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Wiek menarche mtodych sportsmenek w swietle zmiennych
spoteczno-srodowiskowych

Streszczenie

Celem pracy byto przedstawienie wieku menarche dziewczat pochodzacych z réznych rodzin,
srodowisk i warstw spotecznych oraz w odniesieniu do wielkosci wskaznika BMI. Badaniami objeto
119 dziewczat (w wieku 16—19 lat) uczacych sie w szkotach sportowych. Za pomoca kwestionariu-
sza ankiety zebrano dane dotyczace wieku menarche, wielkosci Srodowiska zamieszkania, wy-
ksztatcenia i charakteru pracy rodzicéw, pochodzenia spotecznego i inne. Zmierzono wysokos¢
i mase ciata dziewczat i na ich podstawie obliczono BMI. Istotnos¢ réznic oceniono za pomocay
jednoczynnikowej analizy wariancji ANOVA, testu Najmniejszych Istotnych Rdznic Fishera oraz te-
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stu t-Studenta. Obliczono wspdtczynnik korelacji rang Spearmana i przeprowadzono analize kore-
spondencji pomiedzy wiekiem menarche a pozostatymi analizowanymi zmiennymi. Na podstawie
przeprowadzonych analiz i otrzymanych wynikdw mozna stwierdzi¢, ze sSredni wiek menarche ba-
danych dziewczat nie rdznit sie istotnie od wieku menarche populacji ogélnej zamieszkujgcej za-
chodnig Polske. Dziewczeta z miast, w ktérych mieszka 100 tys. i wiecej ludzi, a takze te, ktérych
rodzice majg wyzsze lub Srednie wyksztatcenie, dojrzewajg wczesniej, natomiast dziewczeta
z mniejszych miejscowosci, jak i te, ktorych rodzice majg tylko wyksztatcenie podstawowe, dojrze-
wajg pozniej. Dziewczeta z nadwaga lub otytoscig dojrzewajg wczesniej niz dziewczeta o prawidto-
wej masie ciata i niedowadze.
Stowa kluczowe: dojrzewanie, zawodniczki, Srodowisko zycia, BMI.

Abstract

This study aimed to present the menarcheal ages of girls from different families, backgrounds,
and social strata with respect to their BMI. This study included 119 girls (aged 16—19 years) from
Polish sports schools. Using a diagnostic questionnaire, data on the girls’ age at menarche, their
living environment, parents’ education and occupation, social origin, and others were collected.
The body height and mass of the girls were measured, and the Body Mass Index was calculated.
The significance of the differences was assessed using ANOVA, Fisher’s least significant difference
test, and t-test. Spearman’s rank correlation coefficient was calculated and the analysis of corre-
spondence was made between the age of menarche and the ranked variables. In conclusion, the
average age of menarche among the studied samples did not significantly differ from that in the
population living in western Poland. Girls from locations with 100,000 or more inhabitants and
whose parents have higher or secondary comprehensive education are early maturing, whereas
those from smaller towns and villages and whose parents only have primary education are late
maturing. Girls with overweight or obesity mature earlier than normal and underweight girls.

Keywords: puberty, maturation, sportswomen, living environment, BMI.

Introduction

In industrialized societies and developed countries, social and economic
stratification are reflected in the biological growth rates of children and youth.
Numerous studies show that girls from higher social classes mature earlier than
their counterparts from lower ones [9, 53, 59]. The question arises whether the
difference in growth rate reflects only girls’ backgrounds. Many factors, includ-
ing parents’ education, the number of children in the family, and standard of
living, indirectly affect the age of menarche. Thus, it can be concluded that bio-
logical differences are related to the living conditions. Among factors directly
affecting girls” maturation rate the most often quoted are: nutrition, psycholog-
ical factors, social background and physical work load [23, 39, 41].

Body height and age of menarche are most often used by anthropologists as
indicators of the material and cultural position of families, professionals, and
social classes. Age at menarche is especially sensitive to changes in quality of
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life. This is corroborated, for example, by Charzewska et al. [7] and Charzewski
et al. [8], who examined the growth and maturation of children and adolescents
during the crisis of the 1970s and the 1980s in Poland and found out that girls
from upper social classes matured earlier than girls from the poorest families,
while parents’ education, number of siblings, living in town or in the country,
number of older siblings, parents’ occupations, etc., indirectly affected girls’
maturation.

