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Abstract

The association of menarche and nutritional status was studied in 118 {emale students of the 6ih grade in
a rural primmary school. Participants were divided into two groups based on menarcheal stalus. The arthropometric
data showed that mean heights and weiphts of menarcheal group on two occasions were significanily higher
than those of the other group (p<0.01). Neither hemoglobin levels nor hematocrit values for determination of
anemia were not asscciated with menarche. Twenty four hour dietary recaill revealed that young {emales with
menarche consumed less energy and Ca compared to the other group. Ca intake was 34.8% of RDA in menarcheal
group. It might be suggested that cffective intervention strategies necd to be developed and include education
programs {or nuiritional needs and food sources of Ca, targeting rural residents.

Key words: menatrche, nutritional status, anthropometric data, dietary recall, anemia

INTRODUCTION

Recenily there appears to he a trend [or female children to
have increased height and welght more distinetly than male
children in later part of primary school (1), Early adolescence
includes the onset of puberty and usually takes places by the
age of 10 o 12 vears n gitds and 11 1o 13 years m bovs (2).
During puberty young female usually matures earlior and be
comes taller because of her growth spurt than the male (3).

The enlry into puberty 18 a gradual maturing process for
voung females and males. For yvoung girls, the onset of men
struation, menarche, occurs around age 13, but may come
somewhat earlier or later (2). Menarche is related to body
welght, nutrition, heredity and overall health (4}, Until 1960,
girls generally had thelr menarche somewhat between 14
and 18 vears of age in Korea, These days, girls tond to have
thelr menarche earlier than before due te industrialization
and change in lite stvle including nutrition. Tt was reporied
that menarche n yvoung girls occurred around fourth and
fifth grade in a primary school in a big city (3.

Hor voung girls with menarche mutritional reuuirement
is critical because of physiclogical changes. Requirements for
T'e, protein and other nutrients should be increased to offset
the nutrient loss from blood via menstruation. Inadequate
supply of these nutrients may result 1n serious nutrilional
problems such as anemia

Despite the importance of adequate nutrition for voung
girls with menarche, the research to assess their nutritional
status has not heen extensively done, especially In rural arca,
In this study, the asseciation of menarche and other selected
variables for determining nutritional status in girls of two
groups with different menarcheal status was investigated.
Anthropometric measurernent, nutrient analysis and bio-
chemical analysis were done o assess nutritional stats of
Temale primary school students in a rural area.

MATERIALS AND METHODS

Subtects and experimental design

Subjects were 116 female students of the sixth grade of
a rural primary school in Hwasoon Kun, Chun-Nam Prov-
ince. Subjects were asked to fill out questionnaires on external
environmental factors, and they were divided into 2 groups
based on menarcheal status,

Nutrient intake analysis

Dietary data were obtained by a 24-hour dietary recall
during one of weekdays for determining typical food con-
sumption pattern. With the aid of food model and the table
of approximate quantities of various food items, nutrient
Intakes were measured. Nutrient intake analysis was done with
the computer program developed by Korean Agricultural
Development Center, and compared with Korean Recom-
mended Dally Dictary Allowances (RITA) (D),

Anthropometiric measurements
The trained teacher measured the helght and welght of
participants with consistency in May and November.

Biochemical analysis

Venous blood samples were obtained during fasting and
analyzed by an automatic blood analvzer {Sysmex F 2500,
Japan) for levels of hematocrit and hemoglobin. Fe defi-
ciency anemia was determined based on WHO standard (6).

Statistical analysis

Siatistical Analysis System (SAS) procedures were used
to compute mean, frequency, standard deviation. ANOVA
and t test were used to find the statistical significance betweesn
two groups. A probability value of 0.05 was chosen as the
level of statistical significance.

