OnLine Journal of Biological Sciences 7 (2): 66-71, 2007
ISSN 1608-4217
© 2007 Science Publications

Mean Age of Menarche in Trinidad and Its Relationship to Body Mass Index,
Ethinicity and Mothers Age of Menarche
Edward O. Uche-Nwachi, A. Odekunle, Johann Gray, Tanya Bethel, Yonia Burrows, Jennifer Carter,
Kirk Christie, John Dillett, Cary Evelyn, Lloyd Stubbs, Ingrid Osolo and Tara Workman
Anatomy Unit, Faculty of Medical Sciences University of the West Indies, St.
Augustine, Trinidad and Tobago, West Indies
Abstract: Menarche is the first menstrual period. It is the final event in the physical manifestation of
gonadal development. A study in Europe found that the median age of menarche was 12 years and 11
months and that by the tenth year, 0.8% of the girls had their first menses, while the figure for the
eleventh and twelfth years were 3.6 and 21.7% respectively. A Geneva study found that menarche was
present in 50% at the age of 12.75 years. This study reported that, in the periods 1955-1980, the age of
puberty has decreased by 0.5%, while the decrease between the periods 1965-1980 was 0.25%. Studies
in the 70s and 80s found that African American girls were taller, heavier and maturing earlier than
white girls of their age. Early menarche was observed in some of the girls by the age of 11 years, while
all the girls were menstruating at the age of 15 years. Precocious puberty was defined as puberty before
the age of eight years, while delayed puberty was defined as the absence of breast budding before the
age of 14. However some pediatricians have concluded that the onset of breast development before the
ages 7-8 years in white girls and between the ages of 6-7 years in African American girls may be part
of the normal variation in the timing of puberty. It had been suspected that the decrease in the age of
puberty is due to improved standard of living. However endocrine-disrupting chemicals from
environmental pollutants are now seriously implicated as major factors in early puberty, while the
ethnic factor has also been recognized. In this study, 489 students aged 15-17 selected from secondary
schools from different areas of Trinidad were used. The data was collected through a questionnaire and
the primary variable measured was the age of onset of menses. It also contained information on the
ethnicity of the respondents. The heights and weights of the students were also measured. Results
showed that, the mean age of menarche for Trinidadian girls was 11.71 years ±1.18. It also showed that
the mean age for Blacks was 11.67±1.29, while that of Indians was 11.65±1.08. The mixed races’
mean, was 11.87±1.09. No significant difference was found in the mean age of menarche between
Blacks and East Indians. The result also showed a decrease in the age of menarche with increased
BMI. The mean age of menarche of the mothers of the students sampled was 12.57 years, which is
significantly higher that that of their daughters. This is consistent with recent findings, which reported
that the mean age of menarche has been decreasing over the years in all societies.
Key words: Mean age of menarche in Trinidad and Tobago
INTRODUCTION

hormone releasing hormone (GnRH) secretion in fancy,
the reproductive axis usually enters into a period of
relative, but not absolute quiescence, until late
childhood, when pubertal maturation occurs[1]. Increase
in pulsatile release of GnRH is essential for the onset of
puberty. Recent studies suggest that during the prepubertal period, an inhibitory neuronal system
suppresses the release of GnRH and that during the
subsequent maturation of the hypothalamus, this
prepubertal inhibition of the hypothalamus is removed,

