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ABSTRACT

Like other'aspects of female physiology, menarche is sensitive to aspects of the spcial end
phystca] environment. Two surveys, involving 1 ,31 4 dntario residents, were distribuled to
examine the relationship between family composition and the timing of humen menarche. The
average menarcheal age was 13.00 years and is concordant with previous' estimates for central
Caneda. Menarche occurred most frequently in the spring and sﬁmmer months and occurred
later in women born aﬂér 1960 then in those born prior to this dete. Most socioeconomic
fectors did not significently influence the timing of menerche. Height and weight were not
independently related to the timing of menarche, but weight per height was margir;ally and
negatively correlated with menarchesl 6ge. Total score on e life events inventm:y, a8 measure ¢f '
stress, was negatively and significently correlated with the oge at menarche. Men_archeat age
was positivély relsted to the ege at which & giri begen deting. The most striking finding was
that gir‘l‘s who experienced fether absence before menarche n;atured on average 4.5 months
earlier than gir:ls who lived with bath parents continuously. Moreover, girls who hed
experienced father absence before ten y;aers of age end because of divorce metured 5-6 months
earlier then girls growing up with both parents. Absence of the mother and number of brothers
end sisters did not appear to be related to the timing of menarche. A significant correlation
existed between mothers' and deughters' ages at menarche. The mothers_. of father-absent girls
tended to be garly maturers, dated early, had early first births end reported more negative
views of men than did the mothers of fether-present girls. Heredity and psychologicel stress
may largely account for the early age at menarche observed in father-absent gi'i‘.ls, but

physical exposure to a father and other psychological factors could also be involved.
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CHAPTER 1. PERSPECTIVES ON HUMAN MENARCHE

D,

. e g l; .

r'lenarc'he {s an importent mﬂestone in women's lives. Often a subject of ritual and taboo,
first menses is 8 discrete signal of impending fertility. !.ike other uspt;cts pf human
development, the timing of menearche has b‘éen sheped by a histery of natural selection. Al
menarche, physiological, psychological and behavioural changes reflect a female's cﬁungmd role
arEI interests as she moves into the edult phase of life. Morphological changes, including the .‘
reoroaﬁ%zatign_ of hormonel systems, are the most obvious‘o.f the developmental changes at |
menarche. However, 8 wealth of ressarch demonstrates that substantial .psycrmlooical and
behavicural transitions also take place at menarche. These inclu;b the reorganizption of
self-image an_d changingr social. relationships with pee;‘s and family members.

" There is considerable variability in the {imino of menarche both across and within
populations. The Bundi cf New Oumae are recorded 10 have one of the latest average aoes'of
menarche, 18.0 years, while affluent Hong Kong girls sttain menarche ui 12.4 years on évwaga

(Low, Kung & Leong, 1982; Malcolm, 1970 ). It isclesr that the sources of variation in
| human menarcheal age are both hereditary and eﬁvironmenlal , 8lthough many suggested sources
of environmental vari:;tion havelyet to be confirmed (Teble 1). Numerous reportsof -
significant ooncort‘hnce indhe age at menar"the between female relatives cre»d)nsidered labe -
strong evidence for the influence of hereditary feclors {'see Tenner, 1962). Moreover,
extremely early puberty, nut aftributed {0 a known dysfunctim.».reférred {0 as “constitutional”
or “familial” precocious puberty, lends to run in families (Novek, 1944). Perhsps one of the
most famou_s examples of precocious puberty is the South American gir!, Lina Medina, who had
her first menstrual period et less than one year of age, beceme pregnant just before her fifth

- ‘ |

l{i/ .
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Table 1. Influences on the timing of human menarche .

Hereditary influences

Concordance betyveen
femole relotives

(examples)

Damon, Damon, Reed & Yaladian, 1968;
Fischbein, 1977, Poponeo,1928; Kentero &
Widholm, 1971; Tisserand-Perrier, 1953.

Environmental Influences
( well-documented)

Sociceconomic class
Family size
Urbenization

Annual light cycles

(suggested, little empirical evidence)
‘Psychosexue! stimulation

Family composition

Stress

Aw & Tye, 1970; Lee, Chang & Chen, 1963;
Evelsth & Tanner, 1976

Jenicek & Demirjian, 1974; Slukovsky, Yalsik &
Bulaistirbu, 1967, Valsik, 1965 s

Eveleth & Tenner, 1976 (review)

Cagas & Riley, 1970; Kentero & Widholm, 1971;
Reymer{ & Jost, 1947; Valsik, 1965;

L &

Adems, 1981 ; Brown, 1966

Barkow, 1984; Burger & Gochfeld, 1985; Jones,
Leston, McLeod & Wood, 1972

Adams, 1981; Whiting, 1965




birthday and geve birth at 5.5 yesrs of age (Escomel, 1939, cited in Dewhurst, 1984).
Conditions in the phygieél and social environment also influence human menarche.

Annual light cycles are known to influence humen fertility as wgll as the occurrence of

menarche (reviewed try Cowgill, 1966; Yalsik, 1965) and socioenvironmental influences on the

age 8t menarche, such as socioeconomic status, family size, urbanization and birth order have

been demonstrated in a variety of human populations (reviewed by Eveleth & Tanner, 1976). A

few authors have suggested thet other foctors in the social environment, such es psychosexus!

stimulation, exposure oconspecificsand “stress” may also influence the menarche (e.Q. Brown,

1966; Adams, 1981 ), but little ampimcal investigation of these hypothm has been
gndertaken.

menarcheal/age is accounted for by the varisbles under exemination. For example, Roberts snd
Dann ( 1967) found ihal entering the relevant socicenvironmentat variabla'inlo a regression
anslysis accounted for only 7% of the verience in menarcheal age. In this regerd, we have not
been very successful in ide}ptifying he sources of variation in human menarche. Furthermore,
theory in this ares ht;‘s de(eloped even less: Not only have we not identified the sources 01

- varistion but we do not understand why such huge varistion exists or whether it has any
functional significance in the life history of our species. The adoption by humen
developmentalists of a broader perspective, which considers the timing of humen development in
a comparative framework informed by a modern view of natural selection (e.g. MecDonald,
1988; Smith, 1987; Weisfeld & Billings, 1 988') may be useful in idenlifying the sources of / "
variation in the timing of human menarche. ‘ |

The main purpose of this research wes to explore the relationship between family

composition and the timing of human menarche in a sample of Ontnﬂo women. Before this task
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could be completed, however, it was necessary to exemine the rélutionship of menarche with
other fectors in the social and physical environment known to influence its timing. This
research wa; initially inqpir’ed by knowledge of the existing litereture on non-humen
development and was motivated by the desire to place the st&d{ of human menarche into 8

broader perspective.

Menarche in a life historical perspective *

Trqiitionel theories of development tend 1o view the edult stage as the ultimate goal of
development. In contrast, an evp!utionary life history approach suggests thai selection operates
on all stages in the lifespan, not just the adult form.* Natural selection produces a species typical
life history or ontogeny consisting of 6 series of stages, all of which are adapted to the
environmental end social circumstances encountered at that point in the 11fespen (although such
slege-specific adaptations may be constrained by the demands of o_ther life stages). For exemple,
selection hes influenced the timing and nature of various reproductive events, sstting bounderies
and c\:onstruints on their occurrence based on their fitness effects. Typical questions solved in
the life history of 8 species include when to reproduce, how often to reproduce, how many
offspring to produce nd how much to invest in each offspring (Stearns, 1976).

All organisms access finite resources which they sllocate to growth, meintenance or
reproduction { Calow & Townsend, 1981). Allocating what resources to what function is the
besic problem resolved within the life history of a particuler species. Thus the life history
* approech considers the changing pattern of resource allocgtion throughout en organism's entire
lifespan s the focus of selection prossuré. Insofar as they invest differing smounts of energy
fntu reproduction, females and males may be expected to exhibit different life histories

(Trivers, 1972). For instence, female memmals invest more energetically in offspring than
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males, end the%r smaller body size in meny species reflects the trub-off\go%lm-ceprodwtim
andgrowth. F emalé of meny species reach adult size and reproductive maturity sooner than
males ( Tenner, 1962), a phenomeﬁon-known as sexual bimaturism. in species where
réproductive competition between males is intense and where rg:productive success 1s dependent
on size, males may benefit fror;x growing to 8 larger size and delaying reproduciion until they

are sble to compste (LeBoeuf, 1974 ; Wittenberger, 1979).

Human sexual bimaturism and dimorphism

Humans..e)(hibit sexusl dimorphism in size, fat storage, maturation rates end in length'of
the reproductivle lifespan. Human males ere generally lerger than females and tend to go through
the growth spurt and adolescence 8 cou;ile of years later then females (Tanner, 1962). Perhaps
one of the most striking sex differenos, which becomes apperent at puberty, is the percentage
" of body fat (Lencester, 1986). Females ailocate more energy 1o fat storege for use later in
reproduclion, compared to males. From menarche to 18 years of age girls gain an average of 4.5
kilograms of fat. Thé totel deposition of fat at the end of this time is 16 kg, which represents
enough stored energy ( 144,000 calories) for gestation and three months' lactation (Fris;:h &
McArthur, 1974). This results in a girl's body composition increasing from 16% body fat at
the beginning of the adolescent growth spurt to 28X al the sttainment of siable reproductive
ability at 18 years of age (Frisch, 1975). Incontrast, males at puberty tend to increase the
amount of muscle tissue, particularly in the chest and shoulder eres (Winick, 1981). Atthe
end of puberty a male 180 cm tall will have on average 9 kg of th;t while 8 women of the same.
height will have 20 kg (Winick, 1981).

* Females have evalved physiological mechenisms that enable them 1o efficiently store fet.

