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ABSTRACT

A regular menstrual cycle is an important indicator
of a healthy reproductive system. Many factors can
disrupt the menstrual cycle and identifying a single
cause has been very difficult. Previous studies have
reported various factors that are associated with
irregular menstruation and early menopause.
Disturbances in menstrual function have been
associated with many factors, including age,
smoking, body weight, exercise, life event,
perceived stress, physiological conditions and work
environment. Therefore, the combining effects of
these modifiable risk factors have not been fully
recognized. The menstrual cycle is definitely
associated with modifiable risk factors as well as
immutable host factors that may be related to the
following disease conditions. This study was
focused on the modifiable risk factors of individual
and combined effects of their modifiable risk
factors of menstrual cycle irregularity.

Keywords: Menstrual irregularity, amenorrhea,
menarche, hormone irregularity

I. INTRODUCTION

Menarche is one of the signals of attaining
puberty. It mostly occurs between the age of 12 to
16 which is a momentous episode in a female’s life
because it is the period of transition between two
stages of life(i.e.) childhood to adulthood.!
Menstruation is the time when a uterus sheds its
mucosal lining (endometrium), causing menstrual
fluid to flow from the body through the vagina.?
Normal menstrual cycles are characterized by a
cycle length of 28 days (7 days), duration of flow
of 4 days (+2 days). 75% of girls around the world
are experiencing problems related to menstruation.*

Normally between the age of 11 to 14
years, the first menstruation takes place in
adolescents, with the normal cycle length of 21 to
45 days and a period length of 7 days or less with
average blood loss of 20-80ml.> The menstrual
cycle consists of two phases, follicular phase and
luteal phase. The follicular phase (preovulatory&
proliferative phases) starts on the first day of
menstruation and terminates with ovulation. After

completion of the follicular phase, the luteal phase
starts at ovulation and ends with menstruation. In
women, luteal phase length is very consonant
which lasts 10 - 16 days while the follicular phase
is much more variable.®In women, menses may be
different every month and it may not be similar to
other women. Menstrual blood flow can be light,
moderate or heavy and it can also varies in
thelength.’

Many factors (body composition, poor
nutrition,  exercise, pregnancy, reproductive
immaturity, psychological stress, acute and chronic
endocrine alteration) can affect the menstrual cycle
and determining a single factor is complicated.®
Based upon the women’s age, weight, diet, amount
of physical activity, level of stress and genetics,
menstrual cycles vary in their length and amount of
bleeding.® A stable release of hormones by the
hypothalamic—pituitary—gonadal (HPG) axis is
necessary for menstrual cyclicity. Hypothalamic/
pituitary or ovary/uterine failure can cause irregular
menstrual cycles, which are mostly non-ovulatory
and therefore accompanied by reduced production
and secretion of ovarian steroids.'®**?*3 A variety
of physical and mental conditions as well as health
related lifestyles has been reported to have an
influence on menstrual cycle irregularity.*

Menstrual cycle irregularity may be linked
with luteinizing hormone pulsality and amplitude,
resulting from the disturbance of circardian
rhythmicity. **** Hormonal imbalances, exposure
to environmental stress, e.g. changes in energy
balance (excessive physical activity, low energy
intake),exposure to pollutants (present in polluted
air and tobacco smoke) and psychosocial stress can
cause menstrual cycle disturbances.'”*® Some other
risk factors of menstrual cycle irregularity includes
age at menarche, excessive exercise or rapid gain
or loss of body weight.*®

Regular menstrual cycles play an
important role in women's health. Menstrual cycle
irregularity has been discussed to be linked with
serious health outcomes such as breast cancer, type
2 diabetes, cardiovascular disease, osteoporosis and
infertility.”>#" In adolescents, irregular menstrual
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cycle is common which can trigger reproductive
abnormalities and become pathological.?

Obesity, stress and smoking are some of
the factors associated with irregular menstruation
and early menopause that are reported in earlier
studies. But, the combining effects of these
modifiable risk factors have not been fully
recognized. The menstrual cycle is definitely
associated with modifiable risk factors as well as
immutable host factors that may be related to the
following disease condition. This review is focused
on the individual and combined effects of the
modifiable risk factors of menstrual cycle
irregularity.

FACTORS
CYCLE

Generally, there are several causes leading
to menstrual irregularities, which fall into three
main categories: ill-health, effects of medication,
stress and lifestyle factors. These may include age,
smoking, body weight, exercise, life event,
perceived stress, physiological conditions and work
environment.

