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Abstract

Body mass index (BMI) is useful for categorizing under- and
over-nutrition. It is the weight in kilogram divided by the height
in meters and squared. Socioeconomic status (SES) is an
economic and sociological combined total measure of a person's
work experience and of an individual's or family's economic
access to resources and social position in relation to
others.Menarche is defined as the first menstrual period in a
female adolescent. The purpose of this study to find out the
effect of BMI and socioeconomic state on menarche among
school girls in Tikrit. Methodology : In this study 100 female,
aging 11-13 years old were selected in Al-Marjan secondary
school of Tikrit region. Height and weight were measured. The
body mass index (BMI; kg/m2) was used as an index of relative
weight. The socioeconomic status were assessed according to
the educational and occupational levels of parents of the girls.
The age at menarche were evaluated . This study was done from
December 2021 to March 2022. Results : The mean and
standard deviation (SD) of menarche age was 12.87 + 1.17
years. About 60.3% of girls had normal BMI and 31%, 6.8%,
and 2% of them were underweight, overweight, and obese,
respectively. There was no significant relationship between
higher BMI and menarche age. There was no significant
relationship between socioeconomic status, physical activity,
and birth season, attitude towards menarche, nutritional status,
and number of brothers with age of menarche .While there was
a significant association of number of sisters and the menarche
age. Conclusions: The results showed a no significant
relationship between menarche age and BMI. The age of
menarche in this region was also different compared to other
regions of the globe.
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Introduction

Menarche is defined as the first menstrual
period in a female adolescent. Maturation
is a process that leads to physical and
sexual evolution, and secondary sexual
characteristics lead to changes in body
composition along with growth and
psychological puberty (1). The menarche
is an important indicator of the onset of
puberty and can be affected by
environmental and socioeconomic
conditions in each community (2). The
age at menarche reflects various aspects
of the health among the population,
including the growth and nutritional status
among different cultures and societies (3,
4). Based on existing evidence, the
menarche age has declined in the last
century throughout the developed and
developing countries, resulting in early
sexual activity, which can lead to sexual
risky behaviors in girls (5, 6). Several
studies have shown the association of
menarche age with different variables
consisting of psychological factors,
genetics, socioeconomic status, physical
activity, presence of chronic diseases,
diet, maternal and child factors such as
weight, height, BMI, low birth weight,
lack of breastfeeding, single child, birth
order, family size, birth  season,
preeclampsia, mother smoking, childhood
residency (urban or rural), parents
occupation and education, and race or
ethnicity (7-8). The consequences of early
menarche include overweight, nutrition
disorders, diabetes, breast and ovarian
cancer, cardiovascular diseases,
depression, and educational drop (9-10).
The role of height, weight, and body
structure on the menarche age has been
reported in some previous studies;
however, there is an uncertainty about
their roles (11-12) . According to the
previous studies, which have been
conducted in different ethnicities and
societies, the menarche age has been
found to be different (13-14) . Since
knowing information about menarche age
is essential for health policymakers,
especially in the provision of health

services and menstrual health education to
school girls, and also there is no data or
comprehensive study on menarche age
and its related factors among school girls
in Tikrit, therefore, the purpose of this
study to find out the effect of BMI and
socioeconomic state on menarche among
school girls in Tikrit.

Subjects and methods

A cross-sectional study with a first
stage of secondary school was carried out
during the period from December 2021 to
March 2022 in Tikrit city .

In the first stage, selection of schools
was done. Sample of the study was 100
female students from urban area . The
girls with a medical problem as chronic
disease were excluded from study.
Arrangements were done to get approvals
from the directorate of education in Al-
Marjan secondary for the selected schools
to conduct the study. All students
included in the study of the secondary
school was visited. The height and weight
were measured after taking a permission
for ethical prove.

The weight of the girls was measured with
uniform clothes taking off outer clothes
and without shoes. The height of girls was
measured by letting the girl to stand
barefooted near the height measuring
board, with both heals touching the board,
her back straight to the board and the
examiner checked the knee to be also at
straight position touching the board. The
head also straight looking forward with
the head-part measuring board touching
the head from above.