RESULTS AND DISCUSSION

Anthropomelry
T'he mean heights and weights for hoth groups are given
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in Table 1. Mean height and welght of menarcheal group
in May were 15L8X508 cm and 47.0£75kg, respectively
which is higher than average value of height (146.3 cm) and
welght (38.1 kg) of all the subjects in the study, and those
in the Korean Standard Growth data of the same age and
sex {(148.0 cm, 41.0 kg). On the other hand, mean height and
weight of nonmenarcheal group in Mav were 145.41:6.3 cm
and 38759 kg, Thus, there was a significant difference
in height (p<0.01) and weight {(p<0.01) between these two
groups. Similarly, the anthropometric measurements of two
groups in November showed the statistical significance con—
cerning on growth pattern. However, the results in the study
did not indicate much difference in the magnitude of growth
rate between these two groups during this interval.

In the present study remarkable difference in weight (over
10 kg) between these two groups was noted, This resull is
consistent with the findings observed in Nerth American
and European females (7). The researchers reported pubertal
onset to a change in body composition and pointed out the
critical body welight of 47.8 kg which caused the metabolic
rate change and triggered menarche and initiated the growth
spurt of adolescent girls. Some investigators (89) were in
agreement with the view of an association between change
in body composition and the onset of menarche though they
did not agree with the aspect of triggering factor of puberty,
In this study mean weight of menarcheal group was 47.0kg
in May which is almost identical to their critical hody weight
of 478 kg. This slight change might be due to the difference
in Western and Oriental frame size. To resolve the trig-
gering mechanism related 1o menarche well designed longi-
tudinal study might be needed.

Biochemical analysis

Iron deficiency anemia is the most common nutritional
problems seen among teenagers (10). Due to increased de-
mands from accelerated growth and the onset of menses,
subjects in the menarcheal group probably have a chance
of suffering from iron deficiency anemia.

22.8% of subjects by hemoglohin levels and 14.7% of par-
ticipants by hematoerit concentration were determined to be
anemic, which indicated higher prevalence of anemia com-
pared with other Korean study (11). Table 2 and 3 presented
an association between menarche and anemia when subjects
were diagnosed by levels of hemoglobin and hematocrit.

Table 1. Comparisons of anthropometic data by menarcheal status

Non- mcnélrcheal
groun (100}

Pl

Menarcheal

Weight wt'

wi? 50585 .
Height Ht” 875, 145463
Be? 1540759 4RBTE4™

R’[‘he values measured in May,
.‘\’The values measured in November,
Mean T 8D, **p<0.01

Table 2. Association between menstration and anemia by hemo-

globin levels {g/dl}
Anez?iic Nonanemic Total

Mense 4" 12 16
(1258 (75%:) (13.79%)

Nonmense 22 73 100
(229) (78%) (86,219}

Total 26 90 116

o (Z241%) (77.59%) (100%)

TR ©E0.071, 5-0.789

PNumber of subjects

Table 3. Assoclation belween menstration and anemia by hern-

atocrit levels {mg/dl)
Anemic Nonanemie Total
A;nse 1" 15 16
{6.25%6) {93.759%) (13.79%)
Nonmense . 16 84 IQO
(16%) {84%4) {(86.21%)
- 17 94 116
Total o -
_ . uAee)  Wh3ae)  (100%)
2D 2 2=0.071, p-0.789

"Ngmber of subjects

However, neither hemoglobin levels nor hematocrit values
could determine an association between menarche and anemia
in the study,

Nutrient intakes

Nutrient intakes between wo groups were compated and
shown in Table 4. Unexpectedly, nutrient intakes of menar-
cheal group were less than those of non-menarcheal group
except for niacin and vitamin A.