Women have less muscle tissue than men, and because il is the action of muscies which burns



fat, this makés it more difficult for women to lose weight compared to men. Mechanisms which
a&er metabolic pathways, leading to increased fat storage rather then muscle production, may be
vie;ved-os adaptations to the great en;rgetic demonds of childbearing under conditions of food
shortege ( Hoyenge & Hoyenga, 1982). In this sénse, the fat accumulated st the end of puberty.
hes been eptly termed “reproductive fet” (Lancaster, 1986). 6

Fet storege is particulerly important in mammalian species in which young depend on
lactetion and females must act as a buffer between offspring demands and the &vailobility of food.
After birth, energy and other nutrients are often directed into the production of milk at the
expense of the mother's own body supplies. For exsmple, the breast milk of undernourished
women does not differ in caloric or protein content from that produced by well-nourished .
women {Frisch, 1975). Thus nursing sbility is not tied directly to food'rwourcw but to the
differential allocation of energy end nutrients within the mother during lectation.

Another sexually dimorphic characteristic of humean males and 'females is that female
fecundity~ ends abruptly al menopause, whereas males may (;onlinue to functiqn reproductively
until death. A post-reproductive period such as this is uncommon in most species. Whether
menopause is a feature common to all primates is not known because, in general, primates
rarely survive unlil menopause can be documented. However, reports of post-reproducti\;e
primate'females living in the wild (e.g. Waser, 1978) end rhesus macaques exhibiting
menopause in caplivity (van/ w@ﬁl\suggest that menopause may occur in other
primate species. \\

It has been; ted thét menopause is mer\Ty\the result of general senescence
(Greham, 1981). MMenopause may be the by- product of our: artif icially prolonged life spen and
expect that factors that

A\

may have no selective advanta& If this were true then we migﬁt
might also contribute &n &n esrly menopause. Similarly if

contribule twear ly senesce

/ | -
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early maturity were indicative of a fester rate of development we might expect esrly nhwm/

-

to be correlated with early meriob&use.

- Williams ( 1957) suggested that selection could favour the continued survival of
post-reproductive individuels where parental care contributes to the survival snd fitness of
offspring. Gaulin ( 1980) has exiended this argument to account for sex di@réntm by
suggesting that where parental investment is skewed toward female investment and where
continued parental investment may enhance the reproductive success of offspring, 8
postreproductive period may be adeptive for females, but not males. In en initfal test of this
hypothesis, Mayer ( 1982) examined the fertility of 1,890 women and found thai those who died
postmenapausally hed grester inclusive fitness than those who died premenopeusally.

Therefore, menopause may represent a point in 8 woman's lifespan al which the energetic
expenditures, depletion of mineral reserves and risk of mortality of having another child are

exorbitant and she is betier off ceasing reproduction and investing in exisling offspring.

Life histories of female hunter-gatherers

8

it has been argued that modern humen societies provide little insight into the basic -

female life history, because technology hss siqniﬁcantly changed women's roles and has resultq/d-
in the use of artificial devices to alter fertility and birth spacing (see Alexander, 1979; g
“ Lancaster, 1986; Symons, 1979). For example, Symons ( 1979) has erqued that fitness
maximizing behaviours in modern environments should be considered adaptive only if there is ’
reéson to believe that these traits had similer effects in the proto;\/pical environment in which
“most of humen evolution occurred. The belief that the relatively “novel” environment of
industrial society is e poor place to study humen adaptation is usually coupled with the idea that

it is necessary to reconstrugt e hunting-gethering scenario to urmrsiam the evolutionary

-~
.



forces that selected for female reproductive physiology and behaviour.

informetion from modern hunter-gethersrs, the Kalshari {Kung, has been used to
reconstruct the environment of the human female typical through over 99% of our evolutionary
history. The typical IKung women sttains menarche at a relatively late age ( 16.60 years)
followed by & long perxod of edolescent subfertility of approximately two to three years. On
averege she first gives birth 'at 19.94 years of age and nurses tﬁe child continuously for several
years. The resulting lactations! smenorrhea keeps births spaced approximately four years. !
 apart. This long birth spacing coupled with ofeirly early decline in fecundity (35.5 wes the
average age of Iesl birth) results in an averége completed fertility of S children. Dueto
infectious diseases, only 2 or 3 of these children usually survive (Howell, 1979).

Compared o traditional !Kung women, women in agricullural and industrial societies
experience a relaiively early menarche, due partly to improved nutrition and a more sedentary
lifestyle. The IKung lead an active life, travelling far to gather food and hunt. They livea
mar_g_inal existence compared to other peoples and the women, while not malnourished, are lean
compared {o North American women (Howell, 1979). Medical advances in modern
industrialized countries heve reduced the rates of maternal and infant mortality making it
possiblé for modern women 10 have very high complated fertility. Use of contraceptives and
ebof‘h’on in modern {imes have replaced the long periods of lactational emennorrhes which
served as & method of birth spacing and of reducing the number of pregnancies in
hunter-getherers. As a result, women in industris society ;;perience nine times the number
of menstrual cycles s the IKung (Short, 1976). Some of the problems essociated with
increased menstrual cycling and delayed and few pregnancies which afflict modern women, such
as dysmenorrhea, premenstrus! tension and bresst cancer would not have been so prominent in

rearly human civilizations. Moreover leenage pregnancy and the béaring of children before social
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a;;i psychologicel competence was achieved by the mother would be very unlikely events.

N
tMenarche among the primates

While huinan mensrche shares some features with menar'c_he in other primate species, it
is also unique in certain respects. Like other primates, humans go through puberty relatively
late.compared t(; other memmals of equal body size. Non-human primate females stlain
menarche anywhere from one year of ege ( mouse lemur) to 13 years (chimpanzees) (Jolly,
1985). Sexua) bimaturism, with males maturing approximately two years later than females -
but sttaining fertility at an esrlier stege is also a common feature of primate life histories. |

The ado!écent growth spurt is a unique feature of primete development and is espeéially
prominent in human males and females (Tanner, 1962). A growth spurt of much smaller
magnitude is apparent in our closesi relstives, the chimpanzees, and is almost undelectable in
rhesus meceques ( Watts & Gaven, 1982). The location of menarche within this spurt differs
spprecisbly among primate species. For example, menarche is typically lste in the sequence of
humen pubertal events, occurring after the appearance of most other secondary sex
characteristics and the growth spurt. In general human females have attained 70% of their
adult steture at menarche, chimpanzees 80% and rhesus macagues, 30% (Gaven & Swindler,
1966 ; Watts & Gavan, 1982). The concomitent “fat spurt™ which occurs in human females
with the deposition of fat on the bressts and buttocks is not typical of other female primates. -
Low, Alexander and Noonan ( 1987) suggest that such accumulations of fet in human femeles may
represent deceplive sexual signals which mimic other indications of high reproductive value
and potential.

In many female primates a long period of sub-fertility follows the menarche (Hontegd,

1979). In humans a large percentage of menstrual cycles in the first few years following
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menarche are anovulstory and high proportions of ovulatory cycles do not occur until tr; early
twenties. Israel (1967) suggested that enovuletory cycles in young women were “the rule
rather the exception”™. Yollman ( 1966) found thet 45% of menstrual cycles in the first year
following menarche were angvulatory. The proportion of ovulstory cycles, as inferred from
basal body temperasture charts, incressed s a function of 8 women's age but thé maximum - .. /\j
number of ovulatory cycles (97%) wes not achieved until women reached the everage age of 23."/
. Lunenfeld and colleagdm (1986) have claimed adoh;tcent sterility is the by~-product of
the fect thet different components of the reproductive system mature at different rates or that
reproductive function becomes “primed” in the few yesrs following menarche before meximum
fecundity is echieved. Ano}her possible interpretation is that post-menarcheal sterility hes
evolved in response to certain selection pressures. Sterility following first menses provides a
young woman with a period of psychological and social adjustment, during which she cen prepare
herself socially and emotionatly for her first pregnancy. It also permits sexusl experimentation
with a variety of partners or trial merrisges, which may incresase the probability of finding 8

high-quality suitable mate.
Significance of the growth and fat spurt in human females

The humen infant is helpless st birth and possesses an itnmature brain less than 258 of
aduit size. At one time it was thought that the reduced size of the human pelvis, as an adaptation
to bipedalism, led to the production of altricial young in Homo sepiens. The size and maturity of
the human infant were presumed to be restricted by the size of the birth cangl. This hypothesis,
however , could not explain why great apes also produce young in whom a majority of brain

growth and development occurs after birth, even though they have a pelvic capacity which far
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_;ezcweds the necessary size for s safe delivery (Lm{er, 1986). Mason ( 1968) suggested that
human and great ape bebies are altricial as an adaptation to a social Jearning environment
typical of primate life. Continuing pastnatel neural growth and plasticity fecilitotes the
learning of social skills end the essimilation of ecological contingencies. Therefore, bipedslism
may nat heve constrained the meturity of the infant et birth. Rether humen infents may have
evolved in such a way that most brain grawth occurs outside the womb and is open to leerning
ond social influences.

1t 13 quite common for many mammalian femates to continue to grow after puberty snd
even efier the birth and weaning of their first litter. in species where females continue o grow
sfter fertility is achieved there may be a conflict between meternal weight gain and fetal ,growlh
and 1actation. A female who atlains adult size and hes a store of energy supplies before first
pregnancy has more energy to devole to gestation and lactation. Lencasier (1986) suggests that
the selection pressure for increased fat storage smong human females at menarche is the eniargy
demand of the developing human brain w_h_ich grows 75% of its total size in the first few years
after birth. Fat slorage in human females allows for long periods of lactation end high quality
milk, without a concomitant decrement in the mother's growth end health. Therefore the
adolescent fat spurt sustains the production of sltricisl young with large cortices who are
dependent on their nerents for care &s well as the imparting of sociel and survival skills,

Another function of the “fat” or pu'ta;:rtul growth spurl in human females is that il serves
not just as a physical gauge of the general conditien of the female but 8lso as a signe) of her social
and psychologicsl status. In humans_, physical condition and the amount of body fat can be
influenced by social status or socioeconomic factors as well s by psyctwlogicél states. For
example a girl whose family has accrued many resources or who has estsblished a food sharing

network of relatives and friends, will tend to heve grester fet deposits and earlier menarche. On
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the other hand, girls who are under considerable psychologicel stress may have low body fat,
Therefore the amount of fat sccumulsted in the period immediately efter puberty, which is
necessary for the sustenance of 8 pregnancy and lactation, reflects a girl's psychological and

social condition as well es her physical condition.