Menarche is the final event in a developmental
process called puberty, which is a physical
manifestation of the hormonal changes in the
hypothalamic-pituitary-gonadal
axis.
The
hypothalamic-pituitary-gonadal axis is minimally
stimulated by placental hormones during fetogenesis.
The effect of this stimulation is minimally manifested
during infancy. After this period of mild gonadotropic
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probability of having menarche than do short and thin
girls. This has been associated with increased levels of
leptin in obese children. It has been reported that
chronic elevation in peripheral concentrations of leptin
increased serum levels of both daytime and nighttime
bioactive leutinizing hormone (LH), at a significantly
younger age, than in control females. The earlier rise in
LH in leptin-treated females was associated with an
earlier increase serum oestradiol and occurrence of
menarche. This demonstrated that chronic elevation in
serum leptin concentration advances the nocturnal
increase in serum LH as well as other parameters of
female puberty[27]. It was also reported that body weight
exceeding 60 kg or a BMI of >20 kg has no or little
effect on menarche[8]. However, it has been recently
reported that girls with early menarche, tended to have
higher BMI than girls with average or later menarche. It
was therefore suggested that increases in relative
weight are consequent, rather than determinant of the
age of menarche[28].
The mean age of onset of menarche is clinically
important because it establishes the baseline for
determination of precocious and delayed puberty, both
of which could result from a pathology in the
hypothalamic-pituitary-gonadal
axis.
Precocious
puberty had been defined as the onset of menarche
before the age of eight years, while delayed puberty
was defined as the onset of menarche after thirteen
years of age[8]. However it is now recognized that the
transition from childhood to reproductive competency
of adulthood occurs across a wide range of ages in
normal, healthy adolescents [1]. The mean ages of
menarche in various population groups have been
reported[29,30].
The mean age of menarche for US girls has
decreased from 12.75 years to 12.54 years within the
last twenty five years[4,5], while the present mean age of
menarche for most European girls is about 12.9
years[29,30].
A similar study on the mean age of menarche
between 1965 and 1985 in Indians showed that the
mean age of menarche was 12.9 years in Madras and
12.5 years in Punjab. The same study found that the
mean of menarche for African girls in Somalia was 13.1
years, and that of Nigeria was 13.3 years[29,30] . In the
same study the figures for USA (all areas), was 12.8
years, North-East England 13.4 years, London 13.0
years, Paris 13.0 years, and Sydney 13.0 years. This
shows that, while the mean age of menarche of Africans
girls was similar to European girls, Indian girls have
slightly lower mean age of menarche, when compared
with Caucasians. The same study also found that the
mean age of menarche for European descendants in

allowing the adult pattern of pulsatile release of GnRH.
It is suspected that gamma-amino butyric acid (GABA)
is the neurotransmitter responsible for inhibiting GnRH
release before puberty[2,3].
The age of menarche has been decreasing over
decades in all races. A study in the United States (US)
showed that the mean age of menarche has decreased
from 12.75 to 12.54 years within the period of 25 years,
and that black girls had a lower mean age of menarche
than white girls[4,5]. In a different study, it was reported
that by the 11th year of age 28% of African American
girls had had their menarche while only 13% of white
Americans had had their first menses. It was also
reported that by the age of 12, 68% of African
American girls, and 35% of their white counterparts
have had their menarche[6] A similar study in Britain
showed that the mean age of menarche was 12 years 11
months[7], while another study in the Netherlands
showed that between 1985 and 1997, the mean age of
puberty has decreased from 11 years to 10.7 years[8]
Precocious puberty is defined as the onset of pubertal
development before the age of eight[7,8,9-12] The
incidence of precocious puberty is higher in certain
ethnic groups and some cases may be familial. The
familial group is characterized by a significantly lower
maternal age at menarche[13]. Children who migrated
from developing countries to Sweden, Netherlands,
France, Italy and Belgium, had early puberty[14-18].
Improved nutrition has been implicated as one of
the causes of earlier puberty among immigrants to
industrialized countries. However the very high
incidence of premature thelarche in Puerto Rican girls
has now been associated with endocrine disrupting
chemicals, found in pesticides and plastics. These
chemicals are reported to possess oestrogenic and
antiandrogenic activities[19]. The estimated incidence of
premature thelarche in Puerto Rican girls was found to
be 18.5 times higher than the average. In these girls
significantly high levels of phthalates and their major
metabolites were identified in 68% of patients with
premature thelarche, while less than 1% of controls had
high levels of these chemicals[20]. The evidence of
environmental chemicals as chemical disrupting agents
has been reported[21], while the effect of estrogenic
agents on pubertal growth and maturation of the
reproductive system has been reported in rhesus
monkeys[22]. Endocrine-disrupting chemicals from the
environment are now recognized as one of the causes of
reduced age of menarche in girls migrating to
industrialized countries[23].
Obese girls, irrespective of their ethnic origin, have
earlier age of puberty than control girls[4,24-26] and at a
given age, taller and heavier girls have a higher
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Analysis of data: The sample size utilized, based on
the primary question of this study, was determined
using a method for a descriptive study with a
continuous variable. A confidence level of 95% was set
using a confidence interval of 0.5 years. The standard
deviation (2.837) was obtained from a previous study of
similar objective. The type 1 error ( = 0.05), was used
in the calculation of the initial sample size. The sample
size was then calculated as 447. The sample fraction
was calculated as 0.2465%; therefore no correction
factor was required. The sample size was rounded up to
500 subjects.
Analysis of BMI was done by grouping the
students according to international standards. Those
whose BMI was less than 20, those between 20 and less
than 25, those between 25 and less than 30 and those
greater than 30. Designations such as underweight,
normal weight, overweight and obese were not used.
The data obtained from the questionnaire were
imputed into Epi Info (CDC Atlanta version 6.04) and
analyzed by the SPS programme. The age of menarche
was averaged for all girls who had their menses giving
a mean age for onset of menses. Relationships between
age at menarche and ethnicity, BMI, and mothers mean
age of menarche were sought. An ANOVA table was
generated which utilized t-test and F test (more than
two variables). This gave a p value for the variables
studied. Where the F test revealed a significant
difference between groups a post hoc (ph) evaluation
followed. This included a Tuky HSD to designate
which variables were significantly different.

