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ABSTRACT
The main objective of this study is to investigate the prevalence of functional secondary amenorrhea and also to
study the different variable factors associated with it with its possible pathological outcome in our community. A
retrospective study is conducted in the city of Karachi. Data regarding the occurrence of amenorrhea, specifically
functional secondary amenorrhea, their related complications and symptoms were collected together with
demographic variables by means of structured questionnaire. Study sample was of 1052 women (age between 13 to
48 years) out of 1258 women approached. (n= 1052 with response rate 83.62%) 12 women out of 1052 (1.14%)
gave a history of primary amenorrhea with no onset of menstrual cycle even at the age of 15. Contrary there were
44.77% women having history of no onset of menstrual cycle for more than 3 months duration during the past year.
(Secondary amenorrhea). 5.04% was due to established ovarian cause like PCOs and 39.73% was due to functional
causes like stress, excessive dieting, exercise or use of medications (like oral contraceptives or sedative hypnotics or
SSRI‘s) classified as Functional secondary amenorrhea. 11.12% amenorrhea was due to pregnancy. Among different
variables studied weight, age, marital status, pregnancy history was found to be significant. A significant correlation
between the use of oral contraceptives and secondary amenorrhea was found in about 7.03% of women. Obesity was
found to be the most common effect in women having secondary amenorrhea.
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INTRODUCTION
Amenorrhea is a term used for condition with no
menstrual bleeding.[1] It is a normal in pre pubertal,
pregnant, and postmenopausal females.[2] it can be
primary or secondary. Primary amenorrhea is the
absence of menstrual bleeding and secondary sexual
characteristics in a girl by age 14 years or the absence
of menstrual bleeding with normal development of
secondary sexual characteristics in a girl by age 16
years[3] and Secondary amenorrhea is the absence of
menstrual bleeding in a woman who had been
menstruating but later stops menstruating for three or
more months in the absence of pregnancy, lactation ,
cycle suppression with systemic hormonal
contraceptive (birth control) pills, or menopause.[4]
and if the condition of amenorrhea is due to some
natural processes than it is term as natural
amenorrhea, that is amenorrhea due to pregnancy,
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lactation or normal menopause (at age of 50 in Asian
population). According to a survey performed in
Sweden in 1973, 3.3% were of 1862 gave a history of
amenorrhea of more than 3 months duration during
the past year and considered to have secondary
amenorrhea. No case of primary amenorrhea was
found. [5] functional secondary amenorrhea is an
endocrine pathology appears as a result of decrease in
pulsatile GnRH secretion, not involving any
hypothalamus-pituitary organic lesions, to endocrine
(hyperprolactinemia, hypo/hyperadrenal activity,
hypo/hyperthyroidism) or systemic diseases. [6],[7] The
mechanism responsible for functional secondary
amenorrhea is still not clearly understood. A number
of neuroendocrine dysfunctions seem to be involved
in the pathogenesis, like an increase of the
dopaminergic tone[8] , hyper function of
hypothalamus-pituitary-adrenal axis with hyper
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secretion of cortisol, CRH, ACTH [9],[10] and
endogenous Opioids[11] and also a increase of the
nocturnal melatonin secretion [12] This common and,
reversible condition accounts for an estimated 15%–
35% of cases of secondary amenorrhea.[13] need to
mention that the number of life stressful events in
amenorrhea patients was significantly greater than
those observed in the control group (45.9 vs. 32.8%)
reported by loredana fioroni[14] Exercise induced
increased cortical level is another major factor of
decreased estrodiol and progesterone levels thus can
induce amenorrhea.[14] As another major factor
evaluated nutritional deprivation was reported by ME
Nelson.[15]
As Karachi is a big city with highly stressed and
depressed environment and because of lack of
availability of data on epidemiology of functional
secondary amenorrhea a large number of populations
are under threat of this condition with no specific
organic cause.[6],[7] as the condition of hypothalamic
amenorrhea only requires effective counseling to
cope with the causative factor and the condition is
reversible if the responsible factors addressed and
removed with in time and all the symptoms are
evaluated and treated accordingly. Therefore we
performed an observational study to investigate the
prevalence of functional secondary amenorrhea in
our population and correlate it with major
contributing factors and its possible effects that might
get worse if not addressed.
METHODOLOGY
The observational study is conducted in the city of
Karachi by means of a pretested and restructured
questionnaire. Questionnaire is designed and
reformatted on the basis of answers provided by
sample group. Women approached in the
gynecological OPDs of hospitals of different areas of
Karachi. Women places other than hospitals in
different localities, Specially Women Colleges and
Universities is also been approached in a period of 3
months. (From October 2012 to December 2012).
Data regarding the occurrence of secondary
amenorrhea, their related causes, complications and
physical symptoms were collected together with
demographic variables such as age, weight, marital
status, stress influence, physical exercise, early
sexual growth, daily routine, pregnancy history and
use of oral contraceptives etc. Study sample is of
1052 women (age between 13 to 48 years) out of
1258 women approached. An exclusion criterion was
questionnaire with incomplete or inadequate data. (n=