Parent-offspring conflict at adolescence and parental manipulstion of girils’
reproduction |

Adolescence {s a time of turmotl for both children and parents. Why is it thet the
pareni-child relationship goes from being one of lﬁutual affection to one of outright conflict?
It may be useful to think ebout the problems encountered at adolescence by borrowing the
concept of “parent-offspring conflict” from evolutionary biology (Trivers, 1974). Insofar s
they ere not genetically identical, the reproductive interests of parents and offspring may
diverge. Parenls have evoived to invest in each of their children in 8 manner so as 1o maximize
their own inclusive fitness, while each offspring has evolved {o value their own fitness above
that of their siblings and therefore {o strive for more than their share of parental investment.
Yhen children are young and dependent, the conflict is not a symmetrical one and children's
)n}ereﬁé are necessarily subservient to those of their parents (Alexander, 1974).

However, parent-offspring conflict emerges in a different form at adolescence, as
children become reproductively mature and capable of independent existence. At adolescence,
parents may continue ta view their children as vehicles of their own Inclusive fitness end may
direct them into activities and behaviours that improve their own inclusive fitness, st the
expense of their children's fitness, a phenomenon referred to as parental menipulation -

(Alexander, 1974).

For exemple, Turke (1988) found that smong the residents of a Micronesian atoll
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(11aluk ) women who bore a deughter firsl achieved highér reproductive success than women
whose first children were male. Turke suggested {hat the higher reproductive success 61 women
who first bore deughlers was related to the help that daughters provided in the raising of other
offspring. Moreover, daughters who had the greatest number of siblings (oﬁ who providad the
most help) had a lower fertility than deughters with fewer siblings, Similerly, Flinn ( 1988a)
found thai the assistance of adolescent daughters in childraising enabled a mother to produce and
raise more offspring than otherwise possible, but resulled in deleyed entry into reproduction on
the part of the daughter. In contrest, 8 post-menopausal mother may not be able 1o increass her
own reproductive success through manipulating her deughler bul may be more interested in
helping her daughter produce snd nuriure grandchildren. The presance and aid of a grandmother
may be beneficial lo 8 woman, especially when she is lacking the support of a male.

A mother’s conflicts with her daughter may derive from a different set of interests than o
father's. A mother, especially & post-menopausal mother, cannot improve her reproduclivla
success by buying more husbands, but she can increass it by enlisting the aid of har deughters or

by investing in grandchildren. Fethers, on the other hand, may be more cancerned with
establishing status relationships end accruing resources because maie reﬁroductive success is
more closely tied to status then is female reproductive suoccess.

In traditional sociatiés wher's higi: brideprices are conditional an the chaélityof the
daughter, parental control of e girl's sexuality may have economic ond reproductive rewards for
fethers. In polygynous societies, the brideprice gained from cheste dsughters mey be used to
purchase more wives for the father, enebling him o produce more children. Therefore, fathers
may have evolved 1o take & particular interest in controlling the sexual and reproductive
aclivities of their deughters. In industrial sbcieti‘es this disposition may be reflected in en

increased concern over dsughlers’ ectivities compsred to sons ( Devereux, Bronfenbrenner &
{
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Rodgers, 1969), with fethers becoming more prolecilive and controiting of their deughters
following menarche (Hilt, 1988). Similarly, Flinn ( 1988b) has observed fathers ina

Coribbean villoge engeging in 8 number of behaviours, which he suggests sre to ensure the

s proper sexusl conduct of their deughters, and which he refers to as “deughter-guarding™.

Soctal influences on human fertility and menstrual cycles

In merny mammalien species, female reproductive physiology and behaviour are sensitive to
cues in the social and pﬁyslcal environment. This ts not surprising considering the enormous
amoun{ of energy that is invested in gestation snd laciation. A female that reproduces in
envirenments not conducive 1o the survival of offspring will have reduced fHiness compared to
one cupaplc of monitaring the environment and reproducing under optimal conditions.
TheFEﬁl‘e, environmentel influences on humen reproduction may reflect adaptive reéponses that
have evolved in the life hislory of our species.

Homo sapiens is & highly social species and there is some evidence that sociel
inleractions or exposure (0 olher individuals may infiuence the menstrual cycie. in a now
classic study, Marths McClintock ( 1971) recorded the menstrual cycles of dormitory residents
in 8 women's college during the academic year and found thel the cycles of roommates and close
friends became synchronized. |n this same article, McClintock also reported that women who
dated men more than three times o week experienced c{rcles of shorter duration than thase who :
did not see men so frequently. These findings ettracted considerable attention and inspired &

* number of studies of sociel influences on the human menstrual cycle in the following decade.

Greham and McOrew ( 1980) studied university women and found thst these who
considered themselves close friends developed menstruat synchrony in the first four months of

the study, even though they lived apart. However , these suthors did not find & significant
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* correlation between cycle length and time spent with men. Quadegno end colleagues ( 1981) also

reported menstrual synchruny‘in a coeducational environment, but failed to find a relationship
between spending time with men and the length of the menstrual cycle. However, Veith and
colleagues ( 1983) found thet women who spent two or more nights with men during a forty day
period had & higher rate of ovulation than those spending none or one night with men, elthough
slesping arrangements were not relsted to cycle length. It has been suggasted ih.at !nteractions
with male and female lndmduuls may mﬂuenoe the human ménstrual cycle in ways onulomus to

those found in other memmals. One possibﬂity is that primer pheromones or pifectory cum

.emenating from msles and females may cause a reorgenization in underlying physiology.

A-major prioblem with the esrly studies in this ares, however, is that they are
correlationst end causstion can not be inferred. Correlatiocnal information {e11s us nothing about
the direction of effects. it is just as passible that men sre more attracted to ovulstory women
(there is some evidence that male primates can detect estrous cycles by olfectory cues) and thet
this is the reason why exposure to men and shorter cycles are reieted. Another possibility is
that the same physiological fectors influencing ovulation or length of the menstruel cycle

influence the motivational state of 8 women, so that women who are ovulatory are also highly

interested in interactions with men,
The first double blind experimental studies examining the effects of male and femala
odours on 'menstr‘ual cycles were conducted in the past few years by researchers at Monell
Chemical Senses Centre (Preti, Cutler, Garcia, Huggins & Lawley, 198§; Culler, Pret!,
Krieger, Huggins, Garcie & Lawley, 1986). In the first experiment, extracts of mele axtllsry
secrelions or a blsnk-ethenol (controt) solu‘l{on were rubbed on the upper lips of females who
had menstrual cycles of aberrant lengths; ’A} the end of 14 weeks of {reatment the cycles of

women who had received male axfllary secretions were less variebe and aberrant in length than

>

N\
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those of women who hed received the cbntrol solution. The second experiment followed the same
procedure except that axillary secretions from féiﬁf_alemdonors collected throughout the menstrual
cycie were applied lo women with cycles of normal cycle length. After 13 weeks the number of
deys difference in the on.s:et of the menstrual cycle in recibientsl and donor was significantly
reduced, indicatinﬁ t_hat synchronization had occurred.

Thess firs! two experimental studies eonfifm that the human ln)enstrual cyclecsn be -
influenced by exposure o other individuals end that male and female odours alone ore effectivé
in creating menstrual synchrony end regulerizing cycle lengths. 1t 1s possible that such effects
endure in the humqn species either as 8 func;tionlgss yestige of our mammatien heritege or
perhaps they have r?tainad some functional signjf'ipame. Hu\tever, the pogsiﬁility thal exposure

" to individusls may influence other aspects of ovariép -fpnction, such as the timiﬁg of menarche,

hes not been systematically examined. ' ' o - }

summary and res;mrch goals

The study of humen menarche includes an exami-nﬁtim of the changing physiology',;
psychology and behsviour of women at the beginning of their reproductive liffspans. In this
respect, il may provide 8 unigue glimpse into the sglegtive forces that have shaped the life
history of the human female. The study of humen development may be enriched and enhanced by
considering it from a broader perspeclive and in lighl of the exisling Qon-hﬂman literature,
*Human females have much in common with othgr non-human primates and other mammalisn N
females, but also differ in several imporisnt respects.

Like the females of many other species, humsn females appesr to have e»_golvad 1o adjust
the timing of reproductive events according to environmental conditions. The influences of

particuler environmental factors, such 8s interactions with olher individuals, on human
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menaf‘che. have r;ol been extensively explored. The research descritzr'm the following chapters
constitutes the first large scale study exemining the relationship

een family composition
end the timing of humen menarche, in conj unﬁiion withrother factors known to 5inﬂuenca
menerche. The present chapter reviewed a number of general perspectives on the timing of
human mensrche and suggests why exemining the influence of femily composition may be
illuminating. Subsequent chapters, outlined below, describe the methods t;nd ref;ults of two

surveys conducted in the past four years which attempted to investigate this unexplored

inftuence on the timing of human menarche. /

:,Chagter 2 oul'_b}ines the general metheds Qy which the surveys were conducted end describes the
questionng_j_rgg. The genersl demographic characteristics of the ;ample and the distribution of
the age at lmenerché-{ate reported, .These general results are compared with previous reports.
The manner in whici: “sgmph‘ng methods may interfere with the examination of specific
influences on 'he tImmg of human menarche is dtscussed

5 h

Chagter d’etermmes if the clessic effects of social verisbles, such as SES urbemzat\on fomily
size, I:nrth order, height and weight are pr&eent in this semple. The influence of stress 85
defined by scores on 8 life events inventory, on the {iming of humen menarche is also explored.

. 2 '

Chapter 4 discusses the possible reasons for {he secular decline in the age at menarche end
proposes that such factors may also influence menercheal age within a population at any one

time. Evidence of & secular decline and of seasonal varietion in the timing of menarche is

examined.