USA was 12.8 years while that of African descendant’s
was12.5 years, suggesting a general decrease in the age
of menarche among descendants to the USA. It is
therefore suggestive that the decrease could not be due
to improved nutrition only, as had been suspected[29,30].
The values used to determine the mean age of
menarche in Trinidad are based on the studies done in
the United States of America. However the ethnic
make-up of the two countries is not similar.
The aim of this investigation was to establish a
database for the mean age of menarche in Trinidad. It is
hoped that this will be a step towards establishing a
database for the Caribbean region.
MATERIALS AND METHODS
Data collection: Data was collected from the female
population aged 14-17 years through cluster sampling
of schools according to geographical location,
incorporating stratified random selection. Random table
selection was used to select the secondary schools used
for this study. These geographical zones were allocated
by the Ministry of Education, covering the whole
country. In order to obtain the age range for the study
(14-17 years), students in forms 4 and 5 were used. A
minimum of 50 students participated from each school.
The study was reviewed and approved by the Ethics
Committee of the Faculty of Medical Sciences, The
University of the West Indies, Saint Augustine Campus.
Data was collected through a questionnaire,
distributed to the participants of the study. The primary
variable measured was the age of onset of menses. The
age of onset of menarche was approximated to the
nearest year. Other variables collected were ethnicity,
and BMI. The mothers of the participants were also
included in the study.
The questionnaire was conceived de novo and was
pre-tested. Sensitive and personal issues were carefully
considered. Another questionnaire was designed for the
mothers who participated in the study. The students
completed their questionnaires and returned them the
same day while their mothers were returned a week
later. The completed questionnaires from the students
were treated confidentially. Parents, teachers, and other
students were not allowed access to the information
contained
in
each
completed
questionnaire.
Standardization of height measurement was done using
the specifications of World Health Organization (31).
Test measurements were taken by two individuals, and
a coefficient of 0.5 cm was found between them.
Standardization of measurement of weight was done
using two electronic scales.

RESULTS AND DISCUSSION
The sample size of this experiment was 500 and the
response rate was 96%. Four of the girls had not had
their first menses at the time, while two of them refused
to answer the questions. Thus the mean age of
menarche was calculated for 495 girls who participated
in the exercise. Of this number, 212, representing
42.30%, were of African origin, 174, representing
34.7%, were East Indians. Ninety nine of the
respondents, representing 19.80%, were classified as
mixed, while three were Asians, and one was
Caucasian. Six of the respondents, did not know their
ethnic origin.
The mean age of menarche for all girls sampled
was 11.71 years ±1.18 (Table 1).
There were no significant differences, between the
mean ages of menarche for Blacks (11.67, ±1.29), East
Indians (11.63, ±1.08) and mixed (11.87, ±1.09) races
(p = 0.597). The sample sizes of Asian and Whites were
68
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Table1: Mean age of menarche by ethnic group
Mean age of menarche
Ethnicity
(years)
Blacks
11.67
East Indian
11.65
Mixed
11.87
Asians
12.00
White
12.00
Mean value not significant at p<0.0597
Table 2: Mean age at Menarche by BMI
Mean age at
BMI
Menarche (years)
Number
<20
11.97
233
20.00-24.99
1.54
183
25.00-29.99
11.35
52
>30.00
11.42
19
Mean value is significant at p<0.001