BMI can be calculated using this formula
[BMI = weight (kg) /(height m)?].

Table 1. BMI Categories according to
WHO (2000) [23]

BMI Categories | BMI Kg/m?
Under weight <185
Normal weight 18.5-24.9
Overweight 25.0-29.9
Class(1) 30.0-34.9
Class (2) 35.0-39.9
Class (3) > 40
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Categorization of socioeconomic class was based on the occupation and education of the

parents by applying the Hollingshead index [14]

Table 2: Five educational levels and five occupational categories
were used to identify socioeconomic classes (Hollingshead scoring) .

Educational level Score Occupation score
No education No occupation 0
Elementary school 1 Workman 1
Junior school 2 Blue collar worker 2
High school 3 White collar worker 3
University 4 Professional 4

A score of 0 was given to the lowest level
of education and occupation, and a score
of 4 was given to the highest. Three
socioeconomic classes were identified,
ranging from lowest to the highest, on the
basis of the sum of scores . The first and
second  socioeconomic  classes in
Hollingshead scoring were defined as low
and middle socioeconomic  classes,
respectively. The third and fourth classes
were defined as high socioeconomic class.
Mean values of age at menarche, height
and weight in groups classified according
to socioeconomic status .

Source of knowledge about menarche,
premenstrual complaints, and reactions to
menarche in each socioeconomic status
were compared by means of the T test.
Pearson correlation analysis was used to
determine  the relation between
menarcheal age and body mass index.
Multiple regression analysis was used to

reveal the effects of menarcheal age and
socioeconomic status on BMI. Data
processed using SPSS package (version
23), independent student test was used for
the testing the relation between variables.
P wvalue < 0.05was identified as
significant.

Results

The mean and standard deviation of
menarche age was 12.87 + 1.17 years. The
mean and standard deviation of weight
and height were 47.73 + 10.3 kg and
154.28 + 10.5 cm, respectively. Among
the participants, 60.3% of girls had
normal BMI and 31%, 6.8%, and 2% were
underweight, overweight, and obese,
respectively , Table (3). In the majority of
study subjects, (50%), menarche had
occurred in warm seasons of year, namely
(20.3%) and (30.7%) in spring and
summer, respectively (Figurel).

Table 3. The menarche and BMI of the sample according to the age

Age at Menarche

BMI Classification

Total

Normal underweight  overweight/obese 100

Not Menarche 5 10 0 15
9.1% 50.0% 0.0% 15.0%

11 years 30 0 5 35
54.5% 0.0% 20.0% 35.0%

12 years 15 10 5 30
27.3% 50.0% 20.0% 30.0%

13 years 5 0 15 20
9.1% 0.0% 60.0% 20.0%

Total 55 20 25 100
100.0% 100.0% 100.0% 100.0%
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Figure 1. The distribution of the sample according to the age at menarche and mean BMI

Table 4. The distribution of the sample according to the age at menarche and mean BMI
value

Age at Menarche BMI
(year) Mean Std. Deviation Minimum Maximum
Not Menarche

17.7 471 14.40 23.10
11.00 23.05 4.83 18.40 33.10
12.00 21.45 8.5 15.90 38.40
13.00 26.37 5.6 18.40 30.80
Total 22.44 6.4 14.40 38.40

F=1.149, P value 0.37 (not significant) (ANOVA test)
There’s non-significant weak correlation between the age at menarche and BMI

Table 5. The correlation between the age at menarche and BMI

Age at menarche

BMI Pearson Correlation 0.2 (not significant)
P value 0.519
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Table 6. Association between some studied variable and Age menarche .