1052 with response rate 83.62%). A second
questionnaire is also been interviewed by specific
groups segregated on the basis of answers provided
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by them in first questionnaire on person to person
contact like group designated as stressed population
Hamilton Depression Rating Scale (HDRS) is used to
evaluate intensity of depression in selected groups.
Since our study was not experimental and did not
involve any intervention, we did not approach any
ethics committee for review before conducting the
study although we took informed consent from all
participants and maintain strict confidentiality. The
collected data were analyzed by standard statistical
methods for appropriate findings.
RESULTS
There is a total sample of 1052 women age between
13 to 48 years. The mean for the age was 22.29 ±
7.89 years. Age of menarche found is 12.4 to 13.8
years. Further in a total of 117 women, amenorrhea
was due to the pregnancy (11.12%) and in 46 women
(4.37%) it was due to breast feed. Among them 12
women (1.14%) give a history of primary
amenorrhea with no onset of menstrual cycle even at
the age of 15. And only 2 women among them give a
family history of primary amenorrhea (0.19%).On the
other side their were 44.77% (n=471) of the women
out of 1052 gives a history of no onset of menstrual
cycle for more than 3 months during the past year,
classified as secondary amenorrhea. 5.04% (n=53) of
which have established diagnosis of polycystic ovary
(PCOs). Remaining 39.73% (n=418) have
demonstrated causes classified as functional
secondary amenorrhea. (Figure 1) Among which
18.44% (n=194) gives a history of stressful events in
their past, About 7.03% (n=74) of women having
functional secondary amenorrhea in connection with
oral contraceptive drugs using for about more than 6
years and they are experiencing secondary
amenorrhea as post drug effects. Progressive weight
loss with or without anorexia is another factor may be
associated with functional secondary amenorrhea
found in about 9.98% (n=105) out of 39.73% women.
Further 2.75% (n=29) has an intense physical routine
from past three years. Only 1.52% (n=16)
amenorrheic women are found with no specific cause
of amenorrhea. (Figure 2)
DISCUSSION
There is a total sample of 1052 women age between
13 to 48 years. The mean for the age was 22.29 ±
7.89 years. Age of menarche found is 12.4 to 13.8
years. Further in a total of 117 women, amenorrhea
was due to the pregnancy (11.12%) and in 46 women
(4.37%) it was due to breast feed. Among them 12
women (1.14%) give a history of primary
amenorrhea with no onset of menstrual cycle even at
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the age of 15. And only 2 women among them give a
family history of primary amenorrhea (0.19%),
Provides genetic basis of primary amenorrhea. A
number of genetic conditions in which some or all of
the normal internal female organs either fail to form
normally during fetal development or fail to function
properly are characterized as amenorrhea. Another
cause of primary amenorrhea is diseases of the
pituitary gland and hypothalamus as they play a
critical role in the regulation of ovarian hormones.[15]
Another genetic involving reason is turner syndrome,
in which women are lacking part of one of the two X
chromosomes usually present in the female. In
Turner syndrome, the ovaries are replaced by scar
tissue and estrogen production is minimal resulting in
amenorrhea. Estrogen-induced maturation of external
female genitalia and sex characteristics also fails to
occur in Turner syndrome.[15] Another important
reported cause of primary amenorrhea in young
women is Gonadal dysgenesis, a situation in which
the ovaries are prematurely depleted of follicles and
oocytes (egg cells) leading to premature failure of the
ovaries.[16] the genetic association of premature
ovarian failure is FSH receptor gene, mutations of
which cause autosomal recessive hypergonadotropic
hypogonadism in women who predominantly present
with primary amenorrhea, with or without breast
development.[17] Several 46,XX females have been
described with homozygous inactivating mutations of
the LH receptor These genetic females usually
present with normal breast development.[18] Their
endocrine profile is somewhat different than the
typical patient with POF who has elevations of both
gonadotropins, with FSH higher than LH. Females
with LH receptor mutations may have a normal to
elevated serum LH level and normal levels of FSH,
or at least an elevated LH to FSH ratio.[19] On the
other side their were 44.77% (n=471) of the women
out of 1052 gives a history of no onset of menstrual
cycle for more than 3 months during the past year,
classified as secondary amenorrhea.5.04% (n=53) of
which have established diagnosis of polycystic ovary
(PCOs). As PCOs causes relatively high and
sustained levels of hormones, rather than the
fluctuating levels seen in the normal menstrual cycle
[20]
and involve increased testosterone and
anrdostenedione, and elevated mean serum
concentrations of leutinizing harmone.[21] and finally
remaining 39.73% (n=418) have demonstrated causes
classified as functional secondary amenorrhea.
Among which 18.44% (n=194) gives a history of
stressful events in their past, here separation from
partner/relationship breakup, death of loved ones,
unusual/or unexpected incidents like failure in exams,
or physical, mental or sexual harassments etc are
counted as stressful events and thus Hamilton
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Depression Rating Scale (HDRS) is also devised for
selective subjects and the score obtained is >16 on
average in those depressed females, and women on
antidepressants and anxiolytic are also included as
they not only have established diagnosis of stress and
depression but at the same time the drugs like
citalopram, escitalopram, fluoxetine can cause
hyperprolectemia[22]
