Journal of medical & pharmaceutical Sciences % é ac¥ually dudall ej.l.dl EUES
Volume (3), Issue (3) : 30 Sep 2019 s S 2019 ywitw 30 : (3) saadl ((3) szt
AJSRP

P:82-94 94 -82: e
ISSN: 2522-333X

Determination the Date of Menarche in a Sample of Girls in Karbala City

Najat Hamzah Hassan

Technical Institute of Karbala/ Al-Furat Al-Awsat Technical University || Iraq

Abstract: The aim of this study is to determine the mean age of menarche among girls in the Karbala city/ Iraq and find the
relationship between this age and variables of the study sample. Methodology: Data were collected from 323 girls as a study
sample selected randomly from February 2018 to March 2018 from primary and secondary school students. The
questionnaire was designed to include two parts, the first part included BMI, educational level, family income. While the
second part was specific to the menstruation, including (the first menstrual cycle, menstrual pattern, number of days of
menstrual flow, and nature of the menstrual flow). Statistical analysis was carried out using the SPSS program to derive the
results of the study (frequencies and percentages, mean and SD, the spearman correlation coefficient to find the
relationship and the significance between age at menarche and other variables) Results: The mean age of the girls at
menarche was (12.099+ 1.390) years and most of them have normal BMI (59.8%), sufficient family income (61.3%.),
moderate in nature of the menstrual flow (54.8%) and regular menstruation pattern (75.2%). The days of blood flow (6 and
above) day were (70.3%). There is a significant correlation at 0.01 between age at menstruation and BMI, educational level,
family income, and a number of days of menstrual flow. While no significant correlation with the menstrual pattern and
menstrual flow of the study sample. Conclusions: Age at menarche among girls in Karbala city is similar to that in other
countries were (meanz SD) 12.09 +1.39 years, most of them have normal BMI and normal Menses characteristics. There is a
significant correlation between age at menstruation and BMI, educational level, family income, and a number of days of
menstrual flow. While no significant correlation with the menstrual pattern and menstrual flow of the study sample.
Recommendations: The age of puberty, which is a manifestation of menarche is an important stage in the lives of girls so
must be prepared by educating them about the importance of physical health, healthy diet, and exercise that contributes to

improving their reproductive health.
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Introduction

The most important changes that occur during puberty are the occurrence of menstruation and
puberty is the transition period between childhood and puberty where growth occurs, secondary sexual
characteristics occur, and profound psychological changes in the individual.'

The term puberty is used to determine the developmental process of physical changes as the body
matures from childhood to adulthood. The development of natural puberty results from the continuous
activation of the hormone-pituitary-pituitary (HPG) axis.”

Over the past decade, potential progress has been reported in the timing of puberty in the United
States. In addition, it was observed in children, especially girls who emigrated to foreign adoptions in
many Western European countries early development and increased rate of sexual speed, the potential
role of endocrine agents from the environment was considered. These observations urge further studies of
the onset of puberty as a possible potential early sign of interactions between environmental conditions
and genetic susceptibility that can affect physiological and pathological processes. These observations
raise the issues of current differences and secular trends in the timing of adulthood with regard to the
ethnic, geographical and socio-economic background. The potential role of endocrine disruptors from the
environment was considered.’

The specificity of sexual maturity in human species is the physiological variance of 4 to 5 years of
age at the onset of puberty observed among ordinary individuals despite relatively similar living
conditions. This discrepancy involves hereditary factors, as studies of genetics in childhood suggest,
although molecular determinants have not yet been identified. Other factors such as race, nutritional
status, and secular trends have been shown to affect the physiological range of age at onset of puberty !
Researchers and governments have been interested in the age of menarche, where it is important to pay
attention to public and social health to see when females in a given population are reaching maturity
because of life changes with environmental and social changes. The first menarche of girls is usually a

. 5
fairly general event.
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The age of puberty is a continuation of the evolution of the function of the gonads and the
development of the genitourinary system - the pituitary gland from the fetus to full sexual maturity and
fertility. During puberty, secondary sexual characteristics appear, and there is an increase in adolescent
growth, leading to sexual deformity of mature individuals. °

There is wide variation in the normal onset and rate in which a child progresses through puberty,
and there are many conditions that may affect this normal process. This variability involves genetic
factors, as indicated by the studies on heritability of menarche age. Other factors such as ethnicity,
nutritional conditions, and secular trends have been shown to influence the physiological range in age at
the onset of puberty7. Secular trends appear to influence the physiological range in pubertal onset. The
reasons for this secular trend relate to the decline in the severity and frequency of illness and to better
health and nutritional status of the general population. These factors, in turn, are the result of
improvements in medical care and socioeconomic conditions’.