-~
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Chepter S exasmines whether interag:tions with other people, particularly femily members, ere

related to the timing of menarche in ways analogous to those observe in other species.  The age

at menarche in girls from families with one or both parents absent is compared to thet of girls
8 who grew up in the continual presence of both parents. The relationship between number of

- brothers end sisters and the timing of human menerche is also exemined.

Chepter 6 suggests how both hereditary and psycholegical influences may be involved in the
relationship between family composition and menarche. A multiple regression analysis ?
employed to determine the emount of varience in menarchesl age explained by the varisbles

_exam{ned in this research.

Chapler 7 summarizes the reseerch findingssend discusses how this resesrch has contributed to

our understanding of the timing of human menarche. ' -

oo

.
S



CHAPTER 2. GENERAL METHODS AND CHARACTERISTICS OF THE SAMPLE

i

To investigate the relationship between family composition and menarches) aue W0
surveys, involving 1,314 participants, were distributed in Ontario between 1984 snd i‘987.
The first survey wes distributed to female university :;tudents in two southern Ontario cil‘iea'
and constitutes the first large scale investigation of this topic. Results of thé first survey led to
the distribution of & second survey which was designed to explore parental influences on the
timing of menerche. These included genetic influences and parental attitudes, which could not
be rgliably established from deughterg’ responses. While the first survey was designed for

women only, the second survey solicited responses from Ontarto women and one or both

parents.

This chapter describes the design, distribution and coding of both surveys. The average
oge ot menarche and other characteristics of mothers and deughters ar:e reported to givean
' overview of the sample and to assess the relisbility of the recalled age at menarche and the

repr-*esentativeneas of the sample. Results regarding specific influences on the {iming of

menarche are reporied in subsequent chapters.

General Methods

SURVEY | )
The first questionnaire (Appendix A) wes initielly developed in 1984 and consistedof 8 .
number of items including questions about the recalled age al menarche, :eason of menarche,

family compoesition, whelher the respondent grew up in an urbsn or rural environment,
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socioeconomic status ond o life events inventory. This survey wes distributed to female
undergraduste students el Brock University, St. Catharines end McMester Uniyersity,e; ‘
Hamilton, between 1984 and 1987. During this time the questionnaire underwent siight
modifications involving small wording changes and the eddition of questions regarding current
height and weight, but otherwise remained the same. Over 1,200 guestionnaires were
distributed by either of two methods: 1) they were distributed_and completed in tlass time or
2) they were dristributed one day end picked up in the following class. |
All information about the sge of menarche and essocisted faclors wes obtained
retrospectively. Subjects were instructed to give their menarcheal age in years and months,
which wes converted to yedrs and decima) fractions of a year for analysis. 1n those cases where
only the year and not the number of months could be recaﬁed, the age of puberty was adjusted
by edding 0.5'yrs. Since some girls remember their age at menarche in whole years only
(e.g they know that they had their 12th birthdey, but connot remember how meny months over
tw.elve years of age they were), addtng 0.5 years, or the average of a1 possibie numbers of
months, is generally accepted es 8 suitable adjustment ( Livson & MeNeill, 1962). The
adjusted and unadjusted data were pooled and all subsequent analyses are based on these pooled
oo
Using a six- [\poi-nt scale, respondents wert? asked Lo Epd_icate how close lhey’ believed their

reporied age of rnel_r,uwarche wes Lo theirractual 'age. Because lﬁe retrospective rr;elhod is less
accurale than other methods, this question was intended to give the researcher an estimate of

the aocuracy of the recalled oge sl menarche. This question was preferred {o one asking about
| the “confidence” of 8 participant in her answer (e.g. 100% confident, SO % confident) because

il was more easily understood gnd indicated the megnitude of the recall error. Previous

reseerch has shown there is a tendency for early and 1ate meturers to misreport the age of
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n;enarche in order to appear more normal ( Peterson, 1983). Unhappy or painful memories
about the onset of menses and the desire to appesr normal may motivate women to both
misreport and forget the dete of menarche. To delermine whether these factors could be
affecting the reported age of menarche, a three point scale wes devised to messure the
respondent's feelings sbout the timing of menarche. Psrticipants were asked whether they had
wished thal menarche had occurred later, earlier or hed no preference as to the timing of
menarche. An analysis of variance wes conducted to determine if the average ege of menarche
was different in the three groups of responses.

Sesson of menarche and the month of menarche, if indicated, were aiso recorded. The
month of menarche was reported by 614 or 498 of the respondents. A chi-squsre test was
performed on the reported season of menarche (N=1,163) end the month of menarche to
determine if the occurrence of mensrche wes seesonal. The averege age of mensrche occurring
in each season was also coniputcd ond an analysis of variance performed to determine if season
had any effect gn the age of menarche..

The age, sex and period of coresidence with thé respondent wes recorded for eech olher
child living in her home while she \-reas growing up. Family size, or the tolal number of
children (including the participant and her full and half siblings), and the number oﬁgrothers
gbnd sisters was calculéu;d from this information. The number of years, in who;e numbers, of

contact with brothers and sisters prior tomenarche wes computed as follows. -If e gir] shared

the household with just one older brothergntil she reached menarche et 13 years of%}ga, the
total years of exposure to males was 13 and to females 0. If, on the other hand, she had two &
younger sisters who lived with her for 4 and Z yesrs respectively before she reached
menarche, the total year's of exposure to females would be 6 and the years of exposure to males

would be 0. The numbers of years of exposure to a genetic mother snd father and to other
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related and unrelated guardions were simiiarly calculsted.

Participants were assigned codes according to whether they lived with both, one or
neither natural parents continuously before they reached the menarche. Most girls reported
that they grew up in the continusl presence of both perents. However, some girls experienced
the absence of a mother or father during this time, end were coded a3 mother-absent or
father-absent eccordingly. A smaller percentage of girls reported thet they hed experienced
the absente of both parents, either consecutively, or because they had been adopled shortly
after birth. The resson for the parental absencs, if given, (e.g. desth, divorce or otﬁer) end the
oge at which the absence occurred wes also recorded, 8s wes the sddition of & stepperent to the
household after the departure of 8 parent.

Socioeconomic status was delermined by the father's occupation in sccordance with the
Blishen end McRaoberis socisl class scale (1976): This indfz;g ranks occupations on a continuous '
scale based on the combined variables of sducation, inmm\'é and community status. These
rankings can then be divided into six socioeconomic clesses  eccording to criteris given in
Blishen & McRoberts, 19?6), wil? the first calegory representing the highest class and the
| sixth category the lowest. L
Participants were ask‘@p I'Zdicale the degree of urbanization of the community they

lived in white growing up. The choices consisted of six categories ranging from highly urban

(1) tovery rural (6) communities. \1

-
As a measure of stress, r&:pondent_s completed 8 life events inventoery designed for

junior high school children (Coddington, 1972). The inventory consisted of 39 items which
include most major end minor chenges and stressors in children’s lives, such as movingtoa
new school district or desth of 8 parent. Eech event is weighted according to its severity, with

“breaking up with a boyfriend™ given a lower weighting then "divorce or separation of
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parents”. This scale was originally designed to ascertain the events leading up to the
psychological disturbance of & child in the one or two years preceding an {llness. However in
this survey, participants were asked to indicate which events had occurred while they were
growing up end the age(s) at which they occurred. The total frequency of each event in the first
10 years of life (up to & maximum of three) waes then multiplied by the weight essigned to thet
event and the total score summed. The totel score on this scale provided s relative measure of
the stress a gir} hed experienced compered io other girls in the sample.

The age at which a gir] began dating was included in the life events inventory, but since
girls in the firs{ survey were only instructed to check the number of events occurring between
birth end 15 years, not all girls gave the age when they first began to dets. Fortunately mﬁny
girls filled out this item regardless of when they begen dating (947 or 76% of the total 1,247

-cases). Nevertheless, the inadverient remova! of some of the higher velues of this verisble
.could have possibly led to a bias in the reported age of dating as mainly those girls who began
dating before 15 would heve been included in the analysis.

Information on current height and weight wes nol,g)l lected in the first two yesrs of the

" study bul wes included in subsequent years. Therefore, of' the total number of participants
epproximstely 358 reported their current height (N= 444) end weight (N=436). The
duetelel Index {Keys, fidanza, Kervonen, Kimura & Taylor, 1972; Khasls & Lowé, 1967), 8

linure of weight per height ("I\Jeight/height2 x 10000) was calculated from this information.

SURYEY I

)

The second survey was designed to examine parental infiuences on the timing of
mensrche, and wes distributed in 1987 to daughters and one or both parents. Families were

recruited by advertising in St. Catharines, Hemilton end Toronto newspapers ( see examples in
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Appendix B), by posting notices on bulletin boards at McMaster University and local
lsundromats, by contacting the Hamilton and St. Catharines' chapters of Parents Without
Partners, by referra) from acquaintances at Brock and McMaster Universities and by mailing
survey packages to the families of first year female students rendomly selected from the Brock
Student Union Directory. Since results from thé first two years of distributing Survey |
indicated that less then 15% of girls in the population reported parental sbsence, an attempt
was made to increase the proportion of girls who had experienced parental sbsence. For
exsmple, newspeper sdvertisements specified thet the researcher was particularly interested
in hearing frorp women who had experienced the absence of one or both parents,

_ The survey packages contained three types of qu&aliqnnair&s designed for each of the
different family members (Appendix C). The questionnaires for parents were essﬁntially
identicel, except thet the questions regerding physical development of fathers and r';lothers .
employed different measures of puberty. Both questionnaires inciuded items regarding parents’
ade sl puberty and dattng,@g birthdates of a1l children and sttitudes toward hetercsexual
relationships, the family and mates. The daughler’s questionnaire was 8 modified veqsiﬁn of
Survey |. Some items were deleted and in their place the attitude scales ( d&ecriped below and
included in the parents’ questionnaires) were added.