Variable Mean(SD) P Value
v’ Socioeconomic state 0.2
High class. 12.67 (1.07)
v Physical activity 0.43
Active 12.68 (1.22)
Passive 12.81 (1.16)
v BMI (kg/m?) 0.2
<19 12.86 (1.11)
19 - 25. 12.82 (1.19)
> 25. 12.23 (1.17)
v’ Birth season 0.08
Spring 12.85 (1.15)
Summer. 12.65 (1.17)
Autumn 12.85 (1.18)
Winter 13.11 (1.11)
v’ Attitude toward the menarche 0.4
Positive 12.77 (1.17)
Negative 12.88 (1.12)
v Number of sisters 0.007
0 12.73 (1.19)
1 12.79 (1.13)
2 12.74 (1.07)
3 and above. 13.31 (1.17)
v Numbers of brothers 0.55
0 12.83 (1.15)
1 12.79 (1.19)
2 12.82 (1.13)
3 and above 12.59 (1.17)
v Nutritional status 0.7
Undesirable 12.86 (1.11)
Fairly Desirable 12.78 (1.18)

Discussion

This study is one of the studies for
menarche age and its association to BMI
and socioeconomic status among school
girls in Tikrit and compared it to what was
already known from other studies .

A study in Al-karch side of Baghdad
governorate showed the age of menarche
11.8+1.8 years (15) .In another study in
Kuwait, it was 12.4 years (16). In a study
of Saudi Arabia in 2014, the mean age of
the menarche was 11.5 + 1.48 vyears
(17),In  comparison  with  studies
conducted in developed countries, this
study results are agree with studies in
Canada, mean age of menarche was 12.72
+ 1.05 years (18), and in the other study in

the UK, the mean age of menarche
wasl2.7 £1.5 years (19).

In Tehran, the mean age of menarche
occurrence was 13.6 + 1.24 years (20)
,while in Turkey the menarche age was
13.30 years (21), which are higher than
the menarche age in the present study.

It seems that the existing differences
between the present study and other
mentioned studies could be somewhat due
to geographical variation, racial diversity,
and nutrition as well as weather
conditions of different areas.

Another previous study in Baghdad,
the mean weight of the menstruating girls
is 52.05+10.94 Kg, their mean height is
154.89 + 5.66
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Cm, and their BMI is 21.62+3.99 Kg/m?
(22)and the relationship between BMI and
menarche age was significant that high
BMI is associated with early age of
menarche and this is not agree with this
study. Studies done in some regions of the
world, including Kirchengast in Austria
(23), Lee in South Korea (24), Goonin
Nigeria (25), and Wang in China (26)
showed that the relationship between
BMI and menarche age is controversial,
thus, underweight girls with lower levels
of fat have a delayed menarche. On the
other hand, excessive obesity has a
negative effect on the mechanism of the
hormone axis of the hypothalamus-
pituitary with increasing body fat and
decreasing the secretion of sex hormones,
even leptin delays the onset of menarche
(27).

It seems that endo-biological process
of relationship between the occurrence of
menarche and BMI is partly unknown;
however, some reasons have been stated
in previous studies. One reason may be
that the girls who arrive early at menarche
have had a high BMI and positive energy
balance for a long period of time (28). The
other reason can be derived from this fact
that fat-derived leptin protein secretion in
obese girls is one of the causes of
hypothalamus stimulation to increase the
secretion of the GnRH hormone that
activates the pituitary-ovarian axis and
initiates puberty phenomenon (29).

Some studies have pointed to the
activity of sex hormones caused by
pituitary and hypothalamic hormones at
puberty as the cause of weight changes in
girls (30).

In this study the number of sisters was
an important factor. Girls who had more
sisters had delayed menarche. This result
is similar to the result of the Matchock
study in the United States indicating that
an increase in the number of sisters,
especially older sisters, has delayed
menarche age (31).

Some studies suggest that age at
menarche is not declining despite
increased the body mass index (BMI) in
the US, and also argue that BMI is not

related to age at menarche (32) , and this
is agree with this study. Similar to that
reported by Khabazanet alin Tehran
(33). The mean ages of menarche among
Iranian girls reported in two other studies
(1990, 1999) were 13.86 and 13.65 years
respectively (34).

Finally, there was no significant
association between socioeconomic status,
birth seasons attitude towards menarche
,nutritional status and number of brother
with age of menarche .

Conclusions

The results showed a no significant
relationship between menarche age and
BMI. The age of menarche in this region
was also different compared to other
regions of the globe.There was no
significant association between
socioeconomic  status,birth  seasons
,nutritional status and number of brother
with age of menarche.While , increase in
the number of sisters has delayed
menarche age.