The first menstrual bleeding is referred to as menarche.” That's mean menarche is the onset of
menstruation. The average age for menarche in the United States is now 12.8 years. Menarche is preceded
by puberty-induced body changes that occur between ages 9 and 16 years. Age at which menstruation
occurs is influenced by genetic and environmental factors. Early menses may occur with other conditions
such as central nervous system tumors, hypothyroidism, and head trauma. Menarche may be delayed due
to malnutrition, or exercise for high levels of exercise such as athletes or dancers, and many medical
conditions, such as congenital heart disease, diabetes, and ulcerative colitis. Girls usually show an increase
in length only from 2 to 3 inches after the onset of menstruation.”

Menarche typically occurs within 2—3 years after thelarche (breast budding), at Tanner stage IV
breast development, and is rare before Tanner stage Ill development 10 By age 15 years, 98% of females
will have had menarche. An evaluation for primary amenorrhea should be considered for any adolescent
who has not reached menarche by age 15 years or has not done so within 3 years of thelarche. Lack of

breast development by age 13 years also should be evaluated.”

Methods

Data were collected from 323 girls with the first menstrual period in the research year as a
randomly selected sample from February 2018 to March 2018 from 8 primary and secondary schools
students, in Karbala city, Iraq. Girls with a history of illness were excluded. The questionnaire was
designed to cover two parts. The first part includes the level of education (primary and secondary), the
family income (sufficient, no sufficient, and fairly sufficient) derived from the student card, and BMI by
measuring the weight and height of the girl in centimeters after calculating them by using the formula of
(BMI = weight (kg)/ [height (m) %) then the sample was divided into four categories (underweight: below
18.5, normal or healthy weight: 18.5 — 24.9, overweight: 25.0 — 29.9, and obese: 30.0 and Above). While
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the second part was concerned with menstrual characteristics, including the age at menarche was divided
into three categories (9- 11 years, 12-15 years, and >15 years), menstrual pattern (regular and irregular),
number of menstrual flow days (2-3 days, 4-5 days, 6 and above), and menstrual flow nature (light,
moderate, and heavy). Statistical analysis was carried out using the frequencies percentages, mean, SD,
and the Spearman correlation coefficient was used to find the significance of the correlation between the

age at menarche and the other variables by using SPSS program.

Results and Discussion

Table (1) Socio-demographic profile of the study sample (n = 323)

Item Subgroup Frequency Percent
Less than 18.5 90 27.9
18.5t024.9 193 59.8
BMI
25.0to0 29.9 32 9.9
30 and above 8 2.5
Primary school 169 52.3
Educational level
Secondary school 154 47.7
Sufficient 198 61.3
Family income No sufficient 84 26
Fairly sufficient 41 12.7

This table shows that the highest percentage 59.8% of girls have a normal BMI (18.5 to 24.9),
52.3%. The sample was almost equal in terms of educational level, with 52.3% primary and 47.7%
secondary and, the family income for the sample was sufficient by 61.3%.

Table (2) Menses characteristics of the study sample (n =323)

Characteristic Subgroup Frequency Percent

9-11 years 137 42.4
Age at menarche 12-15 years 170 52.6

>15 years 16 5
Menstrual pattern Regular 4 752
Irregular 80 24.8

2-3 days 0 0
Number of days of menstrual flow 4-5 days 96 29.7
6 and above 227 70.3
Light 74 229
Nature of the menstrual flow Moderate 177 54.8
Heavy 72 22.3
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The highest percentage 52.6% of study sample were (12-15 years old), regular menstruation
75.2%, the menstrual flow days were 70.3% for 6 and above, and moderate in the nature of the menstrual

flow 54.8%.

Table (3) A descriptive statistic of variables (age at menarche, number of days of menstrual flow,

BMI of the study sample (n =323)

Minimum Maximum Std. Deviation
Age at menarche 11.00 16.00 12.09 1.39
BMI* 16.20 33.00 21.57 3.90
Number of days of menstrual 1.04
4.00 8.00 6.04
flow

* BMI: Body Mass Index

This table shows the means and the standard deviation of age at menarche of girls were (12.09
+1.39) years between the age of (11-16) years old, BMI (21.57+ 3.90) Kg/(m)z, and the number of days of
menstrual flow (6.04+1.04) days.