To facililate the comparison of deughters’ and parents’ sttitudes all questionnaires
;':ontained the same three attitude scales: ( 1) 8 modified version of the Yalue Inventory
(Sherriffs & Jarrett, 1953) (altiiudes towards men and women in which positive or negative
characteristics are attributed to either sex ); (2) e modified version of the Dating Scale
(Bardis, 1962) which measures slliludes loward heterosexual relations in young people along
a liberal-conservative continuum; and (3) a modified version of the Family Sca'le ( Rundquist

& Sletto,1936) which meesures positive or negative attitudes toward the family.
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The Value Inventory ( Sherriffs & Jarrett, 1953) was mndif.ied by deleting some
outdated items, making scme small wording changes to updete the 1anguage and reducing the
number of items to a tote) of 22. This scale consists of a number of statements describing
various human sttributes (e.g. "shirks family and personal reaponsfbﬂities"). Some of these
items réferred to desirable or positiv:e etiributes (e.g. "relieble and dependoble™) and the
remainder to negative attributes (e.g. "most subject to violent outbursts of temper).
Participants were instructed o read each ststement and indicate whether it best described men
or women or whether il described each sex equelly. A high negetive score on this sc‘fla indicates
that the respondent atir ibutes more negstive characteristics to men then to wmnen?’f: high
positive score suggests thet the respondent views men more fevourably than wnrnen.‘

The Dating Scale ( Bardis, 1962) was also modified by deleting some outdated items and
modernizing the wording, which resuited in 22 remaining items. It consists of e series of
statements about heterosexual ;'elutinnships (e.g. "it is not importsnt for & person to remain
pure unti) marriage”) for which the parncipant\mdicated, using 8 S-point Likert sx:aie. ihat he
or she either strongly egreed, agreed, was undecided, disagreed or strongly disagreeq. Vaib&s
on this scale.were totslled, with high scores indicating more liberal attitudes and low scores
more conservative attitudes towerd heterosexual relationships.

The Family Scale ( Rundguist & Sletlo,1936) isa 1 5 item test that measures positive

and negative views loward the family by mesans of a 5-point Likert sc’ale es described above.

- Half the items express 8 positive view of the family (e.g. "Home is the most pleesant piace in*

the werld™) end ere given a positive value and the remainder reflect o negetive view of the
family (e.. "One cannot find &s much understanding at home 8s elsewhere™) and are given 8
negative value. The scores are totalled, with a score of sround zero representing e neutral view

of the family, a8 positive score, a positive view of the family, etc. Since both the Dating and
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Fomily scales employed the same kind of Likert rating system the items of these scales were
randomly mixed together end eppesr in all three questionnaires under the heading “Attitudes

toward famity life and family members”,

Results: Oeneral characteristics of the sample

A totel of 1,314 questionnaires were returned from both surveys. Thirty-nine of these -

questionnaires were not included in' the enalysis because the r‘eSpondenl had suffered from a
msjor endocrine or ather physicgl i liness known to heve & profound effect on\the age :Jf
menarche, had spent a substantisl portion ofi her iife in snother country or had only mmplctqd
8 smell percentage of the ﬁossible questions. Of the remaining quéstionnaires, 1,158 y)ere
completed_ by daughters, 89 by mothers and 28 Ly fathers. Sine mothers and daughters
completed questionnaires with many ident'ical/i.tems’aﬁﬁ'there was considerable overlep in the
age range of the "daughters” in Survey | and the "muthers"' {n Survey 1, the informstion from
81l female participants in both surveys was pogled.. This pooled semple of 1,247 females was
ulilized in most of the statisticel analyses discussed in the following cheplers, except where .
otherwise indicated.

The baesic characteri.stim‘of the pooled sample of all women participating in this st'udy

-

are summarized in Table 2. _ -

THE AGE OF MENARCHE

The average age of menarche? the entire sample was | 3.00 ¢ 1.32 years wilh a range

of 9.00 - 18.50 years. In this population, the frequency distribution of the age st menarche is -

slightly positively skewed with a median of 13.00 end a mode of 13.50 years.

Although the reliability or accuracy of the recalled age of menarche in this ssmple

by



sble 2. Generel cheracteristics of 8 ssmple of 1,247 Ontario women.
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%]
s

N Mz 8D Range

Menarche (yrs) 1211 13001 1.32 9.00 - 18.50
Family size 1149 3.06 ; 1.89 1-12
Number; of brothers 1149 1.04 .t 0.98 0-7

" Number of sisters 1130 014 1.03 "0-6
Birth order 1100 ©2.061 137 1-12 5 g
Height (cms) 444 165.26 ¢ 6.55 147 - 182
Weight (kgs) 436 59.96 ¢ 9.71 41-125
Quetelet index | 436" 21.95 + 3.23 14.69 - 42.53
Socioeconomic index'score . --1818 50.28 + 16.31 22.70 - 75.80
Life events score 1137 191.35+ 119.88 0-901
Age daling begen (yrs) = 947 1454 ¢ 1.68 8-28"

o4
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cannot be directly determined it ie likely to be foirly high. Alarge proportion of the
respondents were .young, tn their early twenties, end thus had eniered puberty in the last ten
years. Most studies indicate that reoell is better ip younger subjects than older. In this sample,
the year of a participant’s birth was SIgmf leently and negatively correleted with how close they
believed their reported age et menarche was to their actusl age (r(924)= -.13,ps .01). This
‘ indicates tha! the older paﬁticipents were less certain of their recalled age at menarche than
were the younger participants. Fifty-one percent of all respondents stated thal they "believed”
their reported age of menarche was within 1 month of the ectusl age, 26 % within 3 months,
16% within 6 months, 3% within 9 months, 4% within 12 months or over 12 months away.
Thus 80% believed that their reported age wes within 6 months of their actual age.
Interestingly, meny women reported that toei'r recalled age wes exactly accurate end indicated \

the dete end often described the cifcumstances surrounding its occurrence (e.g. “on my 14th,

birthday™) - - . | . ,Q
. The most common response regarding feelings sbout the timing of menarche was that o
respooden}s had no preference 8s to when menarche oecurreo (58.48)_. Approximslely 313 )
wished that: menarche had occurred leler and 10% thel it had occurred earlier. The average age
of rnenﬂt‘olle in the three groups of responses d!ffered significantly (F (2,948)= 56. 83 p<
.0001): Women who responded that they wished menarche had occur!‘ed latler were generally (
garly maturdrs; those who wished {hat menarche had occorred earlier tended to be late

maturers; while women who had neither desired thet menarche hed occurred sarlier or later had

an average age of menarche very close 1o the mean for the entire sofnple (Table 3).

FAMILY SIZE AND FAMILY COMPOSITION

Femily size renged from one 1o twelve children with a meanof 3.06 + 1.38. The



Teble 3. Comparison of the mesn-age at menarche in girls whereported that’(hey would have
preferred that menarche had occurred later, eoriier or that they had no preference. .

Preference ' N Age at Menarche
@ no 78D N
Preferred menarche later 12.49 1.28 - 300

Preferred mena_rche earlier . 13.98 1.34 100

No preference 13.13 —,\“%S 551

F(2,948) =56.83,p<.000)
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distribution of fomily size was highly skewed with a preponderance uf smaller fomilies. For
exemple, 88% of participants had been reared in families with 4 or fewer children.
Respondents had an average of 1.04\& .99 brothers (range 0-7) end 1.01 + 1.03 sisters
(range 0-6). ‘Th'e average women in this ssmple wes the second child born in the femily.

Of the totsl 1,247 women who completed both questionnaires, 1,152 could.be coded as to
whether or not they experienced parental sbsence. Nine hundred end forty-eight (82%)
© women reporied that they lived with both parents continuously from birth until menarche,
146 (13%) reported thet their fathers (bul not their mothers) were shsent for e period of
lime beffull.:;'(\/fhey reached the menarche, 21 (2%) experienced the absence of their n-aothers
(but not their fathersi before menarche, and 37 ( 3% ) experienced the sbsence of both parents
before menarche. In the latter group, girls experienced biparentsl absenée'éither sequentially
or because they were adopted. Since the proportion of parent-sbsent girls was deliberately
increased in the second survey, only information from the first survey was examined to
determine whether the proportion of girls with perentsl absence was representstive of the
North American popula.tion. Approximaiely 86% of girls participsling in the first survey
reported thal they had liv;ad with both parents continuously, while the remainder had

experienced the absence of one or both parents.

SOCIGECONOMIC STATUS

The everage index of socioeconomic stetus, &s delermined by father's occupation, wes
50.28 ¢+ 16.31. When the frequency distributidn was divided inlo six clesses according o
Blishen and McRoberts’ criteria ( 1976), pesk frequencies occurred in the second and fifth

classes and the lowest fregquency was observed in the fourth class.
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URB%N/ RURAL DWELLING

-

0irls reported growing up in & wide range of communities from the highly urban lﬁ the
highly rural. For example, 11% grew up in Jarge metropolitan centres, 283 in
* medium-sized cities, 27% in small cities, 20% in semi-urbsn communities, 8% in
semi-rural areas End 62 in highly rurel communities.

2y
LIFE EVENTS SCORE
| The level of siress before sge 10, es indicated by totailing the number of Iifé event

units, hada rar;ge of 0 - 901, withanaverage of 151.35 ¢ 119.84 units. The distribd{i\on of

1ife even? scores was positively skewed, with 8 median of 129 units and a mode of S0 units.