Recommendation

1.Further elaborated study is required to
estimate the of menarche age of Iraqi
girls, because menarche age can vary by
location, it may not be possible to
generalize these results to other
communities in the Iraqg.

2. Further studies are necessary to identify
the inherent in the Iraq population, which
relate to and influence the age of
menarche.

References

1.Waylen A, Wolke D. Sex ’n ’drugs 'n
’rock ’n ’roll: the meaning and so- cial
consequences of pubertal timing. Eur J
Endocrinol. 2004;151 Suppl 3:U151-9.

2.Deardorff J, Abrams B, Ekwaru JP,
Rehkopf DH. Socioeconomic sta- tus and
age at menarche: an examination of
multiple indicators in an ethnically diverse
cohort. Ann Epidemiol. 2014;24(10):727-
33.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3412985/#B18
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4165951/#B24
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4165951/#B25

Tikrit Journal of Pharmaceutical Sciences 2023; 17(1):1-9

3. Euling SY, Selevan SG, Pescovitz OH,
Skakkebaek NE. Role of environ- mental
factors in the timing of puberty.
Pediatrics. 2008;121 :167-71.

4.Kaplowitz PB. Link between body fat
and the timing of puberty. Pediatrics.
2008;121 Suppl 3: 208-17.

5.Al-Sahab B, Ardern Cl, Hamadeh MJ,
Tamim H. Age at menarche in Canada:
results from the national longitudinal
survey of children & youth. BMC Public
Health. 2010;10:736.

6.Ku SY, Kang JW, Kim H, Kim YD, Jee
BC, Suh CS, e al. Age at
menarche and its influencing factors in
North Korean female
refugees. Hum Reprod 2006;21(3):833-
836.

7.van den Berg SM, Boomsma DI. The
familial clustering of age at menarche in
extended twin families. Behav Genet.
2007;37(5):661-7.

8.Gama A. Age at menarche in
Portuguese rural women from Oleiros.
Ann Hum Biol. 2008;35(6):639-55.

9.Dreyfus JG, Lutsey PL, Huxley R,
Pankow JS, Selvin E, Fernandez-Rhodes
L, et al. Age at menarche and risk of type
2 diabetes among African- American and
white women in the atherosclerosis risk in
communi- ties (ARIC) study.
Diabetologia. 2012;55(9):2371-80.

10.Lakshman R, Forouhi NG, Sharp SJ,
Luben R, Bingham SA, Khaw KT, et al.
Early age at menarche associated with
cardiovascular dis- ease and mortality. J
Clin Endocrinol Metab.
2009;94(12):4953-60.

11.Bralic 1, Tahirovic H, Matanic D,
Vrdoljak O, Stojanovic-Spehar S, Kovacic
V, et al. Association of early menarche
age and over- weight/obesity. J Pediatr
Endocrinol Metab. 2012;25(1-2):57-62.

12. Zhu HJ, Pan H, Zhang DX, Wu QY,
Zhang K, Li M, et al. Effect of
bodyweight on the onset of puberty of
female children and ado- lescents].
Zhongguo Yi Xue Ke Xue Yuan Xue Bao.
2010;32(1):25-8.

13.Ekerbicer HC, Celik M, Kiran H,
Kiran G. Age at menarche in Turk- ish
adolescents in Kahramanmaras, Eastern
Mediterranean region of Turkey. Eur J
Contracept  Reprod  Health  Care.
2007;12(3):289-93.

14.Parent A-S, Teilmann G, Juul A,
Skakkebaek NE, Toppari J, Bourguignon
J-P. The Timing of Normal Puberty and
the Age Limits of Sexual Precocity:
Variations around the World, Secular
Trends, and Changes after Migration.
Endocrine Reviews. 2003;24(5):668-93

15. Eman A. Alkaseer ,Raghad A. Ismail
.Technium BioChemMed , Age of
menarche among Iragi adolescent in
Baghdad 2017 ,.3 :17-21.