In relation to age at menarche, Menarche is the onset of menstruation in girls and occurs
approximately 2.5 years after thelarche (mean age of onset is 12.6 years), with some variation depending
on ethnicity, the average age of onset of menarche is 12.4years.2The average age of menarche is 12.5 in
the United States. "~ Anytime between 8 and 16 is normal. Most American girls experience their first
period at 11, 12 or 13, but some experience it earlier than their 11th birthday and others after their 14th
birthday. In Canada, the average age of menarche is 12.72, " and in the United Kingdom, it is 129"
Many studies have been shown that this result was close to the results of other studies that determined
the age at menstruation in many countries where the mean age at menarche of girls were in Switzerland
(13.4) years in 1983, Belgium (13.1) years in 1985, South Africa (13.2) years in 1990, Japan (12.6) years in
1992, UK (13.0) years in 1993, Finland (13.0) years in 1993, ltaly (12.0) years in 1995, Sweden (13.2)
years in 1996, Germany (13.5) years in 1996, Thailand (12.5) years in 1997, Hong Kong (12.4) years in
1997, Denmark (13.0) years in 1998, India (12.1) years in 1998, Iran (12.5) years in 1998, Greece (12.3)
years in 1999, Cameroon (13.2) years in 1999, Venezuela (12.6) years in 2000, Netherlands (13.2) years
in 2000, USA/NHANES (12.5) years in 2001, Spain (12.6) years in 2002, France (12.6) years in 2006."
Other research conducted in Iraq on the mean age of menstruation was as follows: Iraq Baghdad (13.96)
years in 1971"°, Baghdad (12.61) years in 2002", Iraq (14.0) years in 2008."

In our current study and previous studies conducted inside Iraq or conducted in different
countries, there is a difference in the means of the age at menarche and these differences are due to two
reasons, first, the size of the sample whenever the sample size is large, Whenever the representation of
society is properly represented and the other reason is the different factors associated with the age of girl's

puberty on the difference of year and the country.
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The exact reasons for changing the age at menarche are not specific and multi-factor. Age at
menses depends on both genetics and social and environmental experiences. If the age of menarche was
determined only by genetics, young girls everywhere will reach menstruation at the same age. However, it
is clear that it is not. Thus, the environment and culture also have an impact on the menarche age.
Although scientists do not know exactly what triggers puberty in humans, we know that the process
begins in the brain with respect to the endocrine system.19

Steingraber in 2007 stated that the Hypothalamic Pituitary Ovarian axis is an internal monitor,
which is very sensitive to disruptions, and can trigger the premature release of estrogen in girls. Therefore,
the relationship between the brain and the external environment is a crucial element in the onset of
puberty.20 While Delemarre-van de Waal points out that environmental factors can outweigh the effect of
genetics on the timing of menstruation, but a genetic predisposition to the timing of menstruation is still to
be considered.”’

Bielski and others suggested that even social factors affect the timing of puberty because children
are socially sensitive to the availability and reliability of resources, both biological and emotional.”” It was
noted that the average age of menstruation is gradually decreasing. Early-onset of menarche was a risk
factor for breast cancer, ovarian cancer, and other diseases.” During the last century, there were secular
(time-related) trends towards the early onset of menstruation in developed countries, with a decline of
two to three months in the decade in Europe and the United States. A general improvement in nutrition
and health has been proposed to explain the downward trend. The onset of menstruation was seen earlier
in developing countries.

Table (4) Correlation between Age at Menarche and BMI of the study sample

Correlations Age at Menarche BMI*
Correlation Coefficient 1.000 143%*
Age at
Spearman's rho Sig. (2-tailed) . .010
Menarche

N 323 323

Correlation Coefficient 143%* 1.000
BMI Sig. (2-tailed) 010
N 323 323

* BMI: Body Mass Index

** Correlation is significant at the 0.01 level (2-tailed).

Through statistical analysis there was a significant correlation at 0.01 between Body mass index
and age at menarche.

A number of studies have observed a relationship between increased body mass index (BMI) and
the onset of puberty or menses in the United States and in Europe 2-5. The first association between lipids

. 25 . . .
and preterm puberty does not appear in boys “". There are two weight-related factors associated with age
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at menarche: total body weight is measured as body mass index (BMI) and various measurements of fat
distribution. The majority of studies supported the relationship between body mass index height in
childhood, puberty, and previous age at menarche.”