DATING _
< - -
On average girls began dating) ol i_}q.54 + 1.68 yearsof nge. In general, girls began
dating 1.5 years after the menart‘:he, although a few girls reported that they began dating before
menarche ar many years following menarche. The age girls began deting wes positively and

significantly correlsted with menercheal age (r(831) = .20, p< .001)

— | R
The average woman in Lhis sample weighed 59.96 kilograms, was 165.26 centimeters

HEIGHT AND WEIGHT

tall and hed a Quetelet Inaeré 21.95. Thedistributions of height and weight were
spproximately normal, nolwithstanding two exireme weight values of 113 kgs and 125 kgs.
Since obesity may suggest hormons! imbalances thet may sﬁbstanually aiter the timing of
puberty, analyses we;re computed invelvin > th the removal snd relention of these extreme

scores. In general, tl;e results of both analyses did not greetly differ and elt results reporied in

.
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subsequent chapters were computed refaining the two extreme scores..
Discussiqn '

| in this sample, the average menarcheal age ofql 3.00 years was similer to the age
repoﬁed for & random sample of Mantreal schoolgiris from different socioeconomic strate

( 12.08) and 8n eerlier retrospective study conducted in Soua:hern Ontario ( 12.96)(Buck &

. Stavreky, 1967; Jenicek & Demirjien, 1974 ). Moreover, this mean ege corresponds closely
with that found by indepandent researchers at this same locstion ( 13.01){Hapidou &
deCatanzaro: 1988). This average menarcheal age is e.bﬁul 2 months older than that reporied
for whites tn the United S_tat&s (Zecharius, Rand & Wurtman,1976) end is concordant with the
average age reported for London girls (Tanner, 1973). In addition, the average woman who
participate‘sd in this study came from en upper-middle or lower-middle class femily of three
children 1t"?'ﬁd had one brother and onersistcr. She was on average, the second child born into o
r‘arnily end achieved en edult stature of 165 cms and welghi of almost 60 kgs. Dating activities

‘usually began 1.5 years following the menarche.

The propertion of girls in the first survey who experienced perental absence ( 14%) is
probably low for the Canadian pﬁpulation-at—largé. In a cross-sectional survey of the living
arrengements of children in Hamilton-Wentworth in 1983, Daly and Wilson ( 1985) found
that 10.5% of thase aged 0-4 were living in households in which either the genetic mother or
father was not resident, compared to 20.5 % of those eged 5- 10 8nd 22.2% of those aged
11-17. Since this survey of household composition was cross-sectional, these figures

- probably represent a low estimate of the proportion of children experiencing the absence of

either genetic parent sometime during childhood. Thus, the proportion of girls in this sampie,

axperiencing paréntel absence is undoubted}y Towar than for the genersl Canadian populstion.
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In retrospective studies of this nature, reliability of the recalied age of menarche can be
a problem. Livson and McNeill ( 1962) compered the actual ege 8t menarche of participsnts in
8 longitudinal growth sludy with the menarcheal age recalled many years after the study was
completed, and found thel they were moderately oorrelsted and did not si/gnif icantly differ.
Damon, Demon, Reed and Yaladian ('1969) also rep.nrtecl a moderate mfrel;(;n (r=.78)
between the actual and recalled age at menarche in a longitudingl study conducled sl the Harvard
Scheol of Public Heatth and did not find a significant difference between these ages. Recall can
be improved by stressing the importance of eccurecy and by sugge;ting that the participent
recall other significant events occurring around menarche to aid her memory (Eveleth &
Tanner, 1976). The survey instructions in the present research were therefore written lo
improve the accursecy of recall.

In general, the older the participant at the time of questioning, the greeter the error of
recall. The majority of women participating in this sludy were born in the early 1960's end
were therefore in their esrly twenties when they paructpat'ed. Accuracy of recall would be
expecled to be fairly high in this group and this essumption is supported by the large number of
girls who believed that their recalled age of menarche was relatively close o the aclusl ege at
menarche. Cemments like "exact answer”, “occurred on Ocl. 20 my sister’s birthdey™ and

"thel's when it wes! Believe me | remember! * were not uncommonly writlen on the
questionnaire.

H is clear thet most participanis were cognisan! of the population everage and desired
that their own menerche had occurred around this time. For example, two late-masturing girls
who had wished that menarche had occurred earlier commented “wes conscious of peers starting
o menstruste and was anx-iou.;: to be "part of the group”.... | just wented o be like my peers”

and "alt of my friends had it long before | did!™ In contrast, one girl whao attained menarche st

K

\‘\\.‘\)
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11.00 years wrole I wented it to go away!™. Therefore, it is possible that some women with
particulerly esrly or late occurrences may have bissed their responses to appear more normal.
Neither Livson and McNeill ( 1962) nor Damon endet al. (1 969) found systematic significant
bieses of this nature in their data, For exam_ple, the latter authors found that menarcheal age
and the direction of the error of recali were independent. | have no reason fo suspect that any
systematic errors of recall have occurred in this sample. |f a bias toward the mean occurred in
this sample it wes not great enough to eliminate the differences in the mean menarcheal ages of
women who would have preferred that mensrche hed occurred later, eerlier or who had no
prefergnce regarding the timing of menarche.

In Canada the distribution of sociel class according to occupation is skewed, with many
more office, service and production workers than meanagers and professionals ( Veltmeyer,
1986). As one would expect, the upper clesses appear to be over-represented among .
university students (Forczsc, 1975). Although the first survey was distributed to university
students, the distribution of SES indicaled that it wes not a humnﬁeneously upper cless sample
and thal a-significent number of children of skilled workers were 81s0 included. Since this
sample was obtained from univérsity populations in the industrisl centre of Canada, it is not
surprising to find an abundance of girls with parents in the professional t_x:cupctions or who
worked in the major industrial plants in the area  steel and sutomotive factories).

The second sample may have been even less represenistive of the population-sat-large
because it was self-seilected. Afler viewing my aedvertisement, volunieers ususlly contected me
and offered lo participate in the survey. Altheugh participanis were not aware of the specific
goals of the research it 1s possible that particularly early or lsle-meluring women, or women
who had had éspecially unhappy or stressf}n lives were muf‘e likely to vo]un@r. It isalso

possible that this second sample conlained & dispropertionste number of intelligenl end .

[ 1
{

%,



35

well-educated women, &s most women wha callegappeared to be interested, knowledgeable and
articulste.

In summary, the recalled age at menarche in this sample is believed to be fair-'ly
reliable, is concordant with previeus estimates and is highly verisble. The considerable
variability observed in most demographic characteristics"éugg&sts that this sample represents
an adequate cross- section of this populetion to enable (he examination of differences in the
timing of menarche sccording to socisl varisbles. Self-selection of some subjects and Lhe
distribution of questionngires {o university students hes undoubtedly reduced the
representativeness of the sample. Neverlheless, incressed homogeneity in bas‘ic demographic
characteristics and socioeconomic class may faciiilate the deteéticn of more subtle differences,

such a3 those due to family compesition, which might otherwise be abscured by the stronger

effects of factors such as health and niitrition.



CHAPTER 3. CLASSICAL SOCIOENYIRONMENTAL EFFECTS ON THE TIMING OF
MENARCHE

The timing of menerche afpears to be infuenced by factors in the social environment es
well as by those in the physieal .environmenl. This chapier-examines the relstionship between
menarche and socioenvironmentsl veriables, such as socioeconomic status ( SES), family size,
birth order and urbanization. Tﬁese factors have been examined in a large number of
populations and their effects are well-documented. However, this study may be the first to
examine psychological siress, as meegured by scores on a life events inventory, es a possible

factor influencing the timing of menerche.

Socioenvironmental infiuences on height, weight and timing of menarche

Socinecoqomic status hes long been known 1o be essociated with the timing of menarche.
in-early 20th century Britain, lower cless women experienced menarche on average 0.5 years
Tater than upper class women (Frisch, 1983). The socioeconomic differential in 8ge of
menarche;persists in many modern populations. For example, AW and Tye { 1970) noled
difference of .6 years belween high and low class Singapore girls; upper and lower class Hong
Kong girls differed by .75 yesrs (Lee, Chang & Chan, 1963); and poor Bantu-speaking South
African girls matured .4 years laler than girls from more wealtthy homes ( Burrell, Healy &
Tanner, 1961). Sociel class effects, however, have been found lo be sbsent in st%me countries
with little social stratification (Lindgren, 1976). |

Family size also tends to be related to the age of puberty (Valsik, 1965 ; Jenicek &
Demirjien, 1974). Generally, menarche is delayed in girls from large families and this may

36
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be due 1o the 1im1ited resources available in any one household. The more children 1n a famtly,
the smelier is each one's share of the resources, and this may resull in a corresponding delay in
development. For examplé, Stukovsky and colleagues { 1967) found a significant linear
relationship between oge at menarche and number of siblings, with menarche deleyed by 2.1
months for each edditional child. In & seemingly conflicting report, Roberts and Dann { 1967)
- found thet birth order was related to menarches! age and thet girls born leter in a sibship hed
lower age at menarche than girls born earlier. James (1973) suggests that these reports can
be reconciled if both birth order and family size are considered together. Birth order efff;cts
have not been reported in many populsations. For example, Carfagna, Figurelli, Matarese and
Matarese { 1972) did not find eny effects of birth order in a sample from Naples when they
examined families with six ar more children. SES, family size and birth order are correleted

phenomena and their effects are probably interdependent. Family size effects may only be

observed when there is a relstionship between family size and SES, for example, when low SES
is related to large family size.

Urban/rural differences in the age of menarche show a consistent patiern which may
also be essocialed with sociceconomic class. n almost every populstion reviewed, gik]s living
in urban environments tend to have an earlier age of menarche than their rursl counterparts
(Eveleth &Tanner, 1976). In many countries children in urben centres are larger then
children in the surrounding country side. Urban children usually live in better circumstances
than rural ones as urbanizalion is associated with sanitation,health and medical services, o
continuous supply of goods, educstional centres snd recrestional and wglfar'e facilities.
Differential immigration of femilies with fast-maturing girls into urht;n centres may also

contribute to urban/rural differences in mensrches! ege.

