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The relationship between anthropometric measurements, age at menarche and age at first union was
studied in a group of Guatemalan Indian adolescents. From the data, it was concluded thal median age at
menarche is considerably high and that anthropometric measurements of girls (weight, height and arm
circumference) and their age were positively associated with menarcheal status. In addition, it was found
that carly maturers get married carlier in all age groups, This result supports the hypothesis thut the tim-
ing of menarche is related to the timing of pregnancy in traditional societies,
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INTRODUCTION

Several lines of evidence suggest that nutrition may be an important determinant of
age at menarche and age at marriage. These include the delay of menarche reported
during war famines (Butler et. al,, 1945), the downward trend observed in the age
at menarche in developed countries in the last century (Tanner, 1973, 1981,
Manniche, 1983; Wyshak, 1983) and the earlier age at menarche found in high
socioeconomic groups and in developing countries, respectively (Zacharias and
Wurtman, 1969; Bhalla, 1975; Flint, 1976; Gray, 1979). In addition to the implica-
tions of previous studies, the possibility that nutrition is related to age at menarche
is given support by studies showing an association between physical growth and age
at menarche (Zacharias, Rand and Wurtman, 1976; Roberts and Dann, 1975).
However, the hypothesis of a critical body weight triggering a change that leads to
menarche (Frisch and Revelle, 1970, 1971; Frisch, 1972; Frisch, Revelle and
Cook, 1973) has been questioned by other authors (Crawford and Osler, 197§;
Johnston, Malina and Galbraith, 1971; Billewicz, Fellowes and Hytten, 1976;
Cameron, 1976; Trussell, 1980; Garn, LaVelle and Pilkington, 1983).

The study on the association between nutritional status and age at menarche is
not purely academic. If nutrition affects menarche and menarche affects the age at
first union, as is the case in some traditional societies, the nutritional status of a girl
could influence her age at first union through variations in age at menarche. The
existence of an association between nutritional status, age at menarche and age at
first union could have important public health implications because-of the increased
risks of pregnancies occurring during adolescence. The potential effect of nutrition
on marriage has received, with few exceptions, virtually no attention (Chowdhury,
Huffman and Curlin, 1977; Udry, 1979).

This paper presents data on the interrelationships between physical growth, age
at menarche and age at marriage in a rural Indian population in Guatemala.
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MATERIAL AND METHODS

Girls included in the sample participated in a field study carried out by the Institute
of Nutrition of Central America and Panama (INCAP). Available information indi-
cates that the nutritional and health status of the study sample is precarious and that
- the general condition is one of endemic mild-to-moderate malnutrition. The girls
live in 12 coffee plantations located in three different departments of Guatemala
gSSFhitepéquez, Quezaltenango and Alta Verapaz), and their ethnic extraction is
ndian.

The study samples include 444 girls aged 10 to 21 years, present at the coffee
plantations in 1981, when a census of these populations took place. During this
census, the girls were interviewed about their present menarcheal and marital status
and, retrospectively on the date of menarche. The information was collegted by
non-professional personnel, appropriately standardized and following precise
procedures. In addition, a physical anthropometric assessment including height,
weight and arm circumference was performed. Finally, the estimation of the girls’
ages was based on the registered information of birth dates, when available, or from
their own report.

TABLE 1
Weight, height, arm circumference and menstrual history of a sumple of Indian Guatemalun females
Weight Height Arm Percent
Age (years) (kg) (cm) Circumference Menstruating
10.0-10.9 24.8 £ 3.9 1209 £ 7.8 18.0 + 1.7 2.0
(61) (61) (61) (61)
11.0-11.9 27.3 £ 8.7 1245 + 7.7 8.5 £ 1.9 5.0
(55) (55) (55) (55)
12.0-12.9 31.8 + 6.3 130.1 £ 9.1 19.6 £ 2.0 9.0
(57) (57) (57) (57)
13.0-13.9 343 £ 6.3 135.6 £ 7.7 200 £ 2.2 20.0
(54) (54) (53) (54)
14.0-14.9 379 + 7.4 139.5 £ 8.6 21.5 £ 2.2 49.0
(42) (42) (43) (43)
15.0-15.9 41.6 + 7.1 140.1 + 8.1 22.1.'+ 2.2 60.0
(50) (50) (49) (50)
16.0-16.9 42.6 £ 6.0 140.8 £ 6.6 224 + 2.3 88.0
(34) (32) (34) (34)
17.0-17.9 47.4 £ 6.3 145.3 + 6.8 232+ 1.9 84.0
(35) (37) (35) (37)
18.0-18.9 459 ¢+ 8.5 142.7 £ 5.9 220t 1.8 92.0
(23) (22) (24) (24)
19.0-19.9 474 £ 9.6 143.2 + 6.8 221 £ 1.8 100.0
(21) (24) (22) (24)
20.0-20.9 504 £ 7.6 147.0 + 5.0 24.3 £ 2.4 100.0
(5) (4) (4) (3)