I. AGE OF MENARCHE

Menarche is one of the signals of attaining
puberty. It mostly occurs between the age of 12 to
16 which is a momentous episode in female’s life
because it is the period of transition between two
stages of life (i.e.) childhood to adulthood.* General
health, genetic, socio-economic and nutritional
factors determines the age of menarche. The mean
age of menarche is typically between 12 and 13
years.*?* The age of menarche varies from 9 to 18
years with the average age of about 12 years and 8
months in United States, whereas in India it is
slightly lower and has been reported to be around
12 years.

The age at menarche shows the
differences in the society’s socioeconomic,
environmental, nutritional and geographical status.
Early age menarche has a direct link with obesity
and breast cancer.”Early menarche has been
associated with a greater risk of several major
chronic diseases (e.g., breast and endometrial
cancers,”®?obesity, ®type 2 diabetes,?
cardiovascular  diseases,®  and all-cause
mortality*"** From the late 19th century, a decrease
in age at menarche has been observed in most of
the developed countries.****This decrease has been
attributed to changes in socioeconomic conditions
and nutritional status during
childhood.*®Menarcheal age has been related to
environmental and lifestyle factors. Earlier studies

AFFECTING MENSTRUAL

indicated the influence of socioeconomic status,
education and place of living on the onset of
puberty in girls.®

1. BMI

The association between BMI and
menstrual blood loss has not been fully
investigated, although the risk of ovulatory
dysfunction is increased in women with high BMI
and may eventually result in heavy menstrual blood
loss.*” Obesity is one among the leading causes of
morbidity and mortality in many diseases and is
becoming a growing public health issue. It also
increases the risk for developing gynecological
diseases including infertility and menstrual
dysfunction.®® The risk of co-morbidities associated
with PCOS, like impaired glucose tolerance and
type 2 diabetes mellitus, hyperlipidemia and
arterial hypertension is increased due to obesity.
PCOS was found in nearly 30% of morbidly obese
women, compared with only 5% of the lean
population.®

The risk of developing long cycles is
fivefold higher in women with BMI of 35
compared with those with a BMI between 22 and
23.%There is a correlation between age of
menarche and body mass index (BMI), with an
earlier menarche associated with a higher BMI.
“Sex hormone-binding globulin (SHBG), free
androgen index (FAI), testosterone, and insulin
levels are influenced by high BMI.**Studies
showed that premature or delayed menarche and
menstrual irregularities are associated with
deviation from the normal BMI*® and also revealed
that girls with normal BMI had regular
menstruation.**Menstrual bleeding pattern for a girl
with low BMI is different from a girl with high
BMI*

A study conducted in  Pakistan
demonstrated that 89.9% of adolescent girls with
normal weight had regular menstruation, while
40% of girls in obese categories showed menstrual
irregularity. 75.51% girls in normal BMI category
had normal menstruation.*® Having a healthy and
balanced nutrition helps women and girls,
particularly adolescent girls, to maintain the normal
BMI and experience a more regular menstruation.*’

I1l. OBESITY

Obesity has been identified as a major risk
factor for a number of medical conditions,
including  cardiovascular  disease, diabetes,
osteoarthritis and malignancies of the colon and
endometrium. High BMI scores at the age of 3 has
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been recognized as a risk factor for the early onset
of puberty.*®Obesity is associated with an increase
and decrease of leptin and adiponectin levels
respectively in the circulation.*

The risk of miscarriage is higher in
overweight and obese women, in case of
spontaneously conceived pregnancies, as well as
those resulting from fertility treatment.*°wWomen
with a bodyweight of 70 kg or more has higher risk
of developing fibroids when compared to those
whom weighing less than 50 kg.>*

The levels of insulin and testosterone, and
a free androgen index are found to be elevated in
women with high WC and BMI, whereas the level
of sex hormone-binding globulin is decreased,
resulting in hormonal changes that cause menstrual
irregularity.®°®

IV. FAMILY HISTORY

An important predictor for the presence of
dysmenorrheal is having a family history of
dysmenorrheal. Women having family history of
dysmenorrheal are 4 times more likely to have
dysmenorrhea compared to those who do not have
family history of dysmenorrhea.>*This suggests that
dysmenorrheal has genetic factor and might also
have a psychological impact. Daughters may react
to menstruation similarly like their mothers and
they may share the same attitude and taboos
towards menses.

Having family history of PMS has an
influence on the presence of PMS. Studies
conducted among teacher training university
students in Iran and university students in Saudi
Arabia shows that the students who had family
history of PMS were 4.19 times more likely to have
PMS compared to students who had no family
history of PMS.*Parents being obese significantly
increases the probability of their child being obese
in adulthood. *°

V. SLEEP

Sleep plays a significant role in one’s
growth, development, maturation and health status
by controlling the hormones related to energy
homeostasis.>”*8In general, women are well known
to have higher prevalence of sleep disturbance than
men and thus pose a greater risk of
insomnia.*Studies indicate changes in hormones
such as leptin, cortisol, growth hormone due to lack
of sleep. These hormonal changes may lead to
stress and obesity.*’Sleep deprivation leads to
hormonal imbalances that result in menstrual
irregularity.

