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EEECI I ae M@)o FMi\/2i The start of menstruation is an important event in
female puberty, but there are several health related problems that may be associated

with its occurrence. Our goal was to estimate the frequency of menstrual problems
and determine the factors related with them in adolescents.

Girls were recruited from the Mashhad and Sabzevar regions
in northeastern Iran. Adolescent girls who had attained menarche were administrated
to complete a self-reported questionnaire containing items about menstrual pattern
and premenstrual symptoms. Descriptive and categorical data were analyzed for
statistical significance using t-tests and chi-square tests.

Eight hundred and ninety seven girls (mean age 14.0+1.3 years) ranging
in age from 10 to 19 years were recruited. The mean age of menarche was
12.57+1.19 years for the girls recruited in Sabzevar vs 12.68+1.23 years in group
from Mashhad (P <0.05). Dysmenorrhea was observed in 617 (68.8%) of
participants and irregular cycle was found in 168 (18.7%) of cases. Also, 47.6% of
participants had premenstrual syndrome (PMS) which was significantly associated
with dysmenorrhea (P<0.05). Backache (60%) and tendency to cry easily (31.8%)
were common premenstrual disorders among participants. 21% had delayed
menarche and 2.1% suffered from menorrhagia. The prevalence of primary
dysmenorrhea and obesity in girls with early menarche was significantly higher
compared to those with delayed menarche (P<0.05).

Menstrual disorders affect a large percentage of Iranian girls. More
than half of participants experienced dysmenorrhea that often required medical
treatment.

Adolescent; menstruation; PMS; dysmenorrhea
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Introduction

Menarche is an important milestone in the
reproductive health of woman, and is one of the major
changes occurring during adolescence. Immaturity of
the hypothalamus-pituitary-ovarian cascade and
perturbations in menstrual cycle are frequently
observed in this phase of life. Menstrual problems are
a cause of school absenteeism, disruption of daily and
social routine activities and can significantly add
concern to adolescents and their families in this
difficult and sensitive phase of maturity (1). The age of
menarche has fallen in the previous decade. For
instance, in China the mean age of menarche fell from
13.4 to 12.5 years at 1985-2010 (2). Identical tendency
has been reported in other countries (3, 4). Menstrual
complaints are frequent in adolescent girls such as
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primary  dysmenorrhea  (PD), oligomenorrhea,
precocious or delayed puberty, heavy bleeding, vaginal
discharge and acne (5, 6).

Premenstrual syndrome is typified by numerous
psychological, somatic symptoms and behavioral
changes, occurring pre-menstruation phase of menstrual
cycle and decline after the beginning of the menstruation
(7, 8). Thus, PMS and PD remarkably reduced the
quality of life of adolescent girls within menstruation.

There has been a scarce of well-documented study on
menstrual patterns in adolescent girls in Khorasan
Province, Iran. The purpose of this work was to evaluate
the age of menarche and the prevalence of menstrual
pattern disorders among adolescents in this region.
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Materials and Methods

This study was conducted among adolescent students
living in Mashhad and Sabzevar, Iran in February 2017.
Ethical approval was obtained from our University
(IR.MUMS.fm.REC.1395.12). Privacy and
confidentiality were maintained during the study period.

Study subjects were recruited from various areas in
these cities using a stratified random sampling approach.
Inclusion criteria included girls who had attained
menarche one year before the start of the study, who were
unmarried and who were willing to participate. Informed
written consent was obtained from the girls and their
parents before the study. Of a total of 940 girls who were
initially interested in the study, 897 fulfilled the inclusion
criteria. 287 girls were recruited from Sabzevar and 610
girls from Mashhad, and completed the study. Each study
subject was evaluated for menstrual pattern, and
menstrual problems affected during menstruation using a
self-administrated questionnaire.

Data collected included age, history of any medical or
surgical problems, and exposure to cigarette smoking. Height
and weight was measured by standard protocol. Based on
these values, body mass index (BMI) [weight (Kg)/height
(m?)] calculated. Information related to the menstrual history
that were collected by questionnaire, including the age of
menarche, menstrual history (length of menstrual cycle,
duration, and amount of bleeding), and the necessity of
medication for alleviating of the pain. Early menarche
characterized the age of <12 y, medium menarche between
13 and 14 y and delayed menarche > 14y (9).