menarche, and that secular changes in BMI and in the
mean age at menarche, could be independent
phenomenon[28]. In this investigation it was also found
that the BMI of the girls was related to the age of onset
of menarche (Table 2). This is consistent with findings
which reported that BMI is a contributing factor in the
age of onset of puberty[1,8,24-26]
It was also found that the mean age of menarche
for mothers was higher (12.57 vs. 11.71 years) than that
of their daughters, a further manifestation of the decline
of the age of menarche over the years. In the US, the
average age at menarche was reported to have declined
from 12.53 years to 12.34 years over a ten year
period[34]. It had been suspected that the decline in the
age of menarche over the years was due to improved
standard of living. However recent studies have
implicated endocrine disrupting chemicals in the
environment as being responsible for this trend[19,21-23].
Girls with high levels of lead in their blood had delayed
menarche in US while exposure to dichlorodiphenyl
trichloroethane (DDT), has been reported to decrease
the age of menarche[35-36].
From this investigation, we established that the
mean age of menarche in Trinidad is 11.71 years ±1.18.
We also established that the mean age was not
significantly different between Blacks and East Indians
(11.67, ±1.29 vs. 11.65, ±1.08). This should form the
baseline for further studies, involving larger groups,
and possibly involving more Caribbean countries.

O. of participants
(N)
212
174
99
3
1

Percentage
(%)
48.84
37.58
10.68
3.90

very small when compared with Blacks and East
Indians sampled (Table 1).
A significant difference was found between BMI
groups (p<0.000). Eight girls refused to take weight and
height measurements which were required to calculate
BMI. The result showed that the age of menarche
decreased up to the BMI of 30, but tended to increase
after that value (Table 2).
The mothers who responded to the questionnaire
were 67 in number (13.4%). The mean age of menarche
for the mothers was 12.57 years. The mean age of
menarche for the girls and mothers were compared
using a paired t-test. There was significant difference
between the mean age of menarche for the mothers
(12.57 years) and the girls (11.71) years (p<0.000).
In this study the mean age of menarche for
Trinidadian girls was found to be 11.71 years. It is clear
from these figures that the mean age of menarche of
Trinidadian girls is lower than those of US and
European girls. It will therefore be inaccurate to use the
US and European standards in Trinidad.
It was also found that the mean age of menarche of
girls of African descent was 11.67 years while that of
girls of East Indian descent was 11.65 years. Genetic
influence has been reported to have a major
contribution on age at menarche[32]. It has been recently
reported that age of onset of menarche has strong
genetic influence, and that menarche was seven months
earlier in girls with AA genotype with estrogen receptor
alpha( ER alpha), but occurred eleven months later in
girls with combined ER alpha, ER beta genotype[33].
The decline in the age at menarche in US girls has been
attributed to increase in childhood obesity. It was
reported that girls with early menarche tended to have
significantly higher BMI than girls with average or later
menarche. It was however, also noted that these
differences did not emerge until after menarche. It was
therefore suggested that increases in relative weight are
a consequent, rather than determinant of the age at

CONCLUSION
The result of this experiment shows that the mean
age of menarche in Trinidad is 11.71±1.18. It also
showed that the mean age for black Trinidadians
(11.67±1.29) was not statistically significant with that
of Indo Trinidadians (11.65±1.08). The result also
showed that girls who reached menarche at younger
ages had higher BMI. It further confirmed that the mean
age of menarche has been decreasing over the years.
ACKNOWLEDGEMENT
We are grateful to the Community and Public
Health Unit of the Faculty of Medical Sciences, UWI,
Saint Augustine, for their support and guidance.
REFERENCES
1.