16. Al-Awadhi N, Al-Kandari N, Al-
Hasan T, Almurjan D, Ali S, Al-Taiar A.
,Age at menarche and its relationship to
body mass index among adolescent girls
in  Kuwait. BMC Public Health.
2013;13:29.

17. Al-Agha AE, Alabbad S, Tatwany B,
Aljahdali A. Menarche age of mothers and
daughters and correlation between them in
Saudi Arabia. Reprod Syst Sex Disord.
2015;4(3):100-153

18. Jasik CB, Lustig RH. Adolescent
obesity and puberty: the “perfect storm”.
Ann N Y Acad Sci 2008;1135:265-279.

19. Morris DH, Jones ME, Schoemaker
MJ, Ashworth A, Swerdlow AJ.
Determinants of age at menarche in the
UK: analyses from the breakthrough
generations study. Br J  Cancer.
2010;103(11):1760-4.



Tikrit Journal of Pharmaceutical Sciences 2023; 17(1):1-9

20. Ramezani Tehrani F, Mirmiran P,
Gholami R, Moslehi N, Azizi F.Factors
influencing menarcheal age: results from
the cohort of tehran lipid and glucose
study. Int J Endocrinol  Metab.
2014;12(3.) :16130.

21. Adali T, Koc I. Menarcheal age in
Turkey: secular trend and socio-
demographic correlates. Ann Hum Biol.
2011;38(3):345-5..

22. Najlaa F.Al-Jassar, Lamia Dhia Al-
Deen, Najat M.Al- Bayatti, Menahel N.Al
Qadhi.Age of Menarche in a Sample of
Iragi Girls and Associated Factors._Iraqi J.
Comm. Med. April. 2006; 19 (2).

23. Kirchengast S, Bauer M. Menarcheal
onset is associated with body composition
parameters but not with socioeconomic
status. Coll Antropol. 2007;31(2):419-25.

24. Lee SE, Yang JY, Lee JH, Kim HW,
Kim HS, Lee HJ, et al. Relationship of
age at menarche on anthropometric index
and menstrual irregularity in late
adolescent girls in Seoul. Ann Pediatr
Endocrinol Metab. 2013;18(3):116-21.

25. 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 Pediatr. 2010;10:60

26. Wang Z,DangsS, Xing Y, Li Q, Yan H.
fation of bodymassindex levels with
menarche in adolescent girls in Shaanxi,
China: a cross sectionalstudy. BMC
Womens Health. 2016;16:61.

27.Chen EC, Brzyski RG. Exercise and
reproductive  dysfunction.  Fertil
1999;71(1):1-6.

28.Erin Barbour-Tuck 1, Marta
Erlandsonl, Nazeem Muhajarine2,
Heather Foulds 1, and Adam Baxter-Jones
.Influence of Childhood and Adolescent
Fat Development on

Fat Mass Accrual During Emerging

Adulthood: A 20-Year
Longitudinal ~ Study.Obesity. 2018;26
(3):613-620 .

29.Plant ™, Barker-Gibb ML.

Neurobiological mechanisms of puberty
in higher primates. Hum Reprod Update.
2004:10(1):67-77.

30. Legro RS, Lin HM, Demers LM,
Lloyd T. Rapid maturation of the
reproductive axis during perimenarche
independent of body composition. J Clin
Endocrinol Metab. 2000;85(3):1021-5.

31.Matchock RL, Susman EJ. Family
composition and menarcheal age:anti-
inbreeding strategies. Am J Hum Biol.
2006;18(4):481-91.

32. Demerath EW, Towne B, Chumlea
WC, Sun SS, Czerwinski SA, Remsberg
KE, et al. Recent decline in age at
menarche: the  Fels  Longitudinal
Study. Am J Hum Biol. 2004;16(4):453—
457.

33.Khakbazan Z, Niroomanesh Sh,
Mehran A, Magidi Ahie A. Age at
menarche and its relationship with body
mass index. Hayat. 2005;11:55-62.

34. Mohammad K, Zeraati H, Majdzadeh
R, Karimloo M. Evaluating the trend of
change in the mean onset age of menarche
in Iranian girls. J Reprod
Infertil. 2006;7:523-530.



