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Abstract: The changing trends in the prevalence of childhobdsity, early puberty and menarche, and ethndracia
differences in the effect of BMI on the reproduetsharacteristics of young females around the werédrants continuous
evaluation. Hence, this study aims to investigatssible variations in the influence of BMI on thgeeaat menarche as well
as duration of menstrual cycle and menses in yairlg in two urban areas in southern Nigefarticipants (n = 52;
median age = 20 years) were classified into 3 ggpoprmal, NM (n = 27; BMI = 21.0 * 2.0 Kgfin overweight, OW (n =
14; BMI = 28.1 + 1.2 Kg/rf) and obese, OB (n = 11; BMI = 31.5 + 0.6 KGnBMI was calculated from the equation;
BMI = weight, kg/height, rh Cross-sectional data on menarche and menstrale pgtterns were obtained through self-
administered questionnaires. Data analysis shovegatiatically significant difference in the BMp<€ 0.000). Though the
mean(x SD) ages at menarche were similar (NM = 312 years; OW = 12.9 + 0.9 years; OB = 13.7 & ykars)p>
0.05, the average duration of the menstrual cycle (NI27.3 + 1.4 days; OW = 27.9 £ 0.6 days; OB = 20144 days)
and menstrual bleeding (NM = 4.4 + 0.6 days; OW.4#0.8 days; OB = 5.4 + 0.9 days) differed siigaifitly according

to the BMI (p< 0.0001andp< 0.05respectively). There was an increase in the aeelenggth of the menstrual cycle and
menses with increased BMI (r = 0.52, 95% CI = 0-:28.69,p< 0.000) and (r = 0.38, 95% CI = 0.12 — 0.58; 0.05
respectively. However, the correlation between Bivitl age at menarche was weak (r = 0.25, 95% CI02 -0 0.49p>
0.05; and the average duration of the menstrual ctehel to decrease with older menarcheal age, ththighwvas not
statistically significant (r = -0.02, 95% CI = -0.2 0.26,p> 0.05. Girls with higher BMI experience longer menstrual
cycle and menses compared to their normal weigintesparts. The effect of BMI on age at menarchitha relationship
between early onset of menarche and the durationesistrual cycles and menses later in life maybeotausal. Further
investigations may resolve these differences iatiah to the reproductive characteristics of yofergales.
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1. Introducti onset of puberty and eventually menarche in incalited
- Introduction nations [11-13] and other regions with improving

Menarche refers to the first menstruation in a fema Nutritional and socioeconomic statuses [7]. _
human. It is indeed the most symbolic and easitplted Earlier than average age at menarche has beenassoc
event in the entire pubertal period [1-2]. The agerage at with certain adverse health effects in childhoodd an

menarche ranges from 12 — 15 years among differefdolescent. These include eat!ng disorders, depress
populations [3-7] and is a sensitive marker of vasi substance abuse, sexual exploits and teenage pmgna

population indices including diet patterns, socaemic  [14-15]. Early onset of menstruation in girls isalinked
status, geographical location and environmentatitioms to increased risk of breast, ovarian and endonie@iacers

[8-9]. [16], type 2 diabetes, metabolic syndrome [17-18],

High BMI (obesity) in childhood has been linkedtte ~ NYPertension and cardiovascular disease [19].

risk of early onset of puberty and menarche [10fisThas | he menstrual cycle, with,a mean length of 28 days,
been identified as the prime factor in the declinghe @n indication of a woman's reproductive health. The
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duration and regularity of the cycle are associated
ovarian steroid production levels. These are imfteel by
several factors including psychosocial stress,nstas
physical exercise,
distribution and hormonal abnormalities [20]. Otfectors
such as ethnicity, alcohol and caffeine consumptod

body weight and percentage faibserved during menstruation were
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the onset of one menstrual bleeding to the enteperiod)
and the regularity/frequency of the cycle. Inforimaton

the severity of the menstrual pain and amount oddlloss
inconsistent and
unreliable. The questionnaire also included wdepain
relief drugs during the menstrual cycle, mothersnstrual

smoking can also affect the menstrual cycle [21-22]cycle pattern (if known), marital status, ethnigitgligion

Menstrual cycle length has also been used as acpved
tool in certain cancers [23-24] and cardiovascdigease
risk factors [25].

etc.