Several hormones such as estrogen,
progesterone, prolactin and growth hormone not
only regulate the reproductive functions but also
affect the circadian rhythm and sleep. Therefore
any disturbances in these hormones results in both
poor sleep and menstrual irregularities.®'Sleep-
wake pattern and menstrual health are both
significant rhythmic physiological activities for
women, which have important impact on woman’s
health. Disruption of sleep has a negative impact on
hormonal regulation.®®

In adults, frequency and shift change of
work increases menstrual irregularities by
disrupting the circadian rhythm. Disrupted sleep
poses negative impacts on the secretion of
luteinizing hormone. Shorter sleep duration
increases the risk of menstrual cycle irregularities
and may alter the menstrual cycle.®®

VI. STRESS

Several studies have found out stress as
one of the key factors of menstrual cycle
irregularities.®*Stress is a feeling of emotional or
physical tension which has a direct or indirect
impact on the menstrual cycle length.®If the body
is so stressed out, it does not release the hormones
needed to reproduce thereby causing menstrual
irregularities.®*Stress  activates the HPA axis
hormonal pathway which associated with increased
cortisol and corticotrophin releasing hormone
levels. These hormones suppress the normal levels
of reproductive hormones, thereby causing
abnormal owvulation, anovulation (absence of
ovulation) or  amenorrhea  (absence  of
menstruation).®’

Stress actually changes the menstrual
pattern thereby causing irregular or missed periods.
These alterations in the menstrual patterns are
caused mostly due to academic stress or work-
related stress or life event stress.®*Stress may
impact the duration and frequency of the menstrual
cycle. Stress occurring after the ovulation can
shorten the luteal phase (which is normally
between 12 and 16 days) and cause -earlier
periods.®®Stress early in the cycle may interrupt the
ovulation leading to an anovulatory cycle (no
ovulation). Increased stress levels might cause
secondary amenorrhea, a condition in which the
menstrual period temporarily stops.

Apart from physiological variation, many
other factors cause menstrual disorders which
includes perceived stress in the college/university
setting as a form of academic stress. Multiple
pressure such as academic demands, financial,
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time, health related and self-imposed type of
stressor are involved in academic stress. Students
report academic stress particularly in taking and
studying for exams and with respect to grade
competition in a minimal amount of time.*

In a study conducted in Nigerian students,
amenorrhea, PMS and oligomenorrhea were
specifically marked during the exam than before
the exam.”Menstrual problems not only bring the
financial stress but also one of the most common
causes of absenteeism and poor academic
performance among young females.”

VIIL.LPHYSICAL ACTIVITIES

When a young female undertakes
excessive physical effort like sports training, the
menstrual cycle gets severely disrupted and
significantly increases the prevalence of menstrual
cycle disorders.

The menstrual disorders in females
participating in competitive sports is up to 44%,
while in sport fields which requiring a thin
silhouette, like dancers, the menstrual disorders
might be up to 75-79%.”? Young girls undertake
vigorous exercise, along with a negative energy
balance, is related to significant physiological
changes in participant’s body ,usually resulting in
hormonal imbalance demonstrated by: delayed
puberty, delayed menses, menstrual disorders, and
even long-term secondary amenorrhea which is the
ceasing of regular menses for three months or
irregular menses for six months.”

Competitive sport and rigorous exercise
might lead to the development of a number of
symptoms which are known as “Female Athlete
Triad syndrome”or the*“Triad”. These terms
represent a correlation between eating disorders
(low energy supply), and amenorrhea or menstrual
disorders, as well as decreased bone density or
osteoporosis density or diagnosed osteoporosis.’

Menstrual disturbances which are related
to exercise occur along with continuum of severity
ranging from mild disturbances like luteal phase
defects (LPD) and anovulation in regular cycles
length asymptomatically, to severe menstrual
disturbances like oligomenorrhea, and
amenorrhea™. Further aspects such as physique,
energy balance (especially negative) and genetic
factors can have a major influence on menarche age
and menstrual cycle irregularity.”

One of the common concern for men and
women are losing weight and weight maintenance,
people mostly use some common strategy to lose
weight like consuming less fat but fewer calories,

which shows they are not using the recommended
combination of hypo caloric diet associating
physical activity.