Individuals were also instructed to answer questions
related to having any of 15 symptoms recurrently during
the premenstrual phase which spontaneously mitigates at
the beginning of menstruation. Physical manifestations
such as backache, leg pain, diarrhea, nausea, vomiting,
along with psychological symptoms of depression and
sadness, irritability, palpitation, appetite changes, sleep
pattern changes, lack of energy, fatigue, loss of
concentration, decrease interest, tendency to cry easily are
collected. PD diagnosis was characterized by abdominal
pain, cramping related with onset of menstruation.
Responders having at least two symptoms, one physical
and one psychological symptom were regarded as having
PMS, while those with only one symptom or no
symptoms considered as not having PMS (7, 8).

Menstrual patterns were categorized as bellows (10):
Primary amenorrhea: no menses by the 16th birthday

Secondary Amenorrhea: no menses for six or
more months

Regular menstrual cycles: cycle length: 22-35 days
Irregular menstrual cycles: cycle length: <22 or > 35 days

Oligomenorrhea: menstrual cycles of 35 — 180 days or
infrequent menses

Polymenorrhea: cycle length duration of < 20 days

Volume 30, January & February 2022

Menorrhagia (heavy cyclical menstrual bleeding):
utilize >4 fully soaked pads per day for protection within
the menstrual bleeding

Hypomenorrhea (light cyclical menstrual loss):
utilize < 1 fully soaked pad or utilize of panty liner being
suffice for shielding

All statistical analyses were performed using SPSS
version 17 (SPSS Inc., Chicago, lllinois, USA). All the
variables were represented in frequency and percentage.
Chi-square test and independent t-test were done for
examine statistical significance relationship among
variables. The statistical significant was considered when p
value below 0.05.

Results

A total of 897 unmarried girls were recruited with the
mean age of 14.0 + 1.3 years (range 10-19 y). The mean
+ SD of menarcheal age using a recall method was to be
12.57+1.19 years ranging between 10 and 19 years
(12.29+£1.02 years in Sabzevar vs. 12.68+1.23 years in
Mashhad, P value <0.05). The age at menarche was
therefore lower in Sabzevar than Mashhad. Mean inter-
menstrual interval of the girls was found as 27.95+14.5
days with the maximum being 180 days and minimum
18 days (29.63+20.54 in Sabzevar vs. 27.10+£11.90 in
Mashhad; P<0.05). The average menstrual flow was
6.99+3.35 days ranging from 2 to 12 days (7.47+5.26 in
Sabzevar vs. 6.83+2.37 in Mashhad (P value <0.05).
Backache (60%) and tendency to cry easily (31.8%)
were common premenstrual  disorders among
participants. Prevalence of tight and leg pain and nausea
are significantly higher in Mashhad. Menstrual pattern
and frequency of menstrual disorder among participants
were shown at Table 1.

The regularity of menstrual cycle was shown in
Table 2 regarding to age, expose to smoking and BMI.
There were no statistically significant value of the
regularity of menstrual cycle was observed by these
variables (P>0.05).

PD was reported by 617(68.8%) of subjects.
Menstruation regularity was not significantly related with
the severity of PD (p>0.05). The proportion of girls with
a requirement for treatment also significantly increased
with the severity of PD symptom (p<0.001; Table 3).

Based on PMS criteria, 47.6% of participants had
PMS. PMS was found to be significantly associated with
PD (P=0.019). Age and regularity of menstrual cycle
were not significantly associated with PMS (Table 4).

There were no statistically significant differences for
early, medium and delayed menarche with respect to
regularity of menstrual cycle (P>0.05). The prevalence
of PD and BMI >30 kg/m? in girls with early menarche
was significantly higher compared to those with
delayed menarche (P=0.016, and P=0.048,
respectively; Table 5).
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Table 1: Menstrual pattern and menstrual disorder among 897 participants