Age at menarche is a highly variable and sensitive feature. Although biolog-
ical maturation processes are strongly determined genetically, the age at first
menstruation is highly affected by environmental and social factors. According
to taska-Mierzejewska and Olszewska [30], it is a very sensitive ‘barometer’ of
living conditions. The effect of living conditions on age at menarche has been
described by several researchers [4, 7, 46, 59].Various Polish and foreign authors
estimate that the age of menarche has decreased by three years over the past
century [18, 22, 35, 56]. At present, young people enter puberty earlier than
they did 20 years ago, which is known as the acceleration of growth [29].

Numerous studies on menarche are most often based on studies in girls who
are not physically active above average, and there are very few studies on
groups of young girls practising sports [9, 31, 43, 54]. Girls who engage in sports
consume much more energy because of their high training load, which, in addi-
tion to environmental and social factors, may affect their age at menarche.

Given the current status of research, this study aimed to examine the age at
menarche in girls practising sports with regard to selected social-background
factors and body mass index. Therefore, we need to answer the following ques-
tions: (1) Does the average menarcheal age of girls attending sports schools who
are regularly loaded with exercise differ from that of girls who do not play sports
or those who exercise occasionally?; (2) Among girls who regularly practise
sports, do social variables such as the size of living environment, parental edu-
cation and occupation, parents’ social background, family status and number of
siblings, and financial status of family differentiate the age of menarche?; (3) Is
the menarcheal age of the girls studied associated with physique as determined
by BMI categories?

Material and methods

In 2017-2019, a cross-sectional survey was conducted on the age at menar-
che among students attending seven sports schools in Poland, Lubusz Province.
The girls were asked whether they menstruated, and if so, they were asked
about the date (year and month) of their first period [24]. This study included
119 girls (aged 16—19 years) who participated in regular training in various
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sports. The sports which they practised were: acrobatic dance, bullseye shoot-
ing, bodybuilding, swimming, volleyball, handball, modern pentathlon, track and
field, basketball, horse-riding, long-distance running, badminton, and acrobat-
ics. This study was approved by the Bioethics Committee of the Regional Medical
Council in Zielona Goéra, Poland (Registry Number 3/63/2016).

Using a diagnostic poll and questionnaire, information was obtained about
the girls’ age at menarche, rural/urban background, parents’ education and oc-
cupation, social origin, number of siblings, number of older siblings, type of feed-
ing during the first six months of life, family material means, and family status.

Inaccuracy is a common problem in most retrospective studies [11, 14, 27].
Some studies have shown a tendency for women to under-report their menar-
cheal age [10], and some to over-report it — as they get older [6]. In some stud-
ies, the results appeared to be consistent or only slightly different [15]. In our
study, we decided to apply a retrospective method because the study included
girls between the ages of 16 and 19, meaning that only an average of five years
had passed between menarche and the study.

Somatic measurements (body height and mass) were performed using the
technique described by Martin and Saller [33]. Body Mass Index (Body Mass In-
dex) was calculated using body height and mass data. The assignment to subse-
guent categories of the body mass index was as follows: (1) underweight
(<M-1SD), (2) normal weight (M+1SD), and (3) overweight or obesity (>M+1SD)
for subjects within each year of calendar age separately, in accordance with the
reference values for assessing the nutritional status of children and adolescents
in Poland according to OLAF [43].

Data analysis

The mean age at menarche, along with the standard deviation and the variabil-
ity coefficient, were calculated for particular social background factors that could
affect the maturation rate (Table 1). The significance of the differences in the mean
age at menarche for different social classes was assessed using the analysis of vari-
ance (ANOVA) and post-hoc Fisher’s Least Significant Difference (LSD) test or Stu-
dent’s t-test (for independent samples). A p-value less than 0.05 implied statistical
significance. Spearman’s correlation coefficient was calculated between the age of
menarche and social-background factors and between menarcheal age and BMI
categories. In order to assess the structure of relations among the respective fac-
tors, the analysis of correspondence was used for the categorized age of menarche
and factors that were correlated with the age of menarche. This method allows for
graphical representation on the plane in the system of XY axes of the different cat-
egories of the dependent and independent variables, taking into account the dis-
tances between them. To carry out the correspondence analysis, the age of menar-
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che was categorized based on the following centiles: 1 — <C25 (lower quartile =
11.5), 2 — (C25:C75), 3 — >C75 (upper quartile = 13.17), where 1 denoted an early
maturing girl (in this cohort), 2 denoted normal maturation, and 3 denoted late-
maturing girls. The purpose of the analysis was to show which categories of varia-
bles were close to each other and which categories were distant.