VIIl. FOOD HABIT

Nowadays, fast foods have become more
popular and trend among the younger generation.
Fast foods became trend because of their better
taste, wide availability, attractive packaging and
public advertisement which influence the new
generation to consume fast foods and additionall7y
busy schedule makes them to skip their meals.”
One of the important issue in the world and
specially in women’s population is the correlation
between food habit and menstrual
dysfunction.”Girls who consume fast food
regularly are facing menarche in earlier age.
Recently, skipping breakfast has become habitual
among adolescent girls, which also cause
obesity.®*These factors are predicted to not only
influence the female’s present lifestyle, but also
they lead to gynecological disorders such as
dysmenorrhea and irregular menstruation.®

IX. SMOKING

A systematic review reported the
relationship between smoking and pre-menopause,
however a clear association between the smoking
period or quantities of cigarettes smoked was not
observed.?? Another study reported that smokers
who had been smoking for a period > 26 years or >
10 cigarettes/day had higher risk of getting early
natural menopause than the other smokers.®
Smoking can cause hypoestrogenism which in turn
cause irregular  menstruation and  early
menopause.®

X. EMPLOYMENT STATUS

Employed women having psychosocial
stress and stress due to job's physical setting may
have changes in menstrual cycle, spontaneous
abortion and other gynecological problems due to
fluctuation in female hormones. Moreover, the
individual characteristics such as age, body mass
index, smoking, child birth, job stress, employment
category and work burden have been linked with
irregular menstruation.  Night-Shift, over time
working and physically challenging work including
heavy lifting are associated with irregular
menstruation with a high prevalence rate of 34%.
The prevalence is also high in temporary workers
as well as shift workers due to unstable working
patterns or night time work that can leads to sleep
disorders and stress which results in menstrual
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irregularities. Greatest impact on quality of life of
women significantly due to severe menstrual
symptoms that interrupt them in their school,
employment, mutual relationships, family, social
life,° and can also leads to increased healthcare
utilization, decreased occupational productivity and
absence from their work. %

XI1. MARITAL STATUS

Primary dysmenorrhea occurs in 61% of
unmarried women and 51% of married
women.®’Dysmenorrhea have a high prevalence in
unmarried young women; however they do not
pursue medical advice or treatment. It was reported
in one study that majority (98%) of unmarried
young women preferred non-pharmacological
methods e.g.; heat, rest, or distraction to treat
dysmenorrhea, with the effectiveness of 40% or
less and it was found out that around 30-70% of
unmarried young women used self-medicating with
over-the-counter  (OTC) pain  medications
occasionally.

Around 56% of unmarried and 44.44% of
married women had normal bleeding pattern on the
first day of menstruation.®Married women have
less pain and also less premenstrual symptoms
compared to unmarried women because of their
physiological changes.®

I1. CONCLUSION

Our review showed the importance of
healthier behavioral practices to maintain menstrual
cycle regularity and the occurrence of early
menopause. Given the association between
irregular menstruation and women’s health,
improvements in health behaviors should be
emphasized among the adolescent and young
women in view of public health. Therefore,
identifying the prevalence of irregular menstruation
and factors associated with its occurrence by
occupational status is important for women’s
health, national economy and the health care
industry.

REFERENCE

[l Rees M. The age of menarche. ORGYN
Organons Mag Women Health. 1995;(4):2—
4,

[2.  Barrett K, Barman S, Boitano S, Brooks H.
Ganong’s review of medical physiology.
23rd ed.New Delhi: Tata mcgraw Hill
education Private Limited; 2010. P. 315-22.

Bl Dangle G. Dangal, G. 2005. Menstrual
Disorders in Adolescents. Int. J Gynae. Obst.

[l

(6l

(10}

[}

(12}

(13

(14}

4(1): 52-79. Vol. 4(1). Int. J Gynae. Obst;
2005. 52-79.

Lee LK, Chen PC, Lee KK, Kaur J.
Menstruation among adolescent girls in
Malaysia: A cross- sectional school survey.
Singapore Med J 2006; 47:869- 74.
Hertweck P, Yoost J. Common problems in
pediatric and adolescent gynecology. Expert
Review of Obstetrics and Gynecology 2010;
5:311.

Horton, T.J., Miller, E.K., Glueck, D. and
Tench, K. (2002) No effect of menstrual
cycle phase on glucose ki-netics and fuel
oxidation during moderate-intensity
exercise. American Journal of Physiology—
Endocrinology and Metabolism, 282, E752-
E762.

The National Women’s Health Information
Center. Menstruation and the Menstrual
Cycle. U.S Department of Health and
Human Services Office on Women’s Health.
1-800-994-9662 TDD: 1-888-220- 5446.
http://www.womenshealth.gov.