The Frisch-Revelle hypothesis essentially states that increasing BMI in childhood and adolescence
is the most logical interpretation of early age at menarche. o Overweight in early puberty is associated
with increased risk of gaining weight in adulthood. Obesity-related placements were found to have a
greater effect on adolescents than adults % The determination of the leptin gene gave further support for
the relationship between excess body fat and early sexual maturity at the molecular level. Leptin
stimulates the release of the pulse of the thyroid hormone in the hypothalamus, which acts as a sign of the
onset of menstruation.”” The relationship between the early start of menstruation and increased body
weight appears to be linked to the ability of leptin to stimulate the release of spring in GnRH. After being
produced by fatty tissue, leptin in the hypothalamus is connected to the accumulation of a large amount
of fat (about 16 kg) and can begin late puberty. The fact that age at menarche has a negative relationship
with leptin concentration is evidence that supports the hypothesis of Fresh Revelle hypothesis.30

It has long been found that body size factors, including height, weight, body mass index (BMI),
and body fat percentage are strongly associated with the onset of menstruation. 1.6 Growth relationship

. . . . . . .3
in height and weight with menstruation has been studied for a long time.

Table (5) Correlation between age at menarche and educational level of the study sample

Age at Educational
Correlations
Menarche level
Correlation Coefficient 1.000 715%*
Age at
Spearman's rho Sig. (2-tailed) . .000
Menarche
N 323 323
Correlation Coefficient 715%* 1.000
Educational
Sig. (2-tailed) .000
level
N 323 323

** Correlation is significant at the 0.01 level (2-tailed).
In the current study, there is a high significant correlation at 0.01 between age at menarche and
the educational level of the study sample. This result is logical because the sample was selected from the

girls' students category and having the first menstrual cycle.

Table (6) Correlation between age at menarche and family income of the study sample

Age at
Correlations Family income
Menarche
Age at Correlation Coefficient 1.000 A72%*
Spearman'’s rho
Menarche Sig. (2-tailed) . .002
Determination the Date of Menarche (88) Hassan
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Age at
Correlations Family income
Menarche
N 323 323
Correlation Coefficient A72%* 1.000
Family
Sig. (2-tailed) .002

income

N 323 323

** Correlation is significant at the 0.01 level (2-tailed).

Table (1) shows that approximately two-thirds of the sample (61.3%) belong to households with
sufficient income and the table (6) shows that there is a significant relationship at 0.01 between family
income and age at menstruation. This result can be explained by the fact that family income, when
sufficient, will provide girls the necessary nutrition for the age of puberty because of the basic elements
and components of the maturity of growth hormones and thus the onset of menstruation will be in
normal time and that any imbalance in nutrition in terms of quantity or quality will lead directly or
indirectly to the disturbance in the date of the first menstrual cycle, either be early or late.

Rigon, et al. (2010) said: "Nowadays, socioeconomic factors apparently become less significant
for age at menarche as compared to the last centuries when the consistent nutritional deficit was a major

problem worldwide".32 However, these factors are still important for low-income countries.

Table (7) Correlation between age at menarche and menstrual pattern of the study sample

Age at Menstrual
Correlations
Menarche pattern
Correlation Coefficient 1.000 .009
Age at
Spearman'’s rho Sig. (2-tailed) . .869
Menarche
N 323 323
Correlation Coefficient .009 1.000
Menstrual
Sig. (2-tailed) .869
pattern
N 323 323

No correlation between age at menarche and menstrual pattern of the study sample show in table
(7). Menstrual cycles are often irregular during adolescence, particularly the first cycle to the second cycle.
Most females bleed for 2—7 days during their first menses. Immaturity of the hypothalamic—pituitary—
ovarian axis during the early years after menarche often results in anovulation and cycles may be
somewhat long; however, 90% of cycles will be within the range of 21—45 days, although short cycles of
less than 20 days and long cycles of more than 45 days may occur. By the third year after menarche, 60—

80% of menstrual cycles are 21—34 days long, as is typical of adults.”
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Neuroendocrine immaturity causing approximately, half of the persistent symptomatic menstrual
irregularity, whilst half is due to increased androgen levels. The former condition corresponds to a
short/deficient luteal cycle phase, whilst the latter related to polycystic ovary syndrome. * Initial
anovulatory cycles tend to be pain-free, but they can be associated with heavy menstrual bleeding »
because estrogens, as opposed by progesterone, induce an unstable endometrial lining, the breakdown of
which causes major uterine bleedings. The cycle length becomes more regular (lower prevalence of
oligomenorrhea and irregular cycles) when regular ovulatory cycles commence, but often they become
more painful due to increased levels of circulating prostaglandins. This corresponds to the growing
prevalence of premenstrual and menstrual pain symptoms, with a higher prevalence of dysmenorrhea at
older gynecological ages.