Since nutritional requirements are influenced by growth

Table 4, Nutrient intakes by menarcheal status

Nutrients Menarcheal group Nornmenarcheal
— . groUp

Energy (keal) 143005 = 39346" 167846 + 66397
(755" (B8.3)

Protein {g) 876 + 2335 7020 + 3488
97.9) a1m

Fat (g} 2297 = 1227 29.00 = 2103

Ca (mg) 27852 = 15225 30810 * 262817
(34.8) (49,8}
Fe {mg) 17.28 = 647 1959 = 751
(96.00 {103.1)
Vitamin A (RE) 1032.4 * 1684 8513 = 1310
(1 (141.9)
Thiamin (mg) 096 ~ 0.39 103 = 047
(96.0) (103.0)
Riboflavin (mg) 088 + 038 1.18 £ 082
{81.8} (83.6)
Niacin {mg) 1649 = 1077 1535 = 7.33
{126.8} (120.00
Vitamin C (mg) 5318 T 49,28 6507 £ 59.04
(1164) (1300)

"ean T8N, 7% RDA, p<0.05




and the change in body composition and physiclogy that
takes place as o result of maturation (2), nutrient requirements
for female students in the menarcheal group will be tugh,
However, mean energy ntake in this group was cguivalent
to 70.5% of Korean RDA. Furthermore, mean Ca intake was
ondy 38% of RDA. On the other hand, encergy and Ca
intakes in nen menarcheal 3%
and 498% of Korean RDA respectively.
significant differences in intakes of these nutrients and lal
hetween two groups. Fnerey ratio of proten © fal | carbobydrate
was 161141069 for menarchead group, while 171668 (or
non menarcheal group. Generally subjects in the study
consumed more carbohydrate and less fat when compared
to the recommended level as an ideal ratio of energy con -
iribuiing nuirients for Koreans (9).

There is considerahle interests In iron status of young
female. With rapld growth the nead for iron tereases and
there is additional iron need with menarche becavsge men

group were equivatent Lo #8.3
Thus, there are

stural Josses of Iron increase demands for iron. 1 1s doc:
umented that iron losses from menstruation in leenagers
vary widely but it seems that the losses ave covrelated with
iron ahsorption (12}

in the present study ron Intakes of subjects with mon
arche in the diet were adequate when compared with RIDA,
However, more caution should be taken
which can enbance from absorption.

to include a meal

Table b and 6 shows correlation of nuiricnts in both groups,
Table & revealed the strongest association between the intake
of eneray and protein (r-081, p<0.031) in the menarcheal grou.
Actually 5 nutrients were assoclated with encrgy intake in

'i‘ab!e L(m‘clcmon oo fflumts among se lectm numents n m( n; mhml Lrouu

]’mt

’rm oin

Teat 0.557

Ca NS NS

Tre 07’ N

Vitamin A NS NS

Thiznin 076" NS

Riboflavin (.70 NS

Niacin 078" NS

Vitamin C NS N5

LR, 00l

Protein

at

Ca

e 0.51
Vitamin A (a5
Thiarmin 029"
Riboflavin 0517
Niacin 0.44™
v mzmm C NS

5005, " p<0.001

NS
NS
NS
NS

NG

a’b’le 5. (c)rrdduon cc;dflumts (am(mg \c,loc.[od numcm\ i n()n I!](‘ndl‘(‘h("'l] moup

Hee Kyvung Ro

contrast 1o Ca intake which was not correlated with any
nutrient intake at all, Fe intake was corvelated with energy
and protein intake, respectively (p<C.001).

in the nonmenarcheal group, 9 nutrients were significanily
associated with encrgy. Among these, intakes of fat (r=0.79,
p<0.001) and Fe (r=0.75, p<0.001) had the strongest correlation
with enerpy. In this group Ca intake was associated with
energy, protein and fat, which werc not obscerved in the
menarcheal group. Thus, their associated nutrient intake
pattern was quite different from menarcheal aroup due to
differences m food consumption,

In summary, the results of this study indicate that nu-
tritional status of voung female subjects with menarche was
appropriate. However, dietary intakes of cnergy and Ca were
helow the RDAL Bspecially, special altention should be given
to marginal intakes of Ca in the subjects. Effective nulrition
education program targeting rural residents should be de-
veloped and implemented {o increase energy and Ca con-
sumption, Intervention strategies for nutrition improvement
including education for specific nutritional needs and food
sources might be suggested.
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