DeCree, C. (1998) Sex steroid metabolism
and menstrual irregularities in the exercising
female. A review. Sports Me, 25, 369-406.
http://dx.doi.org/10.2165/00007256-
199825060-00003.

Mtawali G, Pina M, Angle M, Murphy C.
The menstrual cycle and its relation to
contraceptive methods. Prime 1997:3-28.
Kato |, Toniolo P, Koenig K, et al
Epidemiologic correlates with menstrual
cycle length in middle aged women. Eur J
Epidemiol1999;15:809-14.

Waller K, Swan SH, Windham GC, et al.
Use of urine biomarkers to evaluate
menstrual function in healthy premenopausal
women. Am J Epidemiol 1998;147:1071-80.
Van Vooris RM, Santoro N, Harlow S, et al.
The relationship of bleeding patterns to daily
reproductive hormones in  women
approaching menopause. ObstetGynecol
2008;112:101-8.

Mumford SL, Steiner AZ, Pollack AZ, et al.
The utility of menstrual cycle length as an
indicator of cumulative hormonal exposure.
J ClinEndocrinolMetab 2012;97:1871-9.
American academy of pediatrics, American
college of obstetrics and
gynecologists.Menstruation in girls and
adolescents: using the menstrual cycle as a
vital sign. Pediatrics 2006;118(5):2245e50.

DOI: 10.35629/7781-0603601609

| Impact Factor value 7.429 | ISO 9001: 2008 Certified Journal Page 605


http://www.womenshealth.gov/
http://dx.doi.org/10.2165/00007256-199825060-00003
http://dx.doi.org/10.2165/00007256-199825060-00003

|72 N

|JPRA Journa

International Journal of Pharmaceutical Research and Applications
J Volume 6, Issue 3 May - June 2021, pp: 601-609 www.ijprajournal.com

(15

[16]

[17).

[18]

[19)

[21]

[4

25

Hall JE, Sullivan JP, Richardson GS. Brief
wake episodes modulate sleep inhibited
luteinizing hormone secretion in the early
follicular phase. J ClinEndocrinolMetab
2005;90(4):2050e5.

Baumgartner A, Dietzel M, Saletu B, et al.
Influence of partial sleep deprivation on the
secretion of thyrotropin, thyroid hormones,
growth hormone, prolactin, luteinizing
hormone, follicle stimulating hormone, and
estradiol in  healthy young women.
Psychiatry Res 1993;48(2):153e78.
Figa-Talamancal. Occupational risk factors
and reproductive health of women.
OccupMed(Lond).2006;56:521-531.1.
AttarchiM,Darkhi  H, KhodarahmianM,

DolatiM, KashanianM,
GhaffariM,etal.Characteristics of Menstrual
cycle in shift

workers.GlobJHealthSci.2013;5:163—
172.https://doi.org/10.5539/gjhs.
v5n3p163PMID:23618486.

Jappe LM, Cao L, Crosby RD, et al. Stress
and eating disorder behavior inanorexia
nervosa as a function of menstrual cycle
status. Int J Eat Disord2014;47(2):181e8.
Harlow SD, Ephross SA. Epidemiology of
menstruation and its relevance towomen's
health. Epidemiol Rev 1995;17(2):265e86.
Solomon CG, Hu FB, Dunaif A, et al
Menstrual cycle irregularity and risk for
future cardiovascular disease. J
ClinEndocrinolMetab 2002;87(5):2013e7.
Sung MH, Joo KS. Relationships among
attitudes toward menstruation, peri-
menstrual  symptoms, and coping in
adolescent girls. Korean J Health Promot.
2011; 11:106-14.

Herman-Giddens ME, Slora EJ, Wasserman
RC, Bourdony CJ, Bhapkar MV, Koch GG,
et al. Secondary sexual characteristics and
menses in young girls seen in office
practice: A study from the Pediatric
Research in Office Settings network.
Pediatrics. 1997;99(4):505-512.

World Health Organization Task Force on
Adolescent Reproductive Health. World
Health Organization multicentre study on
menstrual and  ovulatory patterns in
adolescent girls. I. A multicenter cross-
sectional study of menarche. J Adolesc
Health Care. 1986;7:229-235.
Aguilar-Cordero MJ, Gonzélez E, Garcia A,
Alvarez J, Padilla C, Guisado R, Rizo-Baeza

(2]

(30}

B4

M. Obesidad y suimplicacién en el cancer de
mama. NutrHosp 2011; 26(4) 899-913.
Kvale G. Reproductive factors in breast
cancer epidemiology. ActaOncol 1992;
31(2):187e94.