Nutrition or health is probably the cammon denominator responsible for differences in
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the age at menarche eccording 1o soctoeconomic status, birth order, femily size and urban
versus rural dwelling. In 1974, Frisch and McArthur suggested thet menarche would not occur
until a critical weight per unit height was achieved. Presumably, there is a feedback system
between the endocrine system and fat deposits such that girls who are too thin have a deli:yed
menarche or lose thelr menstrual periods 1f they have already gone through the menarche. In
-general, plumper girls, or girls with more weight per height have an esrly menarche but both
obese and emaciated girls have a deleyed menarche (Frisch, 1977). Differences in access to
high quality food un@wdical care among the differ]ent social sirata and in families of different
sizes mos! likely translate into differences in the rate of physicalﬁgevelopment through the
mechenism of fat depesition. There is some evidence that body buiid is'related to menarche
independent of socis! class and femily size. For example, Jenicek and Demirj iar; (1974) found

in a study of Montreal schoolgiris that girls with linear physiques were older at menarche, but

thet physique, socisl class and family size were independent factors,

Menarche and body build

. 1L appears that girls of differing constilutional body types mature ot different chronological
eges. Early human developmentalists noticed that girls who attained a lower adul! height than
averege and who had particularly curveceous figures iended lo be early maturers (Bayley,
1943, Simmons & Bruelich, 1943). Having lower targat_ heights, they presumably attsined
the criticsl weight for height necessary for the onset of menarche earlier than girls destined to
beoéme latler adults. On the other hand, girls with a disposition'to be tall snd thin tended to
reach the menarche later than average 8s it took them a longer time to schieve the critical
waight for height. This finding, however, is often confused with the finding of many

cross-sectional studies that early maturing girls are taller and heavier than later maturing
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orrl's. Ths discrepancy dlsappesrs when adult height end weights ere considered. Far exemple,
Bern (1980) and Feust ( 1983) note that while early maturing girls tend to be taller and
heaviér at puberty then their peers they tend to achieve a lower than average adult height and
tengtu have more weight per height than ister maturers. r:l.oreover the growth spurt of early
maturers, with its accompanying “fel spurt”, seems to be more abrupt than that of late
maturers, who seem to grow more graduslly (Simmpns & Oruelich, 1943). Thfa inheritance of
menarchesa) age appears to be associated lwith the inheritance of stature, as early maturing

women tend to produce children who also mature quickly and have a lower adult stature.

Stress and physical development

Stress, depending on whether it is physical or psychological, intense or chronic, seems
to have mixed and somelimes paradoxical effects on immeture and mature females. Females who
have a]ready gone through puberty, for example, may develop amenorrhea, snovulation and —~
other menstrual irregularities in requgse/ to stress (e.g., Dalton, 1969). Intense physical
stress in prepubertal girls, such es ri'gurous athlatic training, is essociated with e deiay in
menarche (Dale, Gerlach & Whilhite, 1979; Frisch, Wyshak & Vincgnt, 1980). On the other
hand, acceleration in growth end maturation in younger females has been associated with early
siressful experiences. For examble, in 8 crass-cultural analysis Whiting ( 1965) found\l'{wl
menarche occurred earlier in societies where females were subjected to stressful childresring
prectices (e.g. the shaping of craniums and limbs) in the first iwo weeks of life. These effects
may seem mixed and paradoxical bécause the term “stress” is often epplied to very different
factors whose effects have different physiologica) consequences. Physical stressors, such as
disease, and emotionsl slrgssors, such as death of a ioved one, may be expscted o have

profoundly different effects on the physiology and psychology of the individua! involved.
AW,

-

s

.
» NIY



40

The concept of "stress”™ and 11s measurement has undergone a great deal of scrutiny and
controversy in the psychologice) litereture. While a relationship between “stress” and mental |
and physicat illness has been suspet;ted for thousands of years, only in this last century has
systematic study of this relationship occurred. T‘he concept of stress and the methods of
research employed in 11s study have especially undergone constderable change and refinement
in the last few decades. The earliest models of stress focussed on the physiologicat and
homeostatic processes of the organism in respense to interference, & noxious substance or &
perturbation thet disrupted equilibrium. The most infiuential of these early "biological”
models wes Hens Selye's “Oeneral Adaptetion Syndrome™ ( Selye, 1§46). While engaged in the
search for & new sex hormone, Selye identified a cluster of physiological responses that
occurred in response to such demaging stimuli es bacteris, toxins, treuma and extreme
temperature. These involved changes in the pituitary, thymus, adrenal and gastrointestinai
tracl, whose persistence afler the irauma had dissipated was associsted with disease, Selye

| argued thet stress was primarily a physiological response end his work has greatly contributed
| to the fields of psychosomatic research énd psychoendocrinology. However, viewing stress as e
general physiological response to non-specific stimuli is not particularly useful with regard to
prediction and intervention in the disease process. |
Holmes and Rehe (1967 ) considerably altered the definition of stress when they changed
the focus from physiological response o the search for objectivé and specific stressors
predictive of‘illngs:.;. Their: emphasis on viewing stljess as a stimulus comes closest to the
layman's interpretation of the lerm and the idea that life stresses snd strains, trauma and
sirife lead to menlal and physica) illness hes been around for cenluries. This approach, the life

events approach, is focussed on the problem of establishing objective criteria for stressful

stimuli in determining what life events are most predictive of i1iness. Holmes and Rahe
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( 1967) picneered this field with the introduction of the Social Readjustment Rating Scale, an
inventary of 43 msjor events that were weighed according to the life change they incurred.
Totel score on this scale was found to be modestly correlated with symptomology. Early
criticism of this scale focussed on the methodology employed in the weighting of items and has
led to the development of more refingd scales. The life events model is basical}y 8 |
slimulus-response mode] which ig__nures the interaction of individusl cpping styles and
reactions with the presence of a stressor, The latest models of stress(Jenis, 1977, Lazarus &
Folkman, 1984) view stress es a dynamic and interactive state of the organism and reflect the
emergence of cognitive and information processing models in psychology. They fﬂcus on the
importance of coping mechanisms end individua! differences in vulnerability to certain
stressors.

"Stress” may have become an over -used lerm, referring .to s multitude of different
factors and processes and care must be exercised in its use. Hinkle ( 1974) has advocated that
the term be completely absndoned in faveur of more precise terminology. Mason (1975),
however , suggested Lhal the term still has h}auristic valus and qh\ou]d not be sbandoned just
because it refers to a number of different factors. : \ _

Because DI:B‘HOUS research has suggesied thal there may be e link between certain
stressors and rate of development, 8 life eveﬁts inventory was included in the queslionnaires
distributed in Survey | and I! (see Chapter 2). Therefore, in the present research, "stress”
was defined as the total number of changes, weighted by their importance, that an individusl
experienced in a certain period of time. This measure wes chosen because 1t could be readily

incorporated into the questionnaire format.

=
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Methods ¢

To begin the investigation, correlations between menarche and all the other relevent
socioeconomic verishles were calculated. For descriplive purposes, some variables were then
divided inlo s number of groups of approximalely equal size and an analysis of variance was
performed on the group mesns. For example, to exsmine the effects of family sfze, the

participants were divided inlo three groups of approximately equel size according lo the

| number of children in their femily. The age of menarche, as well &s other pertinent

socioeconomic varisbles, were compared for girls who had 1-2 , 3 and 4 or more siblings.
Similarly, girls \;ith birthorders 1, 2 snd 3 or more were compared on all the relevant
variablgs. Moreover, an ANOYA was performed on the age of puberty in girls across the six
socipeconomic classes‘lo determine if there were differences in the age at menarche between
classes. Urban.'rural differences were similarly examined.

Corretlalions belween the age sl menarche and height, weight, the Quetelet and the amount
of stress o which a gir} was expased in the first ten years of life (lols) life events score) were
also calculated. In addition, 8 median test was conducted on low end high stress groups to

describe the difference in the average age at menarche in girls who reporied experiencing high

and low levels of stress.

Results
(§QCIOEO0NOMIQ STATUS

When the SES scoresf were divided into six classes according to Biishen and McRoberts

=3

(1976) the average age of menarche in the different sociceconomic classes did not differ
significantly (Table 4). There was & tendency for girls in the upper classes to report 8 later

[

ege of. menarche then girls in the lower classes. For example, the mesn age st menarche in

s



Table 4. The relationship between socioeconomic cless, menarcheal age and other
socicenvironmentel variables (M + SD, n's ere given in parentheses). The socioeconomic index
has been divided into six classes with Class 1 representing the highest class and Class 6 the

lowest, ¢

Socioeconomic Class

43

1 2 3. 4 5 6 p-valug*
Menerche  13.10 13.06 13.08 12.98 12.94 12.88 61
: £1.42 £1.29 +1.42 £1.29 +1.30 +1.23
(149) (203) (162)  (135)  (188) (150)
Height 165.75 16659 164.66 166.81 16540 16428 41
< + 6.47 + 6.37 + 698 + 609 +6.82 + 6,96
(52) (64) (44)- (37) (48) - (36)
Weight 58.73 59.89 56,46 59.42 $8.42 61.00 .36
+8.56 + 8.07 + 8.01 $+870 18.02 $+14.10
(52) (64) (44) (36) (48) (36)
Quetelet 21.34 2154 20.80 2135 . 21.34°  22.49 22
Index + 253 +2.32 + 243 + 313 +2.52 + 4.01
(52) (64) (44) (36) (48) (36)
LifeEvents 154.99 16231  148.93 15929 13296 14756 .20
Inventory 211502 11827 12352 112752 +10483 1 116.80
(153)  (206)  (167)  (134)  (189)  (154)
Family size  2.98 3.05 3.10 2.90 3.09 3.44 .01
£ 1.25 t1.29 +137  $109  £1.32 1168
(153) (206) (168) (134) (191) (156)
Birth order  1.88 2.04 202 1.89 2.13 2.4 009 .
' + 1.07 +1.23 + 1.45 + 1.16 + 1.32- t+ 1.66 _KB
(148) (201) (162) (127) (188) (149) .

* p-velues given are for the Brown-Forsythe enalysis of veriance es variances were

significantly unegual.