Results

Below, the findings on the age at menarche with regard to selected social-
background factors and BMI are shown (Table 1).

Table 1. The mean age at menarche with regard to socio-background factors and body mass index

Post-hoc
Factors N M  SD Vv SS df MS  /8F p-value Fisher's
LSD Test
Total 119 12.72 1.18 9.30
Living environment 1449 2 7.246 5.583 0.005
Big town — over 1-2
100,000 inhabit- (1) 43 12.27 1.09 8.88
(0.013)
ants
Town of no more 1-3
than 100,000 in- (2) 45 12.88 1.18 9.16
) (0.002)
habitants
Village (3) 31 13.10 1.15 8.78
Father’s education 26.41 3 8.802 7.301 0.000
1-4
i 1 13.29 1. 10.01
Primary (1) 6 13.29 1.33 10.0 (0.031)
Secondary voca- 2-3
2 13. 1. .
tional (2) 36 1335104 7.79 (0.001)
Secondary com- 2-4
prehensive (3) 42 12,50 1.03 8.24 (0.000)
Higher (4) 35 12.23 1.19 9.73
Mother’s education 18.58 3 6.193 4.863 0.003
. 1-3
Primary (1) 11 13.40 091 6.79 (0.039)
Secondary voca- 1-4
tional (2) 32 13.16 1.14 8.66 (0.006)
Secondary com- 2-3
orehensive (3) 33 12.58 1.15 9.14 (0.042)
Higher (4) 43 1232 1.15 9.33 24
& st : (0.002)
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Table 1. The mean age at menarche... (cont.)

Post-hoc
Factors N M SD Y SS df MS /8F p-value Fisher’s
LSD Test
Father’s occupation 5.445 2 2,722 1.979 0.143
Manual job (1) 69 12.54 1.15 9.17
Intellectual work  (2) 36 12.95 1.01 7.80
Other (odd jobs,
disability benefit, (3) 14 13.02 1.60 12.29
old age pension)
Mother’s occupation 0.200 2 0.100 0.070 0.932
Manual job (1) 53 12.68 1.08 8.52
Intellectual work  (2) 49 12.77 1.19 9.32
Other (odd jobs,
disability benefit, (3) 17 12.70 1.50 11.81
old age pension)
Father’s social background 2.854 3 0.951 0.674 0.569
Working class (1) 40 12.62 1.24 9.83
Farmer family (2) 15 12.42 1.42 11.43
Intellectual family (3) 41 12.87 1.14 8.86
Other (4) 23 12.82 1.01 7.88
Mother’s social background 3.976 3 1.325 0.649 0.421
Working class (1) 41 12.72 1.18 9.28
Farmer family (2) 14 12.68 1.77 13.96 X
Intellectual family (3) 43 12.55 0.99 7.89
Other (4) 21 13.08 1.08 8.26
Number of elder siblings 1.146 2 0.573 0.406 0.667
None (1) 60 12.63 1.19 9.42
One (2) 39 12.84 1.17 9.11 X
Two and more (3) 20 12.75 1.21 9.49
Number of children in the family 5.818 2 2909 2.119 0.125
One (1) 17 13.25 1.04 7.85
Two (2) 59 12.67 1.16 9.16 X
Threeand more  (3) 43 12.58 1.23 9.78
Feeding after birth 117 0.930
Breastfeeding (1) 94 12.72 1.26 9.91 X
Artificial formula  (2) 25 12.70 1.40 11.02
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Table 1. The mean age at menarche... (cont.)