Dossus L, Allen N, Kaaks R, Bakken K,
Lund E, Tjonneland A, et al. Reproductive
risk factors and endometrial cancer: the
European prospective investigation into
cancer and nutrition. Int J Cancer
2010;127(2):442e51.

Ong KK. Early determinants of obesity.
Endocr Dev 2010;19:53e61.

He C, Zhang C, Hunter DJ, Hankinson SE,
Buck Louis GM, Hediger ML, et al. Age at
menarche and risk of type 2 diabetes: results
from 2 large prospective cohort studies. Am
J Epidemiol 2010;171(3):334e44.

Lakshman R, Forouhi NG, Sharp SJ, Luben
R, Bingham SA, Khaw KT, et al. Early age
at menarche associated with cardiovascular
disease and mortality. J
ClinEndocrinolMetab 2009;94(12):4953e60.
Jacobsen BK, Heuch I, Kvale G. Association
of low age at menarche with increased all-
cause mortality: a 37-year follow-up of
61,319 Norwegian women. Am J Epidemiol
2007;166(12):1431e7.

Tamakoshi K, Yatsuya H, Tamakoshi A.
Early age at menarche associated with
increased all-cause mortality. Eur J
Epidemiol 2011;26(10):771e8.

Ong KK, Ahmed ML, Dunger DB. Lessons
from large population studies on timing and
tempo of puberty (secular trends and relation
to body size): the European trend. Mol Cell
Endocrinol 2006:254e5. 8e12.
Onland-Moret NC, Peeters PH, Van Gils
CH, Clavel-Chapelon F, Key T, Tjonneland
A, et al. Age at menarche in relation to adult
height: the EPIC study. Am J Epidemiol
2005;162(7):623e32.

Frisch RE. Menarche and fatness:
reexamination of the critical body
composition hypothesis. Science

1978;200(4349):1509e13.

Zacharias L, Wurtman RJ. Age at menarche.
Genetic and environmental influences. N
Engl J Med 1969;280(16):868e75.

Hartz AJ, Barboriak PN, Wong A,
Katayama KP, Rimm AA. The association
of obesity with infertility and related
menstural abnormalities in women. Int J
Obes. 1979;3:57-73.

DOI: 10.35629/7781-0603601609

| Impact Factor value 7.429 | ISO 9001: 2008 Certified Journal Page 606



\7

& N

|JPRA Journal

International Journal of Pharmaceutical Research and Applications
Volume 6, Issue 3 May - June 2021, pp: 601-609 www.ijprajournal.com

1)

[4a1

1),

[421

(43

18

[45]

[46].

(7

[48]

Hollmann M, Runnebaum B, Gerhard I.
Impact of waist-hip-ratio and bodymass-
index on hormonal and metabolic
parameters in young, obese women. Int J
ObesRelatMetabDisord. 1997;21:476-83.
Escobar-Morreale HF, Botella-Carretero JI,
Alvarez-Blasco F, Sancho J, San Millan JL:
The polycystic ovary syndrome associated
with morbid obesity may resolve after
weight loss induced by bariatric surgery. J
ClinEndocrinolMetab 2005;90:6364— 6369.
Rowland AS, Baird DD, Long S et al.:
Influence of medical conditions and lifestyle
factors on the  menstrual  cycle.
Epidemiology 13, 668-674 (2002).

Golden NH, Carlson JL. The
pathophysiology of amenorrhea in the
adolescent.. Ann N Y Acad Sci.
2008;1135:163-78.

Freeman EW, Sammel MD, Lin H, Gracia
CR. Obesity and Reproductive hormone
levels in the transition to menopause.
Menopause. 2010;17: 718-26.

Mohite RV, Mohite VR. Correlates of the
menstrual problems among rural college
students of Satara district. Al Ameen J Med
Sci. 2013;6(3):213-18.

Thapa B, Shrestha T. Relationship between
Body Mass Index and Menstrual
Irregularities among the  Adolescents.
International Journal of Nursing Research
and Practice. 2015;2(2):2350-1324.
Juliyatmi RH, Handayani L. Nutritional
Status and Age at Menarche on Female
Students of  Junior High  School.
International Journal of Evaluation and
Research in Education. 2015 Jun;4(2):71-75.
Sheetal B, Sheela U, Seeta D. Influence of
body mass index on menstrual irregularities
in adolescent girls. International Journal of
Medical and Health Sciences.
2015;4(2):213-6.

Abdelmoty HI, Youssef MA, Abdel-Malak
K, Hashish NM, Samir D, Abdelbar M,
Hosni AN, Abd-El Ghafar M, Khamis Y,
Seleem M. Menstrual patterns and disorders
among secondary school adolescents in
Egypt. A cross-sectional survey. BMC
women's health. 2015 Sep 4;15(1):70.