2.3. Statistical Analysis

Thg changing trends in the prevalence of childhoqd Analysis of variance (ANOVA) was carried out to
obesity, early puberty and menarche, and ethndracigompare the differences between the group means.

differences in the effect of BMI on the reproduetiv
characteristics of young females around the wovktyants

Relationships between the variables were ascedalye
correlation and linear regression plots. Error arfsgures

continuous evaluation. Hence, we aim to inveStigat‘?epresented +1 standard deviation (SD) of the nvelagre

possible variations in the influence of BMI on thge at

menarche as well as duration of menstrual cycle ang

indicated andp-values of< 0.05were deemed statistically
gnificant. Data were analyzed using the GraphPiasin

menses in young girls in two urban areas in souatherg giatistical software

Nigeria.

2. Materialsand Methods

2.1. Participants

The study participants were drawn from the finadgy

of three high schools in Benin City and second year
Delta University,

medical students of the Niger
Wilberforce Island, Bayelsa State both of the Seihith
geopolitical zone of Nigeria. They comprised of yERing
girls within the ages of 18 — 25 years (median age0

years). We obtained permission and consent from the

authorities of the schools and the participantsotgef
commencement of the study.

2.2. Data Collection

Using the WHO criteria [26], the participants were

classified in to three groups according to theirIBivbrmal
(NM), overweight (OW), and obese (OB) (Table 1).eTh
BMI of each participant was calculated from her gini
and height using the formula: weight, kg/height, m

Table 1. Classification of study participants (n = 52).

Normal Overweight Obese
Age, years 206+21 206%1.9 20.7+1.9
BMI, kg/m? 21.0+20 281%1.2 31.5+0.6*
Number of participants 27 14 11

Data are presented as mean + 1SD. * BMI — Body Nfedex < 0.000)).

Cross-sectional data on menarche and menstrua¢ cycl

patterns were obtained via self-administered qoestires.
Menarche was identified as the age at which th&sdirst
menstrual bleeding was observed. This was easilyllesl
and was mostly reported with the school grade trente
occurred. Menstrual cycle history was assesseddbase
the normal duration of the cycle (the time frometrsf one
menstrual bleeding (menstruation) to the first ddythe
next bleeding), normal duration of menstruatioméifrom
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Figure 1. Age at menarche, duration of menstrual cycle andhses
according to Body Mass Index, BMI (normal, ovenkieignd obese).(a)
Age at menarche, (b) Menstrual cycle length a)dDuration of menses.
Girls with higher BMI experience significantly loergmenstrual cycle and
menstruation compared to their normal weight corpaets. Error bars

represent Standard deviation (SD). **** p< 0.000%* p < 0.05.
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The participants’ age and BMI are represented inld . Because older age at menarche has been linked with
Though they were within the same age range, dalysia  prolonged and irregular cycles in other climes [2FE
showed a statistically significant difference ieithBMI (F  opted to resolve the association between age aancies
(2, 49) = 204.6,p< 0.000). This was crucial for and menstrual cycle in the current study. It waseobed
classification into the various groups. that older age at menarche was negatively relaiethe

Though the mean (+ SD) ages at menarche did nietr dif length of the menstrual cycle. The average duratiothe
significantly (F (2, 49) = 2.2p> 0.05, the average menstrual cycle tends to decrease with older méeaic
duration of the menstrual cycle and menses (meadstruage, though this was not statistically significéfig. 3).
bleeding) differed significantly according to th&B(F (2,

49) = 12.01,p< 0.0001 and F (2, 49) = 8.9p< 0.05 D 35y = 28.24(- 0.02%)
respectively) (Fig 1). The length of the menstmadle and < R?=0.0003
menses increase significantly according to the BMI. =1 . . .
To determine the degree of association between &id| - 307 e o o
age at menarche as well as menstrual cycle lefigdar = . . . *
regression plots and correlation were computed.réhelts 3 25 . . ¢
indicate an increase in the average length of thastnual % .
cycle and menses with increase in BMI (Fig. 2b 2o}l &
However, the correlation between BMI and age at E 20r 3 T x

menarche was not statistically significant (Fig).2a Age at menarchy (years)