Post-hoc
Factors N M SD Y SS df MS /8F p-value Fisher’s
LSD Test
Family’s financial status (earnings) 5.761 3 1.920 1.386 0.251
Low (1) 6 13.55 1.25 9.23
Medium (2) 11 12.92 1.12 8.67 X
Good (3) 58 12.72 1.10 8.65
Very good (4) 44 12.56 1.28 10.19
Family 117 0.917
Two-parent (1) 97 12.71 1.20 9.44 X
Single-parent (2) 22 12.74 1.15 9.03
BMI 11.15 2 558 4.20 0.017
:I'\(fi'glhst')) (under- 1) 10 13.66 1.71 12.52 (0%;122)
;:isgat()”orma' (2) 93 12.68 1.12 8.83 (0%536)
plor o 16 15 105 05

Urban/rural living environment is a factor that accelerates or decelerates
maturation. The first to mature were girls living in big towns or cities (M=12.27),
then those living in small towns (M=12.88), and finally girls living in rural areas
(M=13.10).The differences between the girls from big towns and smaller towns
and between the girls from big towns/cities and those from villages were statis-
tically significant (Table 1).

To determine how parents’ education affected their daughter’s age at men-
arche, four types of parents’ education were distinguished: primary, secondary
vocational, secondary comprehensive, and higher. The earliest to enter puberty
were the daughters of fathers with higher education (M=12.23) and secondary
comprehensive education (M=12.50), whereas the latest were the daughters of
fathers with primary and secondary vocational education (M=13.29, M=13.35).
The differences between the age of menarche of the girls whose fathers possess
primary and higher education, those whose fathers have secondary vocational
and comprehensive education, and those with secondary vocational and higher
education are statistically significant (Table 1).

Regarding mothers’ education, a similar phenomenon was noticed: the first
to mature were the girls whose mothers had a higher (M=12.32) and secondary
comprehensive education (M=12.58). Apart from the differences between the
age at menarche of the girls whose mothers completed primary and secondary
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vocational education and those with secondary comprehensive and higher edu-
cation, all others were statistically significant (Table 1).

With regard to fathers’ occupation, the earliest age of menarche was found
in the case of the daughters of fathers performing manual jobs (M=12.54). Next,
there were the daughters of fathers performing white-collar jobs (M=12.95).
The latest to begin puberty were the daughters of fathers who were old-age
pensioners, who were on disability benefits, or who did not have regular jobs
(M=13.02). The differences between the earliest and the latest girls (in terms of
the father’s occupation categories) with regard to maturity in this respect did
not exceed 0.48 year and they were statistically insignificant. A similar situation
could be observed with respect to the mother’s occupation; the earliest age of
menarche was found in the case of the daughters of mothers performing manual
jobs (M=12.68). However, this factor did not significantly affect the age at men-
arche in the girls practising sports on a regular basis (Table 1).

Another factor was the girls’ parents’ social backgrounds. With regard to so-
cial background, the earliest age of menarche was observed in the girls whose
fathers were farmers (M=12.42). Regarding the mother’s background, the first
to begin puberty were the daughters of mothers who came from intellectual
families (M=12.55), while the daughters of mothers from ‘other’ backgrounds
matured the latest (M=13.08). The difference of 0.53 year was statistically insig-
nificant (Table 1).

The number of elder siblings did not significantly affect the age of menarche:
the girls with no siblings were the first to have their periods (M=12.63), while
the last were those with one elder sibling (M=12.84). The difference of 0.21 year
was small and statistically insignificant (Table 1).

The total number of siblings in the family did not significantly affect age at
menarche (Table 1). The earliest age of menarche was found in the girls who had
two or more siblings (M=12.58), and the latest in the girls who were the only
children in the family (M=13.25). Thus, the results show that the total number
of children in the family was a weak operating factor. The difference of 0.67 year
was statistically insignificant (p=0.052).

The data on the type of food, which the baby girls were provided with
showed that this factor did not affect the age at menarche significantly. The girls
who were breastfed entered puberty a little later than their peers who were fed
with milk formula, the difference being statistically insignificant (Table 1). There-
fore, this factor plays a negligible role in accelerating or delaying puberty. How-
ever, it should be noted that as many as 79% of the girls were breastfed by their
mothers in their first year of life.

Regarding the financial status of the girls’ families, the girls from well-off
families were the first to mature (M=12.56), whereas those from the poorest
families were the last (M=13.55). Although the difference of 0.99 years seems
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large, it is insignificant (p=0.081) due to a small number (n=6) of the least well-
off respondents (Table 1).

Family status was another factor that possibly affected age at menarche. The
girls who had both parents had their first menstruation earlier (M=12.71) than
those who came from single-parent families (M=12.74). The difference was 0.03
year and it was statistically insignificant (Table 1).