Lee JM, Appugliese D, Kaciroti N, Corwyn
RF, Bradley RH, Lumeng JC: Weight status
in young girls and the onset of puberty.
Paediatrics 119, E624-E630 (2007).

[

(501

(51}

(5}

[60].

Metwally M, Li TC, Ledger WL: The
impact of obesity on female reproductive
function. Obes. Rev. 8, 515-523 (2007).
Lashen H, Fear K, Sturdee DW: Obesity is
associated with increased risk of first
trimester and recurrent miscarriage: matched
case-control study. Hum. Reprod. 19, 1644—
1646 (2004).

Okolo S: Incidence, aetiology and
epidemiology of uterine fibroids. Best Pract.
Res. Clin. Obstet. Gynaecol. 22, 571-588
(2008).

Zhou M, Wege N, Gu H, Shang L, Li J,
Siegrist J. Work and family stress is
associated with menstrual disorders but not
with fibrocystic changes: Cross-sectional
findings in Chinese working women. J
Occup Health. 2010; 52: 361-366.

Wei SY, Schmidt MD, Dwyer T, Norman
RJ, Venn AJ. Obesity and menstrual
irregularity:  associations with SHBG,
testosterone, and insulin. Obesity. 2009; 17:
1070-1076.

Liliwati I, Verna LM, Khairani O.
Dysmenorrhoea and its effects on school
activities among adolescent girls in a rural
school in Selangor, Malaysia. Med &
Health. 2007; 2(1):42-7.

Nourjah P. Premenstrual syndrome among
Teacher Training University students in Iran.
J ObstetGynecol India. 2008; 58(1):49-52.
Mo-han J, Yang Y, Xiao-fan G, Ying-xian
S. Association between child and adolescent
obesity and parental weight status: A cross-
sectional study from rural north China. J Int
Med Res 2013; 41(4): 1326-1332.

Krutson KL. Sleep  duration and
cardiometabolic risk: a review of the
epidemiologic evidence. Best Pract Res
ClinEndocrinolMetab 2010;24:731-43.
Mullington  JM, Chan  JL, Van
DongenHP,Szuba MP, Samaras J, Price NJ,
et al. Sleep loss reduces diurnal rhythm
amplitude of leptic in healthy men. J
Neuroendocrinal 2003;15:851-4.

Lindberg E, Janson C, Gisalson T,
BjornssonE,HettalJ,Boman G (1997) Sleep
disturbances in young adult population: can
gender differences be explained by
differences in psychological status? Sleep
20:381-387.

Chen X, Beydoun MA, Wang Y. | s sleep
duration associated with childhood obesity?

DOI: 10.35629/7781-0603601609

| Impact Factor value 7.429 | ISO 9001: 2008 Certified Journal Page 607



\7

& N

|JPRA Journal

International Journal of Pharmaceutical Research and Applications
Volume 6, Issue 3 May - June 2021, pp: 601-609 www.ijprajournal.com

[61].

62}

(63}

64

[65]

[68]

[67

[63]

[69]

72}

A systematic review and metanalysis,
Obesity (silver spring) 2008;16:265-74.
Driver H, Baker F (1998) Menstrual factors
in sleep. Sleep Med Rev 2:213-29.

Alger SE, Chambers AM, Cunningham T,
Payne JD (2014). The role of sleep in human
declarative memory consolidation. Curr Top
BehavNeurosci 25:269-306.

Labyak S, Lava S, Turek F, et al. Effects of
shiftwork on sleep and menstrual function in
nurses. Health care women Int 2002;23(6-
7):703-14.

Harlow SD, Matanoski GM. The association
between weight, physical activity and stress
and variation in the length of menstrual
cycle. Am J Epidemiol 1991;133:38-49.
Jeyaseelan L, Rao PS. Effect of occupation
on menstrual cycle length: Casual model.
Hum Biol 1995;67:283-90.

M. Gajapriya, A. Jothipriya, R. Gayathri
Devi. Impact of stress on menstrual cycle
Drug invention today 2019;12-7.

Smith SM, Vale WW. The role of the
hypothalamic-pituitary-adrenal ~ axis  in
neuroendocrine  responses  to  stress.
Dialogues ClinNeurosci. 2006;8(4);383-95.
Hatch MC ,Figa-Talamanca | , Scandinavian
SS. Work stress and menstrual patterns
among American and Italian nurses. J Work
Environ Health 1999;25:14-50.

Abouserie R,1994, Sources and levels of
stress in relation to locus of control and self-
esteem in university students. Educational
psychology,14,322-300.