* Mean + standard deviation. In parenthesis, the number of cases,
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TABLE 11
Distribution of menarche in Indian Guatemalan adolescents by categories of age and weight
Weight Number Percent
Apc (years) (kg) of Cases Menstruating
10.0-10.9 15.0-24.9 34 0.0
25.0-39.9 27 3.7
11.0-11.9 15.0-24.9 21 0.0
25.0-34.9 30 30.7
35.0-44.9 3 333
45.0-49.9 1 100.0
12.0-12.9 15.0-24.9 6 0.0
25.0-349 34 41.2
35.0-44.9 15 86,7
45.0-49.9 2 50.0
13.0-13.9 15.0-24.9 2 0.0
25.0-34.9 27 (1.0
35.0-44.9 22 36.4
45.0-49.9 k! 100.0
14.0-14.9 15.0-24.9 2 (.40
25.0-34.9 10 10.0
35.0-44.9 25 60.0
45.0-54.9 S5 8U.0
15.0-15.9 25.0-34.9 10 40,0
35.0-44.9 21 57.1
45.0-54.9 19 73.7
16.0-16.9 30.0-39.9 13 76.9
40.0-49.9 17 94.1
50.0-59.9 4 100.0
17.0-17.9 35.0-44.9 13 84.6
45.0-54.9 16 938
55.0-59.9 6 83.3
18.0-18.9 35.0-44.9 11 81.8
45.0-54.9 11 100.0
55.0-59.9 l 100.0
19.0-19.9 25.0-34.9 2 100.0
35.0-44.9 7 100.0
50.0-59.9 12 100.0
20.0-20.9 40.0-49.9 3 100.0
50.0-64.9 2 100.0

RESULTS AND DISCUSSION

Descriptive statistics for some characteristics of the study population are presented
in Table 1. The values of weight, height and arm circumference, given age, are indi-
cative of the nutritional problems in the area. The percentages of pirls attaining
menarche by years of age are also presented in Table 1. The percentage of girls

attaining menarche increases steadily with age.

The information on the number of girls having attained menarche at each age



130 H.L. DELGADO, E. HURTADO AND V. VALVERDE

was used to estimate the median age at menarche; this was done by fitting a logistic
curve to the data and finding the age which corresponds to the 50% point (Roth-
man and Boice, 1979). The median age of menarche was 14.81 years and the logis-
tic slope was 0.93. The estimation of the standard errors for a and b were 0.16 and
0.09, respectively. The chisquare for goodness of fit gave X* = 3.61,df =5, p >
0.05, an excellent fit to the trend line for the percentage in individual years of age.

The relationship between girls’ weight and percentage having attained menarche
is shown in Table II. At all ages, heavier girls have, on the average, a higher proba-
bility of having experienced menarche than lighter girls. It should be noted, how-
ever, that there are no such differences at 19 and 20 years, all girls having attained
menarche at those ages.

Table 1II presents the distribution of menarche in girls by age and height. Again,
at each age, taller girls have, on the average, a higher probability of having attained
menarche than shorter girls. A similar pattern is apparent when the relationship
between categories of arm circumference (Table 1V) and the percentage of girls
having attained menarche in each age group is examined.

Table V summarizes the information regarding the Body Mass Index of the girls,
their age and their menarcheal status, and presents the results of the stepwise logis-
tic multiple regression performed on these data. The Body Mass Index is a numeri-
cal index frequently "1sed to estimate thinness or fatness of individuals and popula-

TABLE lil
Distribution of menarche in Indian Guatemalan adolescents by categories of age and height
Height Number Percent
Age (years) (cm) of Cases Menstruating
10.0-10.9 100-119 27 0.0
120-139 34 29
11:0-11.9 100-119 1 0.0
120-139 4] 4.7
140-149 | 100.0
12.0-12.9 100-119 6 0.0
120-139 43 4.7
140-149 8 37.5
13.0-13.9 120-139 37 8.1
140-159 17 47.1
14.0-14.9 120-139 21 333
140-159 21 61.9
15.0-15.9 120-139 22 50.0
140-159 28 67.9
16.0-16.9 120-139 13 84.6
140-159 19 94.7
17.0-17.9 130-149 27 85.2
150-159 10 80.0
18.0-18.9 130-149 20 90.0
150-159 2 100.0
19.0-19.9 120-139 5 100.0
14()-159 9 100.0