vVariables Total(n=897) Sabzevar(n=287) Mashhad(n=610)
Number (% Number Number
Early menarche 422(47) 164(57.2) 258(42.3) a
Medium menarche 287(32) 99(34.3) 188(30.8)
Delayed menarche 188(21) 24(8.5) 164(26.9) a
Hypomenorrhea (light menstrual bleeding) 214(23.9) 109(38.0) 105(17.2) o
Normal bleeding 664(74.0) 175(60.9) 489(80.1) a
Menorrhagia (heavy menstrual loss) 19(2.1) 3(1.1) 16(2.6)
Regular menstrual cycles 729(81.3) 234(81.5) 495 (81.2)
Irregular menstrual cycles 168(18.7) 43(18.0) 125(20.4)
Oligomenorrhea 140(15.6) 46(16.0) 95(15.5)
Polymenorrhea 28(3.1) 8(2.9) 20(3.2)
Dysmenorrhea 617(68.8) 189(65.8) 425(69.7)
Use of medication for relief pain 335(35.6) 98(35.9) 213(34.9)
Primary amenorrhea 3(0.3) 0(0) 3(4.9)
Secondary amenorrhea 3(0.3) 1(0.3) 2(3.2)
PMS 427(47.6) 129(45.1) 298(48.8)
Tight and leg pain 172(19.2) 42(14.8) 130(21.3) a
Backache 538(60.0) 161(56.5) 377(61.8)
Nausea 73(8.1) 12(4.2) 61(10.0) o
Vomiting 26 (2.9) 4(1.3) 22(3.6)
Diarrhea 28(3.1) 5(1.7) 23(3.7)
Appetite changes 4(0.4) 0(0.0) 4(0.7)
Irritability 57(6.4) 15(5.4) 42(6.5)
Fatigue 86(9.6) 29(10.0) 57(9.3)
Palpitation 84(9.4) 21(7.6) 63(10.3)
Lack of energy 89(9.9) 27(9.4) 62(10.2)
Sleep pattern changes 11(1.2) 0(0.0) 11(1.8)
Depression and sadness 74(8.2) 23(8.1) 51 (8.3)
Decrease interest 111(12.4) 32(11.0) 79(12.9)
Loss of concentration 139(15.5) 44(15.4) 95(15.6)
Tendency to cry easily 285(31.8) 95(33.8) 190(31.1)

-a P value<0.05, Sabzevar versus Mashhad, using Chi-square tests.
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Table 2: Factors affecting regularity of menstruation

Regular Irregular
n=729 n=168 X2 P value

Age (year)
12-15 65.4% 67.2%

0.19 0.65
15-18 34.6% 32.8%
Expose to smoking
Yes 32.6% 29.6%

0.55 0.45
No 67.4% 70.4%
BMI (Kg/m2)
Underweight (<19) 38.1% 33.3%
Normal (19<BMI<25) 48.8% 47.7%

. 3.38 0.34

Overweight (25<BMI<30) 10.1% 14.9%
Obese (=30) 3.0% 4.2%

Data present as percent. P value obtained from Chi-square test

Table 3: Factors associated with presence and severity of primary dysmenorrhea in adolescent girls

Dysmenorrhea
Mild Moderate Severe P value
n=85 n=187 n=345
Age at menarche
Early menarche 35.1% 47.6% 46.3% 51.4%
Medium menarche 36.8% 37.9% 32.4% 28.7% 10.30 0.11
Delayed menarche 28.1% 14.5% 21.3% 19.9%
Regularity
Regular 81% 62.4% 75.8% 73.3%
6.99 0.072
Irregular 19% 37.6% 24.2% 26.7%
Treatment needed
Yes 0 10.6% 27.8% 57.8%
151.5 <0.001
No 100% 89.4% 72.2% 42.2%

P value obtained from Chi-square test.

Table 4: Factors associated with Presence of PMS in adolescent girls

Yes No P value
(n=427) (n=470)
Age (year)
12-15 65.1% 66.0%
0.037 0.847
15-18 34.9% 34.0%
Regularity
Regular 79.4% 83.0%
0.282 0.59
Irregular 20.6% 17.0%
Primary dysmenorrhea
Yes 74.4% 63.4%
5.46 0.019
No 25.6% 36.6%

Data present as percent. P value obtained from Chi-square test.
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Table 5: Factors associated with age at menarche in adolescent girls

Age at menarche

Early menarche Medium Delayed
menarche menarche
Regularity

Regular 27.2% 25.3% 27.9%
0.33 0.84

Irregular 72.8% 74.7% 72.1%

BMI (Kg/m2)

Underweight (<19) 23.3% 35.8% 32.8%

Normal (19<BMI<25) 56.6% 50.4% 51.4%
15.64 0.016

Overweight (25<BMI<30) 16.0% 10.6% 12.0%

Obese (BMI >30) 4.1% 3.2% 3.8%

Primary dysmenorrhea

Yes 74.3% 69.8% 65.7%
4.68 0.048

No 25.7% 30.2% 34.3%

Data present as percent. P value obtained from Chi-square test.

Discussion

To the best of our knowledge, this is the first study to
report the prevalence of menstrual complications in
adolescent girls in Iran. The age of menarche in the current
study was 12.57+1.19 years. The mean age of onset of the
menarche in various regions of Iran has been reported as
follows: Isfahan, in central of Iran (12.65 years), Zanjan
(12.6 years)(11), Qom (12.3 years)(12), Qazvin (12.52
years) (13), Shiraz, southern Iran (12.27+0.73 years) (14)
and of Qaen, Eastern Iran (12.78+1.23 years) (15). Age at
menarche does not vary greatly across regions in Iran.
Razzaghi-Azar et al. reported the median age of menarche
was 12.68 years among school girls in Tehran, Iran (16).
In one past study at 1997 in Shiraz, Iran on 1862
secondary school girls age at menarche was 12.91+1.23
years (3). Other studies done in India and Nepal indicate
a mean age at menarche to be 13.5 and 14.5 years,
respectively (17, 18).

Age at menarche is an important indicator of puberty
in girls and reflects the health of the female population.
There are many factors affect the onset menstruation
and its progression including individual gene-specific,
geographical location, general health conditions,
ethnicity, nutrition and socio-economic status. Most of
the differences in pubertal timing is not due to any
clinical diseases. Therefore, the data collection
procedures of studies were different and these affect
their findings, interpretation and comparison among
them, require some caution. Generally, delayed age at
menarche is more prevalent in the areas situated in
lower or higher latitudes, whereas early age at
menarche is more frequent in temperate climates and
regions closer to the beach. However, they find
menarche age had decreasing trend in throughout the
last 20 years, in some Asian countries (3, 4). It may be
as a result of improvement in socioeconomic status
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leading to over-nutrition and obesity or environmental
endocrine disruptors.

Age at menarche was lower in Sabzevar than
Mashhad. This difference may be due to social cultural
and genetic factors, nutritional habits, attitude, family
structure and beliefs. Distribution of individuals by
onset of menarche presents that, the big proportion of
girls 422 (47%) had early menarche followed by 287
(32%) had medium menarche and only 188 (21%) had
delayed menarche. Controversially, Ali et al. in their
study announced that 76.4% had late menarche
followed by 19.3 % medium menarche and 4.3%
experienced early menarche (1). The mean inter-
menstrual interval in the current study was 27.95+14.5
days. The study of Prasad et al. showed that 74.5% of
the adolescents were menstruating at an interval of 26-
30 days (average: 28.21+1.58 days) (19). One of the
interesting results of our study was the prolonged
duration of flow compared to other studies. The
average menstrual flow was 6.99+3.35 days in the
present study, Patil et al. reported this to be 3.95+0.7 in
rural areas of India, and Koshi and coworkers 4.5+1.6
days in urban areas of India (5, 6).

In women of child-bearing age, the frequency of
amenorrhea reported to be 5-13%. The prevalence of
cycles> 35 days or oligomenorrhea ranged from 8-
22%. A WHO multi-national study reported irregular
bleeding ranged from 8% to 83%. In a large study in
Italy, the prevalence of irregular cycles varied from 5%
to 16%, with common prevalences demonstrated after
medical interviews (9-16%) compared to non-expert
interviews (5-15%) (20). A study based on a sample of
3783 adolescents in Italy shows that the frequency of
irregular length is 8.3% (21). However, the highest
frequency of irregularity was observed in a study in
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Vietnamese factory workers (30%) (20). Although
infrequent cycling is not in overall related to deteriorate
health consequences, irregular cycles or amenorrhea
may be referred to infertility, which is a main worry of
women in many developing countries. Menorrhagia,
identified by excessively heavy or prolonged menstrual
blood loss, affected 10-15% of female within their
lifetime. There are multiple reasons for menorrhagia
such as anatomical gynecological pathology, hormonal
fluctuations and pathological conditions medical problem
such as hypothyroidism. Congenital and acquired
hematologic disorders of hemostasis, thrombocytopenia
and inherited bleeding diseases von Willebrand disease,
platelet function disorders are a popular cause of
menorrhagia among juveniles (22). In present study,
18.7% of girls reported irregular menses, 2.1% reported
having menorregia and 3.1% reported having cycles <21
days. In Brazilian study, 21% of adolescent girls
experienced menorrhagia (7). In Nigerian girls, profuse
periods were reported by 21% (23), and in the Sri Lanka,
26% had hypermenorrhea (24).

