstruation than those in the late adolescence group.

The frequently occurring symptoms of  menstruation are 
presented in Table  4. The most common symptoms among 
girls during the menstrual periods were tiredness and back pain.

Discussion

Adolescents comprise nearly one‑fifth (22%) of  the India’s total 
population. The country also has the world’s largest adolescent 
girl population (20%).[11]

Menstruation and menstrual health issues which is one of  the 
major areas of  concern in reproductive health affects a large 
number of  women throughout their reproductive life from 
adolescence.

The present study was conducted to explore the menstrual 
characteristics among the unmarried adolescents across different 
age groups (early and late adolescence) and to find out association 
with menstrual pattern.

In the present study, the mean age of  menarche was 13 ± 1.1 years, 
which is essentially similar to many other studies.[12,13]

Menarche age is the most widely used indicator of  sexual 
maturation and influenced by many factors such as genetic and 
environmental conditions, family size, body mass index, SES, 
and level of  education.[4,14]

Female anthropometry that reveals body composition has strong 
influence on their reproductive characteristics marked by the 
menarcheal age.[15]

An early menarcheal age is associated with increased risk for breast 
cancer, obesity, endometrial cancer, and uterine leiomyomata.[16‑19] 
Furthermore, several studies have reported that age at menarche 
may relate to subsequent reproductive performance, such as age 
at first intercourse, age at first pregnancy, and risk of  subsequent 
miscarriage.[20]

The prevalence of  dysmenorrhea in our study was almost the 
same as other reports from India.[21,22]

Dysmenorrhea is the most common  (66.8%) gynecological 
problem associated with adolescent females. Several other studies 
reported its prevalence range from 25% to 90% among women 
and adolescents girls.[23]

We found higher percentage of  experiencing dysmenorrhea among 
participants in the early adolescence period (69.5% vs. 64.7%); 
however, statistically difference was not significant.

Majority of  the participants experienced dysmenorrhea during 
menstruation although more than three‑fourth of  them 
had mild‑to‑moderate pain. However, about 30% of  them 
complained of  severe pain. Comparing with other reports from 

Table 4: Frequency of the menstrual symptoms among 
adolescent subjects

Menstrual symptoms n (%)
Tiredness 269 (50.1)
Back pain 148 (27.6)
Anger/short tempered/irritable 72 (13.4)
Mood swings 43 (8)
General aches and pains 56 (10.4)
Acne 56 (10.4)
Headaches 76 (14.2)
Insomnia 24 (4.5)
Vomiting 27 (5.0)
Cramps 17 (3.2)
Painful/tender breasts 18 (3.4)
Altered appetite 33 (6.1)
Nausea 8 (1.5)
Diarrhea 6 (1.1)
Craving 15 (2.8)

Table 3: Menstrual characteristics of adolescent girls 
according to their age

Variables Age groups χ2

Early 
adolescence

Late 
adolescence

Cycle length (days)
<21 46 (22.7) 33 (11.5) 13.525

P = 0.00421‑27 74 (36.5) 99 (34.6)
28‑35 63 (31) 121 (42.3)
>35 20 (9.8) 33 (11.5)

Duration of  flow (days)
≤4 78 (34.5) 118 (38.3) 3.630 (NS)
5‑6 114 (50.4) 160 (51.9)
≥7 34 (15.1) 30 (9.8)

Menstrual blood loss
Scarce 91 (41.2) 132 (43.1) 1.879 (NS)
Moderate 68 (30.8) 78 (25.5)
Abundant 62 (28) 96 (31.4)

Dysmenorrhea
Yes 157 (69.5) 198 (64.7) 1.328 (NS)
No 69 (30.5) 108 (35.3)

Severity of  dysmenorrhea
Mild 48 (30.6) 56 (28.3) 0.563 (NS)
Moderate 73 (46.5) 100 (50.5)
Severe 36 (22.9) 42 (21.2)

Regular periods
Yes 168 (75.7) 244 (79.5) 1.082 (NS)
No 54 (24.3) 63 (20.5)

NS: Not significant
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India in higher age group  (adults), our results showed higher 
frequency of  severe menstrual pain and it may be due to effect 
of  age on severity of  pain.[13]

This is controversial as several studies noted that older women 
are more likely to report decreasing severity of  primary 
dysmenorrhea.[24,25] However, another study found that the 
severity of  dysmenorrhea was not associated with age as an 
isolated factor.[26]

Abundant menstrual blood loss was also a common problem 
among the adolescents in this study. The most common cause of  
heavy menstrual bleeding in adolescents is dysfunctional uterine 
bleeding related to anovulation;[27] therefore, it is expected to be 
higher in the adolescence period.

The present study showed that the menstrual cycle and the 
duration of  menstrual blood loss tend to become regular and 
shorter, respectively, with the increase in age, suggesting a gradual 
accomplishment of  ovarian maturity during the time.

When we surveyed general menstruation patterns, we found 
that frequency of  irregular menstruation was higher in early 
adolescence, but contrary to our expectations, no significant 
association was found between age and frequency of  irregular 
menstrual cycles.

Menstrual symptoms are a broad collection of  affective and 
somatic concerns that occur around the time of  menses. Some 
women manage their monthly periods easily with few or no 
concerns, while others experience a number of  physical and 
emotional symptoms that may cause psychological and physical 
discomfort.[28]

The most common symptom present in the adolescent girls during 
the menstrual periods was tiredness (50.1%), and the second most 
prevalent symptom was back pain (27.6%). Our observations were 
similar to that reported by Agarwal and Agarwal.[29]

In the present study, occurrence rate of  certain discomforts 
among adolescents indicates the extent of  sufferings; the 
adolescence females undergo with each cycle of  menstruation. 
The information suggests that treatment approaches should be 
developed as the target group is vulnerable (the target group was 
adolescents who are more vulnerable than adults).

Conclusion

Dysmenorrhea and menstrual irregularity are more prevalent 
among adolescent females. Common menstrual symptoms are 
tiredness, backache, and headache. It appears that occurrence of  
dysmenorrhea is increasing in the population; such sufferings 
would affect the productivity among females. Therefore, it can 
be stated that a comprehensive school education program on 
menarche and menstrual problems may help girls to cope better 
and seek proper medical assistance.

Limitations of the study
The study is conducted in the selected region; therefore, 
generalizing must be done with care. The findings may not be 
representative the menstrual characteristics in whole South India. 
Moreover, the study and the results are related to an urban area, 
so it might not be a good representative for rural areas.
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