Considering the categorized BMI values, it can be noted that the youngest to
mature girls were overweight or obese (mean age of menarche, M=12.35) and the
latest were underweight girls (M=13.66). The difference in menarcheal age be-
tween normal-weight girls and overweight or obese girls was 0.33 years and was
statistically insignificant, while the difference between age of menarche of normal
weight girls and underweight girls was 0.98 years (statistically significant).

Spearman’s correlation coefficient was used to assess the relation between
the age of menarche and the selected social-background factors and BMI cate-
gories (Table 2).

Table 2. Spearman’s rank correlation coefficients between the age of menarche and the selected
variables

Factors Age of menarche
Living environment 0.2893*
Mother’s education -0.4716*
Father’s education -0.3722%
Number of elder siblings 0.0903
Number of children in the family -0.1099
Family’s financial status (earnings) -0.2378

BMI (1 —underweight, 2 — normal weight, 3 — overweight

or obesity) -0.3217*

* —significance at 0.05

Table 2 shows that age at menarche was significantly correlated with factors
such as living environment, mother’s education, father’s education, and BMI.
Living in larger communities has been linked to earlier menarche. The higher the
parents’ education level, the earlier the maturation of their daughters. The
higher the BMI (the stouter the body), the earlier the maturation.

In addition, the correspondence analysis was used to categorize the age at
menarche and the variables correlated with the age at menarche. The results of
the analysis of correspondence for statistically significant variables correlated
with the age of menarche (i.e., urban/rural living environment, parents’ educa-
tion, BMI categories) are shown in Figure 1.
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Figure 1. Multiple correspondence analysis of the Burt matrix for the selected variables

Figure 1 shows the results of the multiple correspondence analysis of varia-
bles that were significantly correlated with age at menarche. The horizontal axis
representing dimension 1 has the largest share (17.69%) of inertia, while dimen-
sion 2 (vertical axis) equals 13.28%. The two dimensions constitute 30.97% of
the inertia. To the left of the center representing category 1 there are the girls
who matured the earliest (most often from cities of 100,000 or more inhabitants
(1), who were overweight or obese (3) and had parents with higher education
(4); around the center there are the girls with ‘standard’ maturation (2) — most
often living in smaller towns of Lubusz Province (2), whose parents possessed
secondary comprehensive education (3), whose body weight was within the nor-
mal range (2); to the right of the center there are the late-maturing girls (3) —
most often living in villages (3), whose parents had primary (1) or secondary vo-
cational (2) education.

Discussion

The age of menarche in girls practicing various sports occurs, as a rule, later
than it does on average in the population [9, 31, 39, 50]. The mean menarcheal
age of young female athletes in our study (12.7241.18) was similar rather than
higher to those presented in other articles on girls from Lubusz Province who
were not involved in sports or doing sports only recreationally. For example,
Asienkiewicz and Wandycz [2] showed that the mean age at menarche was
12.85 £ 1.01 years. Similarly, Tatarczuk et al. [51] reported 12.7-12.8 years and
Tatarczuk et al. [53] reported 12.42 + 1.18 years. Data from other Polish regions
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are similar: 12.87 + 1.26 years reported by Szwed and Kosinska [47]; and 12.63
+ 1.21 years found by Saczuk et al. [44].

Age at menarche was an anthropological parameter used in this study to
illustrate the effect of socio-demographic factors on the maturation rate of
young female athletes. These factors include social origin, urban/rural living en-
vironment, level of cultural development, traditions and customs, and nutrition.
[32]. In countries with high living standards, social stratification is reflected in
the maturation rates of children and adolescents. The effects of these factors on
the age at menarche are well documented [8, 11, 50, 57, 58].

The question arises as to why girls living in towns mature earlier than their
peers from rural areas. Favorable environmental and social conditions result in
a fuller use of genetic possibilities, as manifested in this case by earlier menar-
che. The temporal differences in the average age of menarche of girls from dif-
ferent social groups are a good measure of the distance between the social
strata. The differences are more acute when there are greater differences in the
degree of urbanization, the practical use of civilization and hygienic achieve-
ments in everyday life, nutritional status, daily workload, parents’ educational
background, and awareness [3, 5, 28, 38, 49, 571].