\
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class 1 (13.10 yrs) was over iwo months later then the mean age in class 6 ( 12.88), but this
difference wes not statistically significant. The clessic effect of socioeconormic status on
menarche is thet girlé in upper class femilies have been found to mature earlier than girls
from lower class families. These results, while ﬁot stetistically significant, are in the opposite
direction lo many previous findings. An enalysis of _vu.r'iance ignores the ordinal property of
classes and a correlation is the more powerful test of the relationship t;etween S.ES and
menarche. Soéioeconomic stalus wes nof significantly correleted with the age &t menarche
(r(897) =.04, p>.05).
FAMILY SIZE

The analysis of variance suggests that there was & tendency for girls in families
cansisting of only one or two children {o mature slighily earlier ( by spproximately one month)
then girls in families of three or rﬁor‘é children (Table 5), but this difference was nol
significant. Moreover , famfly size wes not significantly correlated with the age el menarche

(c(1115)=.04, p>.05).

BIRTH ORDER

An analysis of varianbe demonsi{rated thet when tjirls were grouped eccording {o birth
order, firsiborn chi]dren\ matured on average three months eariier than girls who were the
second child in the family, with higher birth orders intermediate ( Table 6). Hmve\}er, birth

order was not significantly correlated with the age at menarche ( L(}l 070)=.03, p>.05). The

finding of a significant between-groups effect coupled with a non-significant correlation

" appears to reflect a non- monolonic relationship between birth order and menarche.
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Table S. Thefgelationship between family size, menarches! age and \(har sbctoenvironmantnl
% variables ([ SD, ns are given in parenthm) .

Famny size

Number of children

1-2 3 44 p-value*
Age al menarche 12.94 13.06 13.05 .39 BF
. + 1.29 + 1.38 +1.28
(428) (374) (317)
Height 164.86 166.62 165.48 .09 BF ) )
- + 6.89 + 6,29 + 6,33 '
‘(142) (126) (89) 7
Weight ' 5865 59.37 5878  BIBF
t 8.83 +9.50 + 8.83 -
{140} (126) (88)
Guetelet 2158 21.37° 21.43 84 BF
Index + 281 + 3.00 + 2.67
(140) (126) (88)
Socipeconomic 51.04 50.63 1o 48.64 14
Index +16.01 +16.49 116.49
(375) (341) (294)
Life events 136.88 . 144.26 1?9.?0{ .0001
Score ‘ +11859 +118.26 +120.54
(429) (341) (319) d
* p-velues given are for standard F-test, unless varisnces were unequal and the |

Brown-Forsythe (BF ) analysis of variance wes employed.

~
(“R

N
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Table &, The relationship between birth order, menercheal age and other socioenvironmantal
verisbles (M + SD, 0's are given in parentheses).

Birth order
| 2 34+ ( p-value*

Mensrche 12.90 13.17 1304 4 .02

t1.34 +1.32 +1.32

(455) (317) (318) . _ .
Height 16551 164.72 166.86 06 BF

' ‘ +6.43 +6.69 , +6.45 S

(139) (110) (101)
Weight 58.88 58.59- £9.35 .83 BF

+ 7.88 + 937 + 9.94

(137) (110) (100)
Quetelet 21.52 21.54 21.28 74 BF

+2.78 +2.82 . £2.90

(137) (110) (100)

'y
~ Socioeconomic 50.75 51.86 47.92 .01 BF

Index +15.80 +16.63 +16.49

(405) (292) (288)
Life evenls 17832 ™ 138.74 131.30 .0001
Index £127.16 $111.33. +114.32

{455) (323) (319)

* p-values given are for standard F-1est, unless variances were unequsl and the
Brown-Forsylhe (BF ) enalysis of variance was employed.

¢
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URBAN/RGRAL DWELLING

‘V’Vhen the sample wes divided into six groups, thers were no significant differences in
lr;e mean age 8t menarche eccording to whather a girl grew up in a highly urban or a very rurel
i:ommunity (Table 7). Girls raised in communities with the greatest degree of urbanization
matured 3.5 months later Lhan girls in the most rural cstegory, but the overall difference ' \
between categaries was nol significant. Moreaver, the degree of urbanization of the community

in which a gir] wes reared was not significantly associated with her age at menarche

(r{947)=.04, p>.05). ‘

HEIGHT AND WEIGHT

Neither height (£(340)= .05, p .05 ) nor weight (L( 337)& -".06, D>.05) wes
significantly cor‘re-lated with the age u‘: menarche. However, the Quetelel index, t; fﬁeusure of
weight per height, was weakly and negatively correlale‘ lrle 6ge al menarcge (r( 3;7)=
~.11, p = .05): there wes a tendency for girls with molre‘w'eight per height o be early

mselurers.

STRESS

Total score on the life events inventon,; was significanlly and negalively correlated with

the age at menarche (£{ 1104)=-.14, p <.001). Girls who reporied high levels of stress

-

while they were growing up experienced an early menarche. To illustrateﬂ{is lationship,
the sample was divided into high and low stress groups, or those having scores below or equal to
the median score of 129. The mean age st menarche in these groups was significantly different

(Table 8). =



Table 7. The mean age st mensarche according to whether the participant grew up in e highly
urben ( 1) or a very rural (&) community.

Type of community

{Urban) (Rural)

L 2 3 4 5 6
Menarche 12.85 !3.03_\ . 12.98 13.12 12.99 13.14
SD 1.43 1.34 1.28 1.34 1.27 1.42
n 100 269 256 184 80 60

F{5,943) = 0.69, p= .63

-

<

‘- .

Table 8. Comparison of the mean age al menarche of girls %@Liencing low (< medien velue of

("J

129 units) and high (> median value) levels of stress from birth to ten years of age.

Menarchesl age
Jul 0 il
Low stress w 13.16 132 554
High stress 12.87 1.32 552

E(1.1104)= 13.32, p< .0003

y

T



49

Discussion

Sacioeconomic stalus, family size, Birth erder and urbanization were nol significantly
related {o the age of menarche. The aver;aga age at menarche in girls from eech of the six
\Zr'ﬁmnomic classes did nol differ significantly, allhough upper clsss girls tended {o reech the

menarche later than those from the lower clesses. This result is in the opposite direction to
:nost previous findings but is concordant with that of Jenicek and Demirjian ( 1974), who
found that upper-class Montreal girls actually resched menarche later than lower class girls.
An emphasis on feshion, thinness and dieting, in upper class, urban populations may be
responsible for this reversal.

Presumably, lerge families have fewer resources available fgr; any given child and this
is reflected in a slower rele of development. In the present study, girls in families with one or
two children reached the menarche two months earlier than girls from larger families but this
difference was no! significant.

‘ Whille birth order was not significantly correlated with menarches! age, an anaI\'/sis of

© variance comparing mean mensrcheal sge eccording to birth order reveeled thel first born
girls attained menerche significantly earlier than girls born second in a sibship. This finding
contrasts with Roberts and Dann's ( 1967) report that Welsh‘mllege girls born lster in large
families had an earlier age at menarche than earlier born girls. These authors suggest that
their f .inding could be & reflection of parents favouring younger siblings, the resull of a
rebound effect resulting from early stress or could be related to increased maternal age.

In‘?976. Eveleth and Tanner reporied that “in every uf‘ban—rura? comparison so far
reporied urban girls heve en earlier menarche then rursl girls™(pp. 256). They nol;d,

however, thet the difference wes very small in the USA and Ausirelia (Jones, Leeton, McLead &

Wood, 1973, MacMehon,1973). The difference in the average age at menarche between urban
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snd rural Ontarto giris 15 also appsrently small and not significant. 1t 1S possible that both SES
and urbanizetion are nol important fectors in modern and relstively wealthy countries, such 8s
Censada, where the level of nutrition end health carf.; does not differ grestly between classes or
regions. Altellnative'ly, sampling from 8 primarily university population with an
overrepresentation of participahts from the upper classes, may have reduced social class
effects. ‘

Height and weight were nol independently related to the the age at menarche. Weight per
height (Quetelel index ) was weskly but significantly correlated with the age sl menarche. Gir.ls
with more weight for height tended to be early maturers.

0irls who experienced high levels of stress in childhood generally reached the menarche
earlier than girls experiencing low levels of stress. Stress wes defined by scores on a life
events inventory which provided a relative measure of the change experienoedlhy the
respondents during & specified period of time. These resuits are in general agreement with the
findings of W'hiling (1965) 'and tendauer and Whiting ( 198 1) that childhood stress is
associaled with ecceleraled growth and meturity, aithough their measure of stress differéd""
considerably from the one employed in the present study. To the extent that “stress” is s
multifarious but poorly defined concept, with pborly understood effects, these results must be
regarded with reservation. Nevertheless, of all the varisbles examined in this chapter, life

events score was the mast significant predictor of menarcheal age.



CHAPTER 4. SECULAR CHANGES AND SEASONAL VARIATION IN THE TIMING OF
MENARCHE

The seculer decline in menarcheal age has been described as ane of the rpost profound
biological evertssin recorded history (Konner & Shostek, 1986). One of the goals of this
chapter was 1o examine the present sample of Ontar'jo women for evidence of this decline. A

_second goal was 1o describe the wasongl varialion in the occurrence of menarche and its
relationship to menarchesl age ir; this population.—ﬂoreover, the seasonal distributions of

menarche in women born before and afler 1960 were compared for evidence of a secular

change.

P
Secular decline in‘ menarcheal age

a During the last cenlury & marked decline in the age of menarche in Western European

and North American populatlons‘has occurred. Betweg—n 1830 and 1960 the average age ol
menarche dropped in Norwey, Sweden, Fimand, Grest Britain, Gérmany and the United Steles,
by approximately 3-4 months per decede ( summerized in Tenner,1962). For example the
éverage age of menarche in Norway wes around 17 at the beginning of this perit'id and declined to
epproximately 13.5 years by 1950. A concomitant increase in height and weight has occurred
in both boys and girls duringl this same lime period, resulting in nine year old chiyrén in
1960 having eguivalent size to ten year old children in 1930 (Tanner, 1962h).’/

There is increasing evidence that the seculer trend toward earlier menarche is slowing
down and that the T‘menarche hes stabilized in several populat’tons. For _example, Dan{on

(1974} reports an idenical age 8t menarche ( 13.1 years) for mothers and deughters aitending

Sl
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privete women's colleges in Massachusells between 1930 and 1970. By 1973 the age at
menarche in Oslo and L.ondