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Abstract

The first menstrual period is known as menarche. It usually start sometime between ages 11
and 14years. But it can happen as early as age 9 or as later as 15 years. This study was
carried out to determine the age, weight, height, body mass index and waist circumference at
menarche among secondary school girls in Otolo, Nnewi ,Anambra South east Nigeria. This
study was a descriptive survey with non-probability sampling techniques. One-on-one
interviews were used to collect the data’s. These data’s were analyzed using frequency and
presented in tables. Results from this study revealed that the mean menarche age is
13.49+0.06, mean weight 51.66+8.33kg, mean body mass index 20.14+2.72kg/m? and mean
waist circumference 0.73 +0.06m. The coefficient of variation was highest for weight
(16.31%) and least for height (3.75). The coefficient variations of age are 7.04%, body mass
index 13.51% and waist circumference 8.22%. The findings of this study indicated little
change in the weight, body mass index and waist circumference of subjects from one age
group to another during menarche.
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Introduction

Monarch is the onset of menstruation. It is
the most striking event is the whole
process of female puberty. From both
social and medical perspectives, it is often
considered the central event of female
puberty as it signals the possibility of
fertility (221,

The age at menarche is an important factor
in health planning and it is known to be
influenced by genetic factors,
environmental condition, body stature,
family  size, body mass index,
socioeconomic  status and level of
education. Overweight and increased body
mass index have been among the major
changes in girls, it is most likely that these
factors affect the menarche age .

The age at menarche shows the
effectiveness of the female reproductive
hormones, luteinizing hormone and follicle
stimulating hormone 51,

Girls experience monarch at different ages.
The timing of monarch is influenced by
female biology as well as genetic and
environmental factors. The average age of
monarch has declined over the last century
but the magnitude of decline and the
factors responsible remain subjects of
contention. This biological event is the
outcome of a number of social and
biological factors, and the mean
menarcheal age appears to be a sensitive
indicator of the biosocial status of a
population [ 7:8.9.101

The worldwide average age of menarche is
very difficult to estimate accurately, and it
varies significantly by geographical
region, race, ethnicity and other
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characteristics. Various estimates have
placed it at 13.0 11,

In the 19" century, factors that were
thought to exert an influence on the
physical menstruation of girls were
climate, ethnic origin, social status, urban
or rural residence, physical activity,
education, sexual stimulation, housing, and
health status [*21,

Studies carried out in the 20" century
documented other factors associated with
the age at menarche of season and with at
birth, physique, position at the sib ship,
family occupation, education of parents
and family size 021,

The relationship of physical growth to
menarche age in humans continues to
intrigue the researchers. Two principal
hypotheses have been postulated. The first
suggests a close correlation between rate

of skeletal menstruation and menarche age
[13, 14, 15, 16]

Following this view, borne age has been
chemically as the most appropriate general
measure of developmental age in
individuals which applies across human
populations 7181,

The hypothesis postulates that the pre-
menarche girl is growing towards an
appropriate structural status to mitigate
reproduction, and the age at which this
status is attained is closely correlated with
menarche age 1°1,

The second view suggested that age at
menarche might be related to attainment of
appropriate skeletal status 21,

Since the relationships of physical growth
to menarche age in humans continue to be
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subjects of contention, there is need to
carry out this research. Hence this study is
aimed at determining if age and physical
developments have effects on the onset of
menarche in young secondary school girls
among the Igbo tribe of Otolo, Nnewi,
Anambra State, Nigeria.

Materials and Method
Study Population

The population of the study involved 341
secondary school girls of Igbo origin
between the ages of 9-17 years who
reached menarche over a period of twelve
months.  The population comprises of
students from 8 public schools and 33
private schools in Otolo Nnewi, Anambra
State, Nigeria.

Instrument for Data Collection

The girls were called and interviewed on
birth date, age, month of menarche and
year of menarche and the data’s recorded.
Other instruments used in collection of
data include scale balance, meter rule, and
tailors tape-rule.

Method of Data Collection

The questions asked were directed to
junior secondary school female students
who have attained their menarche stage
within the duration of the study on
different  occasions. Respondent
participated with an assurance of
confidentiality and anonymity. The data
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was collected over a period of two weeks.
One-in-one interview was conducted and
other physical measurements were also
taken as follows:

Height: The height of the students were
measured with the girls standing erect,
heels together, chin up, a horizontal ruler
was made to rest on the head and the
heights taken from the erect meter rule
placed on a flat surface against the wall.

Weight: The students were weighed using
a bathroom scale which was regularly
checked against a standard scale. Each
student was asked to remove everything
they have in their pockets and hands. This
was done so that no additional weight is
added to their normal weight.

Waist Circumference:  The students
waist circumferences were measured using
tailors tape rule. The zero end of the tape-
rule was placed at the centre of the
students umbilicus (navel) which the goes
round the waist to meet the zero end of the
tape rule. The point at which the tape-rule
meets the zero ends is taken and recorded.

Methods of Data Analysis

The responses from the one-on-one
interviews were analyzed manually.
Results were tallied, put in frequency
distribution tables so as to highlight the
relative difference in frequency and
percentage for each variable. The data
were recorded in excel worksheet and
analyzed using t-test, analysis of variance,
and correlation test in the statistical
package for social science (SPSS 16& 21).
Level of significance is set at 95%
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confidence
significance.

limit or 5% level of

Ethical Approval

The study was conducted after obtaining
approval from the faculty of basic medical
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Informed Consent

Informed consent was obtained from the
principals and heads of administrations of
the schools used. Privacy was also
provided for respondents while explaining
the procedure to answer the questions
asked. Respondents were also told about
their rights to decide whether to participate

science ethical committee, college of
health  sciences, Nnamdi  Azikiwe
University.
Results

in the study or not.

Table 1 showing respondents socio-demographic characteristics

Menarch Age (years) Frequency (n=341) Percentage (%)
11 3 0.9
12 39 114
13 140 41.1
14 114 334
15 37 10.8
16 7 2.1
17 1 0.3
Total 341 100

The age of the respondents was between 11-17years. 0.9% respondents were 11lyears old,
11.4% were 12years old, 41.1% for 13years, 33.4% for 14 years, 10.8% for 15 years, 2.1%
for 16years and 0.3% for 17years. It was inferred that the most common menarche age was
12-15years old.

Table 2: Showing the distribution of mean height, mean weight, mean body mass index and
mean waist circumference with their standard deviations according to age of menarche.

Age 11 12 13 14 15 16 17

Sample size | NO % NO % | NO % | NO % |[NO % NO % |[NO %
3 0.9 39 11.4 | 140 41.1 |114 334 |37. 10.8 7 21 1 0.3

Mean height | 11.59+0.06 |1.60+0.06 |1.60+0.06 |1.59+0.58 |1.63+0.06 | 1.67 £0.52 | 1.60

Mean

weight 58.0 +9.50 51.1+816 |50.7+7.98 |51.5+862 |55.3+857 |53.7+6.02 | 50.0

Mean/BM
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(Pag/M? 22.86 + 2.54 | 19.84% 2.48 | 19.90+2.69 | 20.262+2.83 | 20.83%2.73 | 20.14+2.04 | 17.93
Mean WC | 0.77£0.11 | 0.73+0.07 | 0.73+0.06 | 0.730.06 | 0.76 £ 0.06 | 0.69 £ 0.05 | 0.73

In ages 12, 13,14 and 17, menarche occurs at an invariant mean weight of about 51.5kg.
Height at menarche in ages 12 through 15 and age 17 are not significantly different. Late
natures at age 16 are relatively taller compared to other groups; the difference was however
not statistically significant.

The age group 11 years that reached menarche was of comparable height (1.59m) to other
groups but had heavier weight than the other groups. The mean body mass index in all the
groups were high expect in group 17 having very low body mass index therefore making it
underweight in ages 12,13,14and 17 there mean circumference are significant. Age group 16
had the least mean waist circumference while age group 11 has the highest mean waist

circumference.

Discussion

341 secondary school girls between the
ages 11 -17years participated in this
research work. The mean menarche age of
girls occurred most in ages 13 and 14years.
This study is in line with study of 352
randomly selected secondary school girls
in an urban population in South-western
Nigeria which reported a mean menarche
age of about 13.94 years with 76.8% of the
girls attaining menarche between 13 and
15 years [211,

Another study conducted in Enugu, South-
east was 13.54 [221 while a study on 322
secondary school girls in lorin concluded
that the mean menarche age is 13.7 + 1.10
years 23],

The mean height of girls used for this
study is 1.60 + 0.06m. It was noticed that
the age group 16years were the tallest
(1.67 = 0.52m) followed by the age group
15 (1.63 £ 0.06m).

This result is in line with reports by [24]
that late menarche girls are significantly
taller than girls with early menarche. The
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mean height attained in this study is
significant to reported values of about
1.60-1 = 62m for North American
menarche height 251,

The mean menarche weight of this study is
51.66 + 8.33kg. It was discovered that age
group llyears were the heaviest compared
with other age groups. Ages 12 through
14 years had similar mean weight with the
menarche weight while age 17years had
the lowest mean weight. In earlier studies,
(231 reported that the mean weight of
secondary school girls at Ilorin is 48.5kg
which corresponds with 261 on the
ambulatory patients.

The mean body mass index of this study is
20.14 + 2.72kg/m?. It is concluded that
those with early onset on menarche had
higher BMI compared with those who
started their menarche late. Age group 11
years had a mean BMI of 22.86 + 2.52
while age group 17 years had 17.93. This
result is statistically in line with study
conducted by 27 which shows that mean
menarche BMI of girls in Sabzevar, and
Iran is 21.27 + 4.15 kg/m?.
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The mean menarche waist circumference
of this study is 0.73 = 0.06m. Age groups
11 and 15 years had 0.77 £ 0.11 and 0.76
0.06m. This shows that age groups 11 and
15 years had higher mean waist
circumferences at menarche. Age groups
12 through 14 and age group 17 years had
a significant mean waist circumference
with the overall mean waist circumference
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CONCLUSION

The result of the present study showed that
the age at menarche in girls in Otolo,
Nnewi, Anambra State had is 13.49 £ 0.95
years, mean height of 1.67 = 0.52m, mean
menarche weight of 51.66 + 8.33, mean
menarche body mass index of 20.14 + 2.72
kg/m> and mean menarche waist

) circumference of 0.73 + 0.06m.
of this study.

References

1. Atay Z,S Turam T, Gurant A, Bereket A (2011). Puberty and influencing factors in school
girls living in Istanbul: end of the secular tread Pediatrics; 128 (1): 40 — 5.

2. Chumlea WC, Schubert CM, Roche AF, Kulin HE, Lee PA, Himes JH, Sun 55 (2006).
Age at menarche and racial comparisons in 115 girls Pediatrics, 111:110-113.

3. Demerath EW, Towne B, Chumlea W, Sun 55, Czerwinski 5A, Remsberg KE, Siervigal
RM (2004). Recent decline in age at menarche the fels longitudinal study. Am J. Hum.
Biol; 16:453 — 457.

4. Ayatollahi SM, Dorolatabodi, SA, (2002). Age at menarche in iron. Ann Hum. Biol 29
(4): 355-62.

5. Sharna K, Talwer, Sharma N (2005). Age at menarche in relatrion to adult body size and
physigue. Ann. Hum Biol 15 (6): 431-434.

6. Dan IC, Roberts DF (1993). Menacheal age in University of Warwick young women J.
Biol Sci, 25:531-538.

7. Lindgren G (1976). Height, weight and menarche in Swedish urban school children in
relation to socioeconomic and regional fctors. Annals of Human Biology 3, 501-528.