and thus contribute to
amenorrhea. In another study of women ages 36 to
45, those with a history of depression exhibited 1.2
times the rate of perimenopause as nondepressed
women. The findings suggest that depression might
increase a woman‘s risk of ceasing ovarian function
in her 30s or 40s.[17] Contrary in our finding the stress
induced amenorrhea was equally distributed in all the
age groups or independent of age, including ages
between 20-48 years. That difference in findings
reflects that as measurable stress is fairly common in
population of Karachi even in young female of lower
age groups, leading them to secondary amenorrhea or
menstrual problems. However, menstruation and
ovulation can return to normal after stress levels
decrease as it is a purely reversible condition. About
7.03% (n=74) of women having functional secondary
amenorrhea can be classified as users of oral
contraceptive drugs for about more than 6 years and
now even they have discontinued cycle suppressing
systemic oral contraceptives for more than 10 months
on average they are experiencing secondary
amenorrhea as prolonged to post pill effects. All the
women claimed have menstrual irregularity had
normal regular cycle before the use of oral
contraceptive pills with no incidence of prior
menstrual irregularity. It is being evident that women
on cycle suppressing OCDs some time take 3-6
months to resume their normal regular cycle [23] but
in some cases chronic use of these medications can
cause pathophysiological changes leads to menstrual
complications. Post-pill amenorrhea is caused by
under stimulation of pituitary gland which normally
releases
leutinizing
and
follicle-stimulating
hormones,
which
controls
estrogen
and
progesterone.[24] According to study done by
Petterson, the true incidence of secondary
amenorrhea due to previous use of oral contraceptive
agents is very low, 0.7% only. [25] but in our study the
incidence of secondary amenorrhea is much higher
comparatively i-e 7.03%. This is may be a indicative
of a increasing trend of use of oral contraceptives
with time and thus its incidence has also been
increased in general population. As these cycle
suppressing
contraceptives
contain
synthetic
hormones, and thus prolong exposure to these altered
levels of synthetic hormones may cause menstrual
complications severity depending on the length of
exposure. Progressive weight loss with or without
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anorexia is another factor may be associated with
functional secondary amenorrhea found in about
9.98% (n=105) out of 39.73% women. Weight loss is
one of the major contributors of hypothalamic
dysfunction stated in one of the studies of Vigersky et
al. [26] According to another study the hormonal state
of patients with weight loss related amenorrhea is not
the absence of the LH pulsatile release but its
increased frequency with reduced pulse amplitude. [27]
association of anorexia with weight loss in
amenorrheic women is not significant or weight loss
independent of anorexia is common factor of
secondary amenorrhea.[26] starvation is closely
associated with hormonal abnormalities and a
common practice of self induced starvation is also
common in females of all ages as a attempt to
maintain their weight and that starvation effects a
number of hypothalamic pituitary pathways can be a
pathophysiological explanation of weight related
secondary amenorrhea. Another major contributing
factor is change in total body fat or mass and a
simultaneous decrease in adipose secretion especially
leptin secretion leads to reproductive dysfunction. the
percentage of women we found in our study with
rapid decrease in body fat with a period of two
months with or without effort with normal regular
menstrual cycle is 8.27% (n=87) that is because of
increase body fat/mass in comparison of amenorrheic
women.[28] Further 2.75% (n=29) has an intense
physical routine from past three years. Those involve
individuals with field specific job exposure, industry
specific job exposure, fitness/ gym/ physical training
instructor and sports teacher etc. that amenorrhea is
not only due to excessive or Strenuous physical
routine induced hypoestrogenemia but it has to be
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accompanied by nutritional deprivation that appear as
a sufficient imbalance in endocrine system.
Accumulating evidence suggests that a critical
metabolic or ―energy‖ balance is intimately tied to
regulation of GnRH pulsatility, and excessive
physical activity results in dysfunction at the
hypothalamic level specifically the gonadotropin
releasing hormone (GnRH) pulse generator appears
to be affected. There appears to be complete
suppression of the normal pulsatile secretion of
GnRH, which generally occurs every 60–90 min, as
reflected in low levels of LH and to a certain extent
FSH.[29]. Further Only 1.52% (n=16 )amenorrheic
women are found with no specific cause of
amenorrhea includes individuals with normal healthy
lifestyle, no measurable stress, normal physiological
body weight etc that is may be due to some underline
emerging pathological conditions related to endocrine
system. By the personnel studies & research we had
concluded that primary amenorrhea is not common
among our population but secondary amenorrhea is
very common in different age groups & localities
having different causes. Studies also shows that loss
of menstrual regularity can be a sign of ovarian
insufficiency, and the associated estrogen deficiency
is a well‐established risk factor for osteoporosis [30],
hypertension, depression and obesity. In treatment of
amenorrhea first step is to treat the underlying cause.
One should try to apply some lifestyle changes
involving weight, physical activity or stress
modification. Almost all the factors responsible for
FSA are reversible and require only effective
counseling for avoidance menstrual complication.