Backache and tendency to cry easily were common
premenstrual disorders among responders but Singh and
co-authors expressed the common symptoms were
backache, headache and fatigability (25).

Regularity of menstruation did not relate to age,
exposure to smoking and BMI. Other study on
adolescents population reported no statistically significant
value of the regularity of menstruation was exist by age
and BMI (9). While Zhou and co-workers claimed that a
high BMI was predictive for an abnormal menstrual
cycles, the difference in age and marital status between
present study and that study could be one of the
underlying reasons (26). In our study, we evaluated girls
aged 12-19 years, while in that study, they only included
married women aged 19-39 years.

In the present study, BMI in girls with early menarche
was significantly higher compared to those with delayed
menarche. Consistently, in several studies BMI of girls
who had reached the age of menarche were increased
versus their peers (27, 28). Tiyuri and colleagues have
reported a significant inverse correlation between the BMI
and age at menarche (r=-0.12, P=0.01) (15). The
explanation of this association is not completely
understood, though, some evidences have showed it
necessary to have a specific percentage of body fat or
particular BMI for menarcheal onset, and propose that
thin female arrest to these essential values later and have
delayed menarche (29, 30). Other report have found that
this is a consequence of hormonal variations in obese
individuals (31), and some have suggested the causality
role of childhood obesity in early menarche (32). In
addition, the relationship between more adiposity and
puberty could be as a result of accelerating of
neuroendocrine system maturation.

Dysmenorrhea includes abdominal pain or cramps with
menstruation. It can be both primary and secondary
dysmenorrhea reasons. PD is not related with any
identifiable pelvic pathology. In present study, the subject
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was to find out the frequency of PD. Secondary
dysmenorrhea was excluded with medical and menstrual
history. PD as a major menstrual disorder among
adolescents was observed in 617(68.8%) of the girls. This
frequency was comparable to 73% reported by Pitungi
and co-researcher (7) in their study.

The statistical significant association between presence
of PD and earlier menarche in this research confirmed
results of similar studies among adolescent students in
Egypt (33) as well as medical student in Serbia (34).
Prostaglandin (PG) levels have been found to be increased
in women with severe menstrual pain compared to those
without it. Similarity of hormonal secretion pattern and
ovulatory productivity of early pubertal girls and adult
females could causes to a lengthy exposure to uterine PGs
which are responsible for pain (34).

A statistical significant association was found between
treatment needed for relief pain and presence and severity
of PD. This finding in the present study is in agreement
with results obtained by Sharma et al.. Most of the
adolescent with PD follow self-medication practice with
few consulting health care provider. Another survey, did
not found a connection between regularity of
menstruation and PD that our finding agree with their
result (9).

The statistical significant association was existed
between presence of PMS and PD. Sahin et al. in their
research found frequency of PMS is 1.5 times more in
cases with a history of PD (8).

An important limitation of our study was the potential for
recall bias, as all of the variables associated to menstruation
were obtained by recall method. In this matter, the data
obtained in present study could be a guide to the ministry of
health for the implementation of an appropriate health
strategy regarding to the reproductive health of the
adolescent girls of Iran. We suggested a study to evaluate
adverse effect of these problems on routine/social activates
and quality of life among adolescent.

Conclusion

PD and PMS were the most frequent menstrual
disorders among adolescent girls. Girls with PD often
need medical treatment. Adolescents need to be aware of
menstrual disorders and unimpeded access to early
counseling about menarche and menstrual issues. It may
be important to refer girls with menstrual disorder to
healthcare facilities for treatment. The results of current
study can provide baseline information for inspection of
time trends and for international comparisons.

Acknowledgment

We would like to thank all the participants and their
parents

Conflicts of Interest

There is no conflict of interest.

Journal of Advances in Medical and Biomedical Research



Afsane Bahrami et al. 67

References

1.

10.

11.

12.

13.

Ali AAA, Rayis DA, Mamoun M, Adam |. Age at
menarche and menstrual cycle pattern among
schoolgirls in Kassala in eastern Sudan. J Public
Health Epidemiol. 2011; 3(3):111-4.

Song Y, Ma J, Wang H-J, Wang Z, Hu P, Zhang B,
et al. Trends of age at menarche and association
with body mass index in Chinese school-aged girls,
1985-2010. J Pediatr. 2014; 165(6):1172-7. el.
[DOI:10.1016/j.jpeds.2014.08.013] [PMID]

Ayatollahi S, Dowlatabadi E, Ayatollahi S. Age at
menarche in Iran. Ann Hum Biol. 2002; 29(4):355-
62. [DOI:10.1080/03014460110086817] [PMID]

Mohamad K, Zeraati H, Majdzadeh R, Karimloo
M. To investigate the menarcheal age mean of
Iranian girls. J Reprod Infertil. 2005; 4:523-30.

Patil MS, Angadi M. Menstrual pattern among
adolescent girls in rural area of Bijapur. Headache.
2013; 30:6.8.

Koshi EP, Prasad BG, Jain VC, Bhushan V. A
Study of the Health Status of Adolescent School
Girls in an Urban Area at Almabagh Lucknow.
Indian J Med Sci. 1971 Jun; 25(6):376-83.

Pitangui ACR, Gomes MRdA, Lima AS,
Schwingel PA, Albuquerque APdS, de Aradjo RC.
Menstruation disturbances: prevalence,
characteristics, and effects on the activities of daily
living among adolescent girls from Brazil. J Pediatr
Adolesc  Gynecol.  2013;  26(3):148-52.
[DOI:10.1016/j.jpag.2012.12.001] [PMID]

Sahin S, Ozdemir K, Unsal A. Evaluation of
premenstrual syndrome and quality of life in
university students. J Pak Med Assoc. 2014;
64(8):915-22.

Sharma S, Deuja S, Saha C. Menstrual pattern
among adolescent girls of Pokhara Valley: a cross
sectional study. BMC Women's Health. 2016;
16(1):74. [DOI:10.1186/s12905-016-0354-y]

[PMID] [PMCID]

Agarwal A, Venkat A. Questionnaire study on
menstrual disorders in adolescent girls in
Singapore. J Pediatr Adolesc Gynecol. 2009;
22(6):365-71. [DOI:10.1016/j.jpag.2009.02.005]

[PMID]

Khoshnevisasl P, Sadeghzadeh M, Mazloozadeh
S, Ahmadiafshar A, Babri L. Age at menarche and
its related factors among school girls, in Zanjan,
Iran. Int J Pediatr. 2017; 5(4):4755-62.

Hozoori M, Moradi F, Hosseini-zade Z, Kazemian
M, Arsang-Jang S. Age at menarche and its
relationship to anthropometric indices in
adolescent girls. Int J Pediatr. 2017; 5(7):5255-62.

Saffari F, Rostamian M, Esmailzadehha N,
Shariatinejad K, Karimzadeh T. Pubertal

Volume 30, January & February 2022

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

characteristics in girls of Qazvin Province, Iran.
Iran J Pediatr. 2012; 22(3):392.

Dashtabi A, Kohansal A, Mirzaee A, Akhlaghi M.
Age at menarche and its nutrition-related factors
among school girls in Shiraz, Southern Iran. 1JNS.
2018; 3(3):133-8.

Tiyuri A, Ghannadkafi M, Tiyuri A, Bahramian N.
Age at Menarche and Its Related Factors Among
Students of Qaen, Eastern Iran: A School-Based
Cross-Sectional Study. Journal of Comprehensive
Pediatrics. 2019; 10(3).
[DOI:10.5812/compreped.84247]

Razzaghi Azar M, Moghimi A, Sadigh N,
Montazer M, Golnari P, Zahedi Shulami L, et al.
Age at the onset of puberty and menarche in
Iranian girls and boys. RIMS. 2006; 13(50):71-82.