8. Bielick, T, Welon Z (9182). Growth data as indicators of social inequalities: the case of
Poland, Yearbook of Physical Anthropology, 25: 153-167.

9. Laska-Mierzejewska T, Milicer H, Piechaczek H (1982). Age at menarch and its secular
trend in urban and rural grils in Poland. Annals of Human Biology, 9:227-233.

10. Vienna A, Capucci E (1994). Menarcheal age in central Italy. American Journal of
Human Biology 6;547-549.

11. World Health Organization multi centre study in menstruation and adulatory patterns in
adolescent girls.  Multicentres cross-sectional studies of menarche. World Health
Organization Task Force on Adolescent Reproductive Health. J Adolsi Health Care 1986;
7:229-35.

12. Heidi DN (1986). Menarcheal age in Europe Yearbook of phys Anthropol 1% edition,
29;81-112.

13. Shuttle worth FK (1937). Sexual menstruation and physical growth of girls aged 6-19.
Monogr so Res child develop.

14. Simmns K, Greulich W (1943) Menarcheal age and the height, weight and skeletal age of
girls age 7-17 years J. Padiatrics 22:518-548.

Age, Weight, Height, Body Mass Index And Waist-Circumference At Menarche Among Secondary

School Girls In Otolo, Nnewi, South Eastern NigeriaChukwujekwu IE, Ezejindu DN, Olabisi O.J. Ll



International Jours

A‘% International Journal of Research (IJR) Vol-1, Issue-4, May 2014 ISSN 2348-6848

P

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27

Johnson FE, Malina R, Galbriaith MA (1971). Height, weight and age at menarche and
the critical weight hypothesis- Science 174:1148-1149. Journal, Epidemiology, 162 (7):
623-632.

Marshall WA (1974). Inter relationships of skeletal menstruation, social development
and romatic growth in man. Ann Hum Biol 1:29-40.

Tanner JM, Whitehouse N (1959). Standards for skeletal maturity. Part 1 international
children’s centre, pairs.

Eveleth PB, Tanner JM (1976). Worldwide variation in human growth combridge
University Press, New York.

Ellison PT (1982) Skeletal growth fitness and menarcheal age. A composition of two
hypothesis. Hum Biol 54:269-281.

Frisch RE, Revelle R (1970). Height and weight at menarche and a hypothesis of critical
body weights and adolescent events science, 169 (943); 317-399.

Abioye-kuteyi EA, Ojofeitimi EO, Anna 01, Kio F, Aluko Y, Monsuru O (1977). The
influence of socioeconomic and nutritional status on menarche in Nigeria School girls.
Nutr. Health 11;185-195.

Uche GO, Okorafor AE (1979). The age of menarche in Nigeria urban school girls. Ana
Hum. Biol 6:395-398.

Fakeye O (1984). Age and physical measurement at menarche in school girls at llorin.
Nigerian medical practitioner Vol 7(4): 124 — 128.

Frisch RE, (1972). Weight at menarche: similarly for well nursihed and undernourished
girls at different ages and evidence for historical constancy. Padiatrics, 50:445-448.
Zachrias 1, Rand W, Wartman R (1976). A prospective study of sexual development and
growth in American girls. The statistics of menarche. Obstor cyneracol, surv. 221-225.
Osler D, Crawford J (1973). Examination of the hypothesis of a critical weight at
menarche in adulatory and bed ridden mentally returned girls. Paed. 51:675.

. Akbar P, Hamideh Y, Laden N (2011). The relationship between menarche age and

Anthropometric indexes of girls in sabzevar iran. World Applied Sciences Journal 14
(11), 1748-1753.

Age, Weight, Height, Body Mass Index And Waist-Circumference At Menarche Among Secondary

School Girls In Otolo, Nnewi, South Eastern NigeriaChukwujekwu IE, Ezejindu DN, Olabisi O.J. Lz