Table 1. Prevalence of Primary and Secondary Amenorrhea
Amenorrheic Groups
N=1052
% Prevalence
Primary Amenorrhea
12
1.14
Secondary Amenorrhea (PCOs)
53
5.04
Functional Secondary Amenorrhea
418
39.73
Pregnancy Induced Amenorrhea
117
11.12
Lactation Induced Amenorrhea
46
4.37
Women with normal menstrual cycle
406
38.60
Table 2. Major Factors Responsible for Functional Secondary Amenorrhea
Factors behind FSA
N=418
% of FSA Group
Stress
194
18.44
Progressive weight loss
105
9.98
Oral contraceptives
74
7.00
Intense physical routine
29
2.57
No specific cause
16
1.52
FSA= Functional secondary amenorrhea

www.pharmascholars.com

19

Kafeel, et al. Int J Pharm 2014; 4(1): 16-21

ISSN 2249-1848

REFERENCES
1. Practice committee of the american society for reproductive medicine, ‗current evaluation of amenorrhea‘ fertil
steril.september 2004;82 (supplement 1): 33-39
2. Pletcher jr, slap gb. Menstrual disorders. Amenorrhea. Pediatr clin north am. Jun 1999;46(3):505-18
3. Hickey, martha, and adam balen. "menstrual disorders in adolescence: investigation and management." hum
reprod update.2003;9(5): 493-504
4. Lawrence m nelson. Amenorrhea. Http://www.emedicinehealth.com/amenorrhea/article_em.html (accessed
january 02, 2012)
5. Pettersson, f., h. Fries, and s. J. Nillius. Epidemiology of secondary amenorrhea. I. Incidence and prevalence
rates. Am j obstet gynecol.1973;117(1):80
6. A.d. Genazzania, e. Chierchiaa, s. Santagnia, e. Rattighieria, a. Farinettib, c. Lanzonia. Hypothalamic
amenorrhea: from diagnosis to therapeutical approach. Ann endocrinol.elsevier masson, 2010;71(3):163-169
7. Speroff l, glass r, kase n. Clinical gynecologic endocrinology and infertility. 6th ed. Lippincott williams &
wilkins; 1999
8. Suh, b. Y., j. H. Liu, s. L. Berga, m. E. Quigley, g. A. Laughlin, and s. S. Yen. Hypercortisolism in patients with
functional hypothalamic amenorrhea. J clin endocrinol metab.1988;66(4):733-739
9. Biller, beverly mk, howard j. Federoff, james i. Koenig, and anne klibanski. Abnormal cortisol secretion and
responses to corticotropin-releasing hormone in women with hypothalamic amenorrhea. J clin endocrinol
metab.1990;70(2): 311-317.
10. Berga, sarah l., tammy l. Daniels, and donna e. Giles. Women with functional hypothalamic amenorrhea but not
other forms of anovulation display amplified cortisol concentrations. Fertil steril.1997;67(6):1024-1030.
11. Petraglia f, panerai ae, rivier c, cocchi d, genazzani ar 1988 opioid control of gonadotropin secretion. In:
genazzani ar, montemagno u, nappi c, petraglia f, eds. Brain and female reproductive function. Carnforth uk:
parthenon publishing group; 65–72
12. Kadva, aban, ovrang djahanbakhch, john monson, wei li di, and robert silman. Elevated nocturnal melatonin is a
consequence of gonadotropin-releasing hormone deficiency in women with hypothalamic amenorrhea. J clin
endocrinol metab.1998;83(10): 3653-3662.
13. Marcus, marsha d., tammy l. Loucks, and sarah l. Berga. Psychological correlates of functional hypothalamic
amenorrhea. Fertil steril.2001;76(2):310-316.