Garg S, Sharma N, Sahay R. Socio-cultural aspects
of menstruation in an urban slum in Delhi, India.
Reproductive health matters. 2001;9(17):16-25.
[DOI:10.1016/S0968-8080(01)90004-7]

Chandyo R, Strand T, Ulvik R, Adhikari R, Ulak
M, Dixit H, et al. Prevalence of iron deficiency and
anemia among healthy women of reproductive age
in Bhaktapur, Nepal. Eur J Clin Nutr. 2007;
61(2):262-9. [DOI:10.1038/sj.ejcn.1602508]

[PMID]

Prasad B, Sharma P. A study on menstruation of
medical college girls at Lucknow. J Obstetrics and
Gynaecology of India. 1972; 22:690-94.

Harlow SD, Campbell OM. Epidemiology of
menstrual disorders in developing countries: a
systematic review. BJOG. 2004; 111(1):6-16.
[DOI:10.1111/j.1471-0528.2004.00012.X]

[PMID]

De Sanctis V, Bernasconi S, Bianchin L, Bona G,
Bozzola M, Buzi F, et al. Onset of menstrual cycle
and menses features among secondary school girls
in Italy: A questionnaire study on 3,783 students.
Indian J Endocrinol Metab. 2014; 18(Suppl 1):S84.
[DOI:10.4103/2230-8210.140251] [PMID]

[PMCID]

Bevan JA, Maloney KW, Hillery CA, Gill JC,
Montgomery RR, Scott JP. Bleeding disorders: a
common cause of menorrhagia in adolescents. J
Pediatr. 2001; 138(6):856-61.
[DOI:10.1067/mpd.2001.113042] [PMID]

Amu EO, Bamidele JO. Prevalence of menstrual
disorders among adolescent girls in Osogbo, South
Western Nigeria. Int J Adolesc Med Health. 2014;

26(1):101-6. [DOI:10.1515/ijamh-2013-0500]
[PMID]
Pathirana V.P.S.D, Jayaratne K,

PathiranaR.P.R.L., Dhammika U. Menstrual
disorders among grade twelve adolescent school
girls in Seethawaka Educational Division; 2016

Journal of Advances in Medical and Biomedical Research


https://doi.org/10.1016/j.jpeds.2014.08.013
https://www.ncbi.nlm.nih.gov/pubmed/25241174
https://doi.org/10.1080/03014460110086817
https://www.ncbi.nlm.nih.gov/pubmed/12160469
https://doi.org/10.1016/j.jpag.2012.12.001
https://www.ncbi.nlm.nih.gov/pubmed/23507005
https://doi.org/10.1186/s12905-016-0354-y
https://www.ncbi.nlm.nih.gov/pubmed/27938370
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5148896
https://doi.org/10.1016/j.jpag.2009.02.005
https://www.ncbi.nlm.nih.gov/pubmed/19647453
https://doi.org/10.5812/compreped.84247
https://doi.org/10.1016/S0968-8080(01)90004-7
https://doi.org/10.1038/sj.ejcn.1602508
https://www.ncbi.nlm.nih.gov/pubmed/16929243
https://doi.org/10.1111/j.1471-0528.2004.00012.x
https://www.ncbi.nlm.nih.gov/pubmed/14687045
https://doi.org/10.4103/2230-8210.140251
https://www.ncbi.nlm.nih.gov/pubmed/25538883
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4266874
https://doi.org/10.1067/mpd.2001.113042
https://www.ncbi.nlm.nih.gov/pubmed/11391329
https://doi.org/10.1515/ijamh-2013-0500
https://www.ncbi.nlm.nih.gov/pubmed/24501153

68

Menstrual problems in adolescents

25.

26.

27.

28.

April  6-8, Sri Lanka, Faculty of
Medicine,University of Kelaniya, 2016.

Singh A, Kiran D, Singh H, Nel B, Singh P, Tiwari
P. Prevalence and severity of dysmenorrhea: a
problem related to menstruation, among first and
second year female medical students. Indian J
Physiol Pharmacol. 2008 Oct 1; 52(4):389-97.

Zhou X, Yang X. Association between obesity and
oligomenorrhea or irregular menstruation in
Chinese women of childbearing age: a cross-
sectional study. Gynecol Endocrinol. 2020;
36(12):1101-5.