= 167 ¥ =11.63+0.059x Figure 3. Association between age at menarche and menstyee
5 R7=008 cee o length (r = - 0.02, 95% CI = - 0.29 — 0.26, p> 0)0%An inverse
= correlation existed between the menarcheal agedamdtion of menstrual
> 14+ o Ooom o ® &
5 cycle.
E LX) o0 ee
5]
£ 129 - o ® o . .
% 4. Discussion
% o o [
< . . . .
101 T T T T In this study, we investigated the influence of BbH
BMI (kg/m?) the age at menarche as well as the duration of nuzhs
cycle and menses in young girls in two urban areas
@ southern Nigeria. No significant difference in thge at
S e ra67e018 menarche between the normal, overweight and obese
= . .1OX .. . .
R2=027 participants was observed. There was a linear ledioa
- between BMI and age at menarche, although this neas
30+ [ .. . ape h
. X3 statistically significant. However, the associatiogtween
e high BMI, average duration of menstrual cycle arehses

25 °° was statistically significant.

Worldwide the median age at menarche is 14 yedrs-(1
20 T T T 1 18 years) [28]. Previous studies have shown a aearse
association between early pubertal development, age

menstrual cycle length (days)

2
B kgim?) menarche and BMI. Girls with higher BMI at childibo
(b) attain menarche earlier than their normal weight
counterparts [11-13, 29]. In contrast to these olag®ns,

2 % y-285+0060 we observed a linear relationship between BMI agel &
I} R2=0.144 hed . .. S
S o . menarche, although this was not statistically dicgunt.
% 2’— We also observed no significant difference in theam
E . ::' ages at menarche between the normal, overweight and
= obese participants. These mean values were sitoithose
g observed in other studies conducted in the same
cor T T T 2 geographical location as ours [6], and even otbentries

BMI (kgim?) [4, 20], but dissimilar to that observed among sthyirls

in the Northern region of the same country as dbis
© These disparities could be attributed to seveicbfa such

Figure 2. Association between Body mass index, BMI and &) @  as genetic [30], environmental, socioeconomic, itiitral
menarche (r = 0.25, 95% Cl = - 0.02 - 0.49, p> 0.@hd (b) menstrual - 5nq hormonal factors [31-33]. “Children and adodess

cycle length (r = 0.52, 95% CI = 0.28 — 0.69, p0001), (c) duration of . . .
menses (r = 0.38, 95% CI = 0.12 — 0.59. p< 0.03jodgh BMI did not differ in their rate of development, and adolesseott the

significantly affect the age at menarche, the doratof the menstrual Same -chronological age may differ greatly in tmge of
cycle and menses increased significantly in prdporto the BMI. maturity” [34]. It has also been reported that ¢hés no
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significant correlation between postmenarcheal hteégnd
age at menarche, but BMI, premenarcheal weightnaeah
age at menarche are significantly correlated [3is
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duration of menstrual cycles and menstruation latdife
may not be causal.
These findings are promising; however, the rel&tive

could explain the reason for our observation as thfew number of participants in each group and thessr

participants reported their age at menarche redaisgely.
In concordance with our findings, early puberty ag
at menarche have been implicated as indicators
overweight and obesity in later life rather
consequences of early childhood obesity [35-36]is Ti&
supported by a cohort study on children born in1B860s
which reported that independent of childhood BMje aat

sectional method of data collection could be litidtas to
the study. A longitudinal study with larger amouoft
@farticipants and possible measurement of certaix se

thanhormones such as estrogen, progesterone, andregens

SHBG may further elucidate the associations of ghes
parameters in relation to the reproductive heaftlyaung
females.

menarche is a predictor of adult BMI [37]. However,
adjustments for childhood and adolescent BMI ertedia 5§ Conclusion

the relationship between age at menarche and &dilt

[38] and the effects of menarcheal status on BMI Girls with higher BMI experience significantly loeg

assessments of overweight and obesity are usufaliitle
clinical significance [39].

The effect of BMI on menstrual cycle characteristis
well documented [40-41]. Body fat and obesity iefice
the menstrual cycle leading to cycle irregulariti@2].
Overweight and obese young females are at a grasker
of experiencing longer and infrequent periods [43-4
Women with low or high BMI related to obesity exiegice

menstrual cycle and menses compared to their normal
weight counterparts. The effect of BMI on age aharehe

and the relationship between early onset of meeaeatd

the duration of menstrual cycles and menses latdifa

may not be causal. These associations may be modif
ethnoracial differences. Further investigations mesolve
these differences in relation to the reproductive
characteristics of young females.

more prolonged menstrual cycles [45]. High BMI and
sedentary behaviours may influence the level a”?\cknowledgments
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