14. Fioroni, l., fava,., genazzani, a. D., facchinetti, f., & genazzani, a. R. Life events impact in patients with
secondary amenorrhoea. J psychosom res.1994;38(6):617-622.
15. Nelson, m. E., e. C. Fisher, p. D. Catsos, c. N. Meredith, r. N. Turksoy, and w. J. Evans. Diet and bone status in
amenorrheic runners. Am j clin nutr.1986;43(6):910-916
16. Stöppler,
dr.meliss
.
Amenorrhea
causes,
diagnosis,
and
treatment.
Http://www.medicinenet.com/amenorrhea/article.htm (accessed web. 03 feb. 2013).
17. Allen, linda a., john c. Achermann, pirjo pakarinen, thomas j. Kotlar, ilpo t. Et.al. A novel loss of function
mutation in exon 10 of the fsh receptor gene causing hypergonadotrophic hypogonadism: clinical and molecular
characteristics. Hum reprod.2003;18(2):251-256.
18. Arnhold, ivo jorge prado, ana claudia latronico, marcelo cidade batista, and berenice bilharinho mendonca.
Menstrual disorders and infertility caused by inactivating mutations of the luteinizing hormone receptor gene.
Fertil steril.1999;71(4):597-601.
19. Layman, lawrence c. "bmp15—the first true ovarian determinant gene on the x-chromosome? J clin endocrinol
metab.2006;91(5):1673-1676.
20. Primary amenorrhea. Http://memydr.com/primary-amenorrhea/3216 (accessed 03 feb. 2013).
21. Taff,
mayo
foundation
for
medical
education
and
research.
Amenorrhea.
Http://www.mayoclinic.com/health/amenorrhea/ds00581/dsection%3dcauses (accessed 04 feb. 2013)
22. Golden, neville h., and jennifer l. Carlson. The pathophysiology of amenorrhea in the adolescent. Ann n y acad
sci. 2008;1135(1):163-178.
23. Verdino, p., viard, r., & harter, m. Amenorrhea and the pill. Lyon méditerranée médical. Médecine du sudest.1983;19(2):7067.
24. Khan, april.. Amenorrhea & birth control pills. Http://www.livestrong.com/article/262142-amenorrhea-birthcontrol-pills/ (accessed 15 apr. 2013).
25. Pettersson, f., fries, h., & nillius, s. J. Epidemiology of secondary amenorrhea. I. Incidence and prevalence rates.
Am j obstet gynecol.1973;117(1):80

www.pharmascholars.com

20

Kafeel, et al. Int J Pharm 2014; 4(1): 16-21

ISSN 2249-1848

26. Vigersky, R. A., Andersen, A. E., Thompson, R. H., & Loriaux, D. L. Hypothalamic dysfunction in secondary
amenorrhea associated with simple weight loss. N Engl J Med.1977;297(21):1141-1145.
27. Genazzani, A. D., Petraglia, F., Fabbri, G., Monzani, A., Montanini, V., & Genazzani, A. R. Evidence of
luteinizing hormone secretion in hypothalamic amenorrhea associated with weight loss. Fertil Steril,
1990;54(2):222-6.
28. Lawson, E. A., & Klibanski, A Endocrine abnormalities in anorexia nervosa. Nat Clin Pract Endocrinol
Metab.2008;4(7):407-414
29. Warren, M. P. Health issues for women athletes: exercise-induced amenorrhea. J Clin Endocrinol
Metab.1999;84(6):1892-1896.
30. Alzubaidi, Nahrain H., Heather L. Chapin, Vien H. Vanderhoof, Karim Anton Calis, and Lawrence M. Nelson.
Meeting the needs of young women with secondary amenorrhea and spontaneous premature ovarian failure.
Obste Gyne 99.2002;5(1):720-725.

www.pharmascholars.com

21