20.0-20.9 140-159 4 100.0
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TABLE 1V
Distribution of menarche in Indian Guatemalan adolescents by categories of age and arm circumference

Arm Circumference Number of Percent
Age (Years) (cm) Cases Menstruating
10.0-10.9 12.5-17.4 2] 0.0
17.5-22.4 4() 2.5
11.0-11.9 15.0-19.9 45 0.0
20.0-24.9 10 30.0
12.0-12.9 15.0-19.9 37 2.7
20.0-249 . 20 20.0
13.0-13.9 12.5-17.4 5 0.0
17.5-22.4 42 160.7
22.5-274 6 60.7
14.0-14.9 15.0-19.9 8 12.8
20.0-24.9 3 57.6
25.0-27.4 2 S0.0
15.0-15.9 17.5-22.4 27 48.1
22.5-27.4 22 77.3
10.0-16.9 17.5-22.4 18 KR.9
22.5-27.4 16 9Y31.8
17.0-17.9 20.0-24.9 28 88.7
25.0-27.4 7 100.0
18.0-18.9 17.5-22.4 158 93.3
22.5-27.4 Y BR.9
19.0-19.9 17.5-22.4 13 100.0
22.5-27.4 9 100,0
20.,0-20.9 20.0-24.9 2 1OLL0
25.0-27.4 2 100.0

tion. When Body Mass Index is controlled for, the effect of age is evident. On the
other hand, when age is controlled for, the effect of the Body Mass Index remains.
Similar results were obtained when the other indicators of physical growth were
analysed.

The association between the indicators of physical growth, age of menarche and
age of first marital union were also explored. As shown in Table VI, age resulted in
an increased probability of being married in both groups, those who have attained
menarche ard those who have not. In addition, in a stepwise logistic multiple
regression a significant relationship of menarcheal status and age of first marital
union were found, indicating that the probability of being married or in union was
higher for those girls who have attained menarche than for the girls who have not
attained menarche. A small, non-significant association between the anthropomet-
ric measurements (weight, height and arm circumference) and marital status was
also found.

The median age of menarche in the sample is higher than that of other popula-
tions in Latin American countries obtained over the last decade. For example, the
age at menarche in Venezuela and Cuba range from 12 to 13 years (Gray, 1979;
Lépez et. al, 1981). In addition, the data support the existence of an association
between age, anthropometric indicators and menarcheal status on Guatemalan
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TABLE V
Relationship between Body Mass Index (Quetelet index)* and menarche in Guatemalan Indian adolescents

Age Group: 10-13 years Age Group: 14-19 years
Body Mass Index Body Mass Index
Menarche < Median > Median < Median >Median
YES 7 (4.6%)° 13 (17.3%) 81 (66.9%) 72 (88.9%)
NO 147 60 40 9

* Body Mass Index = (weight (kg)/height? (cm®)) X 10,000
» Number of Cases = In parenthesis, proportion of cases who have attained menarche, within each
category of body mass index,

Results form a stepwise logistic multiple regression

Variables X! p~-vilue
Age 221.13 0.0000
Quetelet Index - 23.70 0.0000
Interaction Ape-Quetelet 0.05 0.8245

[ndian population. Several other recent studies from developed and developing
countries have shown similar results. While some have attempted to demonstrate
that the nutritional status of the girls is a causal factor in the onset of menstruation,
most have concluded that both physical growth and sexual maturation are interact-
ing processes of the same phenomena known as developmental age (Malina, 1978,
Eilison, 1981). Developmental age simply summarizes the intercorrelations among
various measurable aspects of the same developmental process. Therefore, the data
presented neither support nor contradict the hypothesis of a critical body weight.
They simply show that menstruating adolescents have more weight and adipose
mass than non-menstruating ones. This has also been recently shown by Garn, La-
Velle and Pilkington (1983).

On the other hand, these data indicate that early maturers get married earlier, in
all age groups. This information gives support to the view that the timing of
menarche is related to the timing of first intercourse and first pregnancy in tradi-
tional societies.

TABLE VI
Relation between menarche and marital union formation in two categories of age

AGE GROUP; 10-13 years AGE GROUP: 14-19 years
Menarche Menarche
NO YES NO YES

IN YES 18 l 91 33

MARITAL
UNION NO 206 | 43 7
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