Table (8) Correlation between age at menarche and number of days of menstrual flow of the study

sample

Age at Number of days

Correlations
Menarche of menstrual flow

Correlation Coefficient 1.000 .136%*

Age at
Spearman's rho Sig. (2-tailed) . 014
Menarche
N 323 323
Number of Correlation Coefficient .136* 1.000
days of Sig. (2-tailed) 014
menstrual flow N 323 323

* Correlation is significant at the 0.05 level (2-tailed).

The results of table (8) showed a significant correlation at the 0.05 level between age at menarche
and number of days of menstrual flow of the study sample and table (2) indicates that the menstrual flow
days were 70.3% for 6 and above. This result agrees with previous studies which confirmed that most
menstrual periods last between 3 and 7 days, and menstruation lasting more than 10 days is abnormal.
Signs of maturation of the female body. Usually associated with the ability to ovulate and multiply.
However, the appearance of menarche does not guarantee either ovulation or fertility.3s

Most females bleed for 2—7 days during their first menses. Immaturity of the hypothalamic-
pituitary-ovarian axis during the early years after menarche often results in anovulation. A previous
study of cycle length and blood flow length showed that 2.5% of girls had cycles shorter than 21 days and
3.4% had longer than 35 days. Less than 4 days of bleeding (less than 4 days) was reported with 3.2% of
the whole sample and a long bleeding period (> 6 days) of 19.6% of girls.

Determination the Date of Menarche

in a Sample of Girls in Karbala City (90) Hassan



52019 Jiiins = I il — L) lnal) - A apal) 5 el o lal) Alina - e ) ki g g sl gy al) Al

Table (9) Correlation between age at menarche and nature of the menstrual flow of the study

sample
Age at Nature of the
Correlations
Menarche menstrual flow
Correlation Coefficient 1.000 .046
Age at
Spearman's rho Sig. (2-tailed) . 406
Menarche
N 323 323
Correlation Coefficient .046 1.000
Nature of the
Sig. (2-tailed) 406
menstrual flow

N 323 323

Through the statistical analysis, there was no association between age at menarche and nature of
the menstrual flow as in table (9) and nearly half (54.8%) of the sample have moderate menstrual flow in
table (2). This evidence that most girls of the study did not have any menstrual disorders, where about
three-quarters of the sample had regular menstruation as shown in table (3), This is due to pituitary,
hypothalamic, and ovarian hormones.

Menarche is the result of complex interactions between the pituitary, hypothalamic, and ovarian
hormones. It also can be affected by the thyroid, adrenal, and pancreatic hormones. Thyroid hormones are
essential for normal menstruation, and their deficiency or excess can interfere with menstruation or lead
to a malfunction in current menstrual patterns. Adrenal androgens when abnormally elevated can affect
the production of normal ovarian estrogen, as well as reduce the production of the natural pituitary gland
for lutein. Low adiposity can lead to normal menstrual inhibition, and it is estimated that a minimum of
17% of body fat is necessary for menstruation, with 22% of body fat necessary to maintain normal
menstruation. It seems that leptin plays a role in maintaining normal menstrual cycles as well. Stress and

. . 38
obesity seem to predict early menses.

Conclusions

Age at menarche among girls in Karbala city is similar to that in other countries were (meanz SD)
12.09 £1.39 years, most of them have normal BMI, moderate and regular menstruation in the duration of
(6 and above) days. There is a significant correlation between age at menstruation and BMI, educational
level, family income, and a number of days of menstrual flow. While no significant correlation with the

menstrual pattern and menstrual flow of the study sample.

Recommendations
Trends in menarche age should be monitored and time of sexual maturation and its related

factors should be taken into account in strategies that aim to health education for girls about menstruation
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before it occurs. Girls who are educated about menstruation and early menstrual patterns are less anxiety

when they occur.
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