The research conducted by the authors of this study confirms that the ur-
ban/rural environment significantly influences the rate of maturation in girls
practicing sports. The lowest menarcheal age was observed among girls from
towns with more than 100,000 inhabitants, while the highest was among those
living in rural areas (as confirmed by the correspondence analysis, Figure 1) and
by Spearman’s rank correlation coefficients (Table 2). Our findings confirm the
results of previous studies conducted by other researchers [8, 20, 21, 24, 30, 34,
36, 45, 52]. The effect of gradient on the age of menarche was confirmed.

The education of parents (father’s, mother’s, or both) may be another factor
indirectly affecting the menarcheal age of girls. Some studies confirm the signif-
icant impact of this factor [1, 9, 12, 19, 36, 46, 59], whereas others attest to its
lesser or even negligible significance [13, 20, 21, 37]. Another study of girls in
Lubusz Province (general population without considering sports activities) re-
ported a significantly lower age of menarche only if the father’s education level
was higher [52]. Our results, despite small differences in the mean age of men-
arche between girls from different categories of parents’ education, show a spe-
cific trend that menarcheal age decreases with the increasing level of parents’
education, both fathers’ and mothers’ as confirmed by the significant Spear-
man’s rank correlation coefficients.

Earlier periods tend to occur in girls in a population with increased caloric
intake, mainly of plant origin, and a higher incidence of overweight and obesity
[17, 55]. Research by Frisch and Revelle [16] showed that menarche usually oc-
curs after women reach the so-called critical weight. In our study, we decided to
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analyze the influence of body composition by assessing only the BMI of the stud-
ied females. Underweight and overweight are other factors which influence the
age of menarche: the lower the value of body mass index, the later the matura-
tion. Girls with too much body weight (overweight/obesity) matured earlier
than those with normal weight (non-significant difference) and underweight
(statistically significant difference).The same relationship (between menarcheal
age and BMI) has been confirmed by previous studies [1, 19, 20, 24, 25, 30, 42].

It is worth noting that the statistically significant factors affecting the age of
menarche in school-aged female athletes are as follows: living environment,
mother’s and father’s education, and BMI. The other factors that our study ex-
amined (father’s and mother’s occupation, father’s and mother’s social back-
ground, number of children in the family, number of elder siblings, feeding after
birth, family’s financial status, and family status) did not affect the age of men-
arche in girls practising sports.

The literature indicates that differences in the age of entering puberty be-
tween different groups and social environments are diminishing. It can be as-
sumed that in conditions of economic unease, all life contrasts are sharper, and
after reaching a certain level of affluence (e.g. in rich countries of Western Eu-
rope), social and class differences, although they still exist, affect the maturation
of young people to a lesser extent [26, 50, 58].

At present, it is increasingly stressed that the acceleration of maturation
caused by technological progress is a desirable effect, but it cannot be ruled out
that proper biological development could occur at a slower pace [4]. Based on the
results presented in this paper, it can be concluded that the female athletes in-
cluded in our study matured at a similar age rather than later, in relation to girls
who were not physically active, but their bodies were more susceptible to the in-
fluence of environmental and social factors and dependent on body slenderness.
According to Tanner [48], there is no reason to think that earlier maturation is
good, and there is some evidence to the contrary. Thus, the question arises as to
what is the most desirable developmental path for the body. The unquestioned
benefits of earlier maturation of girls include earlier puberty (high linear body
gain), earlier maturation of the skeleton, and certain body proportions (especially
the pelvis), as well as earlier readiness of the organism to produce offspring.

Limitations of the study

The problem with retrospective studies in general may be their inaccuracy,
but this inconvenience applies to most studies that involve accessing the mem-
ories of the subjects. Another problem may be that the number of girls partici-
pating in the study was too small, which may have caused some of the differ-
ences in menarche age between the analyzed categories of social characteris-



The menarcheal age... 89

tics, although large, to be statistically insignificant. Secondly, the insufficient
number of girls did not allow for an additional comparison of menarche age be-
tween overweight and obese participants.

Conclusions

The average age of menarche among girls attending sports schools and regu-
larly practising sports is not significantly different from the age of menarche in the
general population living in Lubusz Province (western Poland). In the group of fe-
male athletes, the following variables had a significant impact on the lower age of
menarche: the living environment (especially in girls from cities with more than
100,000 inhabitants) and higher education of parents (mother’s and father’s edu-
cation). Underweight girls (as indicated by Body Mass Index) usually mature later
than those with normal weight and those who are overweight or obese.
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