69

Palmert, M.R. and P.A. Boepple, 2001.Variations
in the timing of puberty: clinical spectrum and
genetic investigation. J. Clin. Endocr. Metab.,
86: 2364-2368.

OnLine J. Biol. Sci., 7 (2): 66-71, 2007
2.
3.
4.

5.
6.
7.

8.

9.
10.
11.

13.

14.

15.

16.

Terasawa, E., D.L and Fernandez, 2001.
Neurobiological mechanisms of the onset of
puberty in primates. Endocrine Rev., 22: 111-115.
Plank T.M and M.L Barker-Gibbs, 2004.
Neurobiological mechanisms of puberty in higher
primates. Human Reproduction Update; 10: 67-77.
Anderson S.E, G.E Dallal and A. Must, 2003.
Relative weight and race influence age of
menarche:
results
from
two
nationally
representative surveys of US girls studied 25 years
apart. Pediatrics, 111: 844-850.
Chumlea, C.W. and C.M. Schubert, 2003. Age of
menarche and racial comparisons in US girls.
Pediatrics, 111: 110-113.
Diana, Z., 2000. When little girls become women:
Early onset of puberty in girls. Ribbon, 6: 1 1-5.
Whincup P.H., J.A. Gilg, K. Odoki, S.J.C. Taylor
and D.G. Cook. Age of menarche in contemporary
British teenagers: Survey of girls born between
1982 and 1986. BMJ, 322: 1095-1096.
Dick, Mul, A., M Fredricks, S. Buuren,
W. Oostdijk, P. Verloove-Vanhorick and J. Wit,
2001. Pubertal development in the Netherlands
1965-1997. Pediatric Res., 50:479-486.
Klein, K.O., 1999. Precocious puberty: Who has it?
Who should be treated? J. Clin. Endocrino. Metab.,
84: 2411-2414.
Stanhope, R., 2000. Premature thelarche: clinical
follow up, and indications for treatment. J. Pediatr
Endocr. Metab., 13: 827-830.
Ng, S.M., Y. Kumar, D. Cody, S.C. Smith and
M. Didi, 2003. Cranial MRI scans are 12. Carel J.,
N. Lahlou, M. Roger and J.L. Chaussain, 2004.
Precocious puberty and statural growth. Hum.
Reprod. Update, 10: 135-149.
Vries, L., A.
Lauschansky M., Shohat and
M. Philip, 2004. Familial central precocious
puberty suggests autosomal dominant inheritance.
J. Clin. Endocrinol. Metab., 89: 1794-1800.
Proos, L.A., Y. Hofvander, and T. Tuvemo, 1991.
Menarcheal age and growth pattern of Indian girls
adopted in Sweden. Acta Paedeatr. Scand,
80: 852-858.
Oostdijk, W., Y.M. Yap and F.M.E. Slijper 1996.
Puberteit en eindlengte bij uit het buitenlaand
geadopteerde dinderen. Tijdsch Kindergeneeskd;
64, 39-43.
Virdis, R., M.E. Street, and M. Zampolli, 1998.
Precocious puberty in girls adopted from
developing
countries.
Arch. Dis.
Child,
78: 152-154.