[DOI:10.1080/09513590.2020.1803823] [PMID]

Tayebi N, Yazdanpanahi Z, Yektatalab S,
Pourahmad S, Akbarzadeh M. The relationship
between body mass index (BMI) and menstrual
disorders at different ages of menarche and sex
hormones. J Natl Med Assoc. 2018; 110(5):440-7.
[DOI:10.1016/j.jnma.2017.10.007] [PMID]

Goon DT, Toriola AL, Uever J, Wuam S, Toriola
OM. Growth status and menarcheal age among
adolescent school girls in Wannune, Benue State,

Nigeria. BMC pediatrics. 2010; 10(1):60.
[DOI:10.1186/1471-2431-10-60] [PMID]

[PMCID]

How to Cite This Article:

29.

30.

31

32.

33.

34.

Frish R, Revelle R. Height and weight at menarche
and a hypothesis of minimum weight for height
necessary for their maintenance or onset. Science.
1970; 169(3943):397-9.
[DOI:10.1126/science.169.3943.397] [PMID]

Sherar L, Baxter-Jones A, Mirwald R. The
relationship between body composition and onset
of menarche. Ann Hum Biol. 2007; 34(6):673-7.
[DOI:10.1080/03014460701660502] [PMID]

Cheng G, Buyken AE, Shi L, Karaolis-Danckert N,
Kroke A, Wudy SA, et al. Beyond overweight:
nutrition as an important lifestyle factor
influencing timing of puberty. Nutr Rev . 2012;
70(3):133-52. [DOI:10.1111/j.1753-
4887.2011.00461.x] [PMID]

Krzyzanowska M, Mascie-Taylor CN, Thalabard
J-C. Biosocial correlates of age at menarche in a
British cohort. Ann Hum Biol. 2016; 43(3):235-40.
[DOI:10.3109/03014460.2015.1059890] [PMID]

Mohamed EM. Epidemiology of dysmenorrhea
among adolescent students in Assiut City, Egypt.
Life Sci J. 2012; 9(1):348-53.

Pej¢i¢ A, Jankovic S. Risk factors for
dysmenorrhea among young adult female
university students. Ann Ist Super Sanita. 2016;
52(1):98-103.

Bahrami A, Ariakia F, A.Ferns G, Ghayour-Mobarhan M. The Prevalence of Menstrual Problems amongst

Adolescent Girls in Northeastern Iran. J Adv Med Biomed Res. 2022; 30 (138) :61-68

Download citation:

Volume 30, January & February 2022

Journal of Advances in Medical and Biomedical Research


https://doi.org/10.1080/09513590.2020.1803823
https://www.ncbi.nlm.nih.gov/pubmed/32783549
https://doi.org/10.1016/j.jnma.2017.10.007
https://www.ncbi.nlm.nih.gov/pubmed/30129516
https://doi.org/10.1186/1471-2431-10-60
https://www.ncbi.nlm.nih.gov/pubmed/20723237
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2939625
https://doi.org/10.1126/science.169.3943.397
https://www.ncbi.nlm.nih.gov/pubmed/5450378
https://doi.org/10.1080/03014460701660502
https://www.ncbi.nlm.nih.gov/pubmed/18092210
https://doi.org/10.1111/j.1753-4887.2011.00461.x
https://doi.org/10.1111/j.1753-4887.2011.00461.x
https://www.ncbi.nlm.nih.gov/pubmed/22364156
https://doi.org/10.3109/03014460.2015.1059890
https://www.ncbi.nlm.nih.gov/pubmed/26226971
https://zums.ac.ir/journal/web2export.php?a_code=A-10-5570-2&sid=1&slc_lang=en&type=BibTeX
https://zums.ac.ir/journal/web2export.php?a_code=A-10-5570-2&sid=1&slc_lang=en&type=ris
https://zums.ac.ir/journal/web2export.php?a_code=A-10-5570-2&sid=1&slc_lang=en&type=EndNote
https://zums.ac.ir/journal/web2export.php?a_code=A-10-5570-2&sid=1&slc_lang=en&type=Medlars
https://zums.ac.ir/journal/web2export.php?a_code=A-10-5570-2&sid=1&slc_lang=en&type=ProCite
https://zums.ac.ir/journal/web2export.php?a_code=A-10-5570-2&sid=1&slc_lang=en&type=Reference_Manager
https://zums.ac.ir/journal/web2export.php?a_code=A-10-5570-2&sid=1&slc_lang=en&type=RefWorks

	title
	Abstract
	Introduction
	MaterialsandMethods
	Results
	fig1
	References