C E Ekpenyong, K J Davis, U P Akpan, N E
Daniel. — Academic stress and menstrual
disorders among female undergraduates in
Uyo,South eastern Nigeria — the need for
health education. Niger J physiol sci.26
(2011).

Anandha Lakshmi S, Saraswathi |,
Saravanan  A. Ramamchandran  C.
Prevalence of premenstrual syndrome and
dysmenorrhoea among female medical
students and its association with college
absenteeism. Int J Biol Med Res 2011; 2:
1011-1016.

Bale P, Doust J, Dawson D. Gymnasts,
distance, runners, anorexics
bodybcomposition and menstrual status. J
Sports Med Phys Fitness. 1996;36:49-53.
Orio F, Muscogiuri G, Ascione A, Marciano
F, Volpe A, La Sala G, SavastanoS, Colao
A, Palomba S. Effects of physical exercise

(74}

(80}

1}

[86].

on the female reproductive system. Minerva
Endocrinol. 2013;38:305-19.

Warren MP, Shantha S. The female athlete.
Baillieres Best Pract Res
ClinEndocrinolMetab. 2000;14:37-53.

De Souza MJ, Toombs RJ, Scheid JL,
O’Donnell E, West SL, Williams NI: High
prevalence of subtle and severe menstrual
disturbances  in  exercising  women:
confirmation using daily hormone measures.
Hum Reprod 2010;25:491-503.

Warren MP, Goodman LR. Exercise-
induced endocrine pathologies. J
Endocrinollnvestig. 2003;26:873-8.

Serdula M, et al. Prevalence of Attempting
Weight Loss and Strategies for Controlling
Weight. JAMA 1999;282(14):13531358.
Fister K. Junk food advertising contributes
to young Americans’ obesity. BMJ. 2005
Dec 17;331(7530):1426.

Fujiwara T, Sato N, Awaji H, Sakamoto H,
Nakata R. Skipping breakfast adversely
affects menstrual disorders in young college
students. Int J Food SciNutr 2009;60Suppl
6:23- 31.

Vicdan K, Kukner S, Dabakoglu T, Ergin T,
Keles G, Gokmen O, et al. Demographic and
epidemiologic features of female adolescents
in Turkey. J Adolesc Health 1996;18:54- 8.
Fujiwara T, Nakata R. (Current problems of
food intake in young women in Japan: their
influence on female reproductive function.
Reprod Med Biol 2004; 3: 107-14.

Parente RC, Faerstein E, Celeste RK,
Werneck GL. The relationship between
smoking and age at the menopause: a
systematic review. Maturitas. 2008;61:287—
98.

Tawfik H, Kline J, Jacobson J, Tehranifar P,
Protacio A, Flom JD, et al. Life course
exposure to smoke and early menopause and
menopausal transition. Menopause.
2015;22:1076-83.

Westhoff C, Gentile G, Lee J, Zacur H,
Helbig D. Predictors of ovarian steroid
secretion in reproductive-age women. Am J
Epidemiol. 1996;144:381-8.

Tschudin, S.; Bertea, P.C.; Zemp, E.
Prevalence and predictors of premenstrual
syndrome and premenstrual dysphoric
disorder in a population-based sample. Arch.
WomensMent. Health 2010, 13, 485-494.
Baker, F.C.; Kahan, T.K.; Trinder, J;
Colrain, .M. Sleep quality and the sleep

DOI: 10.35629/7781-0603601609

| Impact Factor value 7.429 | ISO 9001: 2008 Certified Journal Page 608



International Journal of Pharmaceutical Research and Applications
} Volume 6, Issue 3 May - June 2021, pp: 601-609 www.ijprajournal.com

[JPRA Journal

(A

electroencephalogram in womenwith severe
premenstrual syndrome. Sleep 2007, 30,
1283-1291.

[B7] Tangchai K, Titapant V, Boriboonhirunsarn
D. Dysmenorrhea in Thai adolescents:
Prevalence, impact and knowledge of
treatment. J Med  Assoc  Thai.
2004;87(3):69-73.

B3 Gumanga S Kl & Kwame-Aryee R.
Prevalence and Severity of Dysmenorrhea
Among Some Adolescent Girls In A
Secondary School In Accra, Ghana.
Postgraduate Medical Journal of Ghana.
September 2012. 1(1):6-12.

[B9. Theodore F Robles, Janice K Kiecolt- Glaser
et.al. The physiology of marriage: pathways
to health. Science direct 2003;79(3):409-
416.

DOI: 10.35629/7781-0603601609 | Impact Factor value 7.429 | 1ISO 9001: 2008 Certified Journal Page 609