17. Baron, S., J. Battin and A. David, 2000. Puberte
precoce chez des enfents adoptes de pays etrangers.
Arch. Pediatr., 7: 809-816.
18. Krstevska-Konstantinova,
M.,
C. Charlier,
M. Crean, M. Du Caju, C. Heinrichs and C. de
Beaufort, 2001. Sexual precocity after immigration
from developing countries to Belgium: evidence of
previous exposure to organochlorine pesticides.
Hum. Reprod., 16: 1020-1026.
19. Colon, I., D. Caro, C.J. Bourdony, and O. Rosario,
2001. Premature thelarche in Puerto Rico: Natural
phenomenon, man-made health catastrophe, or
both? Cancer Environ., 2001, 6 (1): 1-8.
20. Colon, I., D. Car, C. J. Bourdony and O. Rosario,
2000. Identification of phthalate esters in the serum
of young Puerto Rican girls with premature breast
development. Environ. Heatlh Perspect., 108: 895900.
21. Rogan W.J., and N.B. Regan, 2003. Evidence of
environmental chemicals on the endocrine system
of children. Pediatrics, 112: 247-252.
22. Golub, M.S.,
C.E. Hogrefe, S.L. Germann,
B.L. Lasley, K. Natarajan and A.F. Tarantal, 2003 .
Effect of exogenous estrogenic agents on the
pubertal growth and reproductive system
maturation in female rhesus monkeys. Toxicol.
Sci., 74: 103-113.
23. Parent,
A.,
G.
Teilmann,
A.
Juul,
N.E. Skakkebacek, J. Toppari and J. Bourguignon,
2003. The timing of normal puberty and the age
limits of sexual precocity: Variations around the
world, secular trends and changes after migration.
Endocrine Revi., 24: 668-693.
24. Kaplowitz, P.B., E.J. Slora, R.C. Wasserman,
S.E. Pedlow and M.E. Herman-Gidens, 2001.
Earlier onset of puberty in girls: Relation to
increased body mass index and race. Pediatr.,
108: 347-353.
25. Freedman, D.S.,
L.K. Khan, M.K. Serdula,
W. Dietz, S.R. Srinivasan and G.S. Berenson,
2003. The relation of menarcheal age to obesity in
childhood and adulthood: The Bogalusa heart
study. BMC Pediatr. 3: 3 doi: 10.1186/1471-24313-3.
26. Janssens, J., M. Vandeloo, A. Alonso, L. Brukers
and G. Molenberghs, 2003. Lifestyle factors and
puberty in
girls.
Proc.
Am. Soc. Clin.
Oncol., 22: 97 (abstr 388).
27. Wilson, M.E., F. Jeffrey, C. Kathy, R. Yoda,
A. Legendre, and D. Mook, 2003. Leptin
administration increases nocturnal concentrations
of leutinizing hormone and growth hormone in
juvenile female rhesus monkeys. J. Clin.
Endocrinol. Metab., 88: 4874-4883.
70

OnLine J. Biol. Sci., 7 (2): 66-71, 2007
33. Stavrou I., C. Zois, A. Chatzikyriakidou,
I. Georgiou and A. Tsatsoulis 2006. Combined
estrogen receptors alpha and estrogen receptor beta
genotypes influence the age of menarche. Hum
Reprod., 21: 554-557.
34. Anderson S.E., G.E. Dallal and A. Must 2003.
Relative weight and race influence average age at
menarche:
results
from
two
nationally
representative surveys of US girls, studied 25 years
apart. Pediatrics, 111: 844-850.
35. Wu T., G.M. Buck and P. Mendola, 2003. Blood
lead levels and sexual maturation in U.S. girls: The
Third National Health and Nutrition Examination
Survey, 1988-1994. Environ. Health Perspect.,
111: 737-741.
36. Ouyang, F., M.J. Perry, S.A. Venners, C. Chen,
B. Wang, F. Yang, Z. Fang, T. Zang, L. Wang, X.
Xu and X. Wang 2005, Serum DDT, age at
menarche, and abnormal menstrual cycle length.
Occup. Environ. Med., 62: 878-884.

28. Demerath, E.W., J. Li, S.S. Sun, W.C. Chumlea,
K.E. Remsberg, S.A. Czerwinski, B. Towne and
R.M. Siervogel, 2004. Fifty-year trends in serial
body mass index during adolescence in girls: The
Fels Longitudinal
Study. Am. J. Clin. Nutr.,
80: 441-446.
29. Marshall, W.A. and J.M Tanner, 1969. Variations
in patterns of pubertal changes in girls. Arch. Dis.
Child, 44: 291-303.
30. Eveleth P.B. and J.M. Tanner, 1990. Worldwide
variation in human growth 2nd Edn. Cambridge:
Cambridge University Press.
31. WHO. Physical Status 1995: The Use and
Interpretation of Anthropometry. WHO Technical
Report Series, 854: 427-493.
32. Towne, B., S.A. Cherwinski, E.W. Demeranth,
J. Blangero, A.F. Roche and R.M. Siervogel, 2005.
Heritability of age at menarche in girls from Fel
Longitudinal Study. Am. J. Phys. Anthropol.,
128: 210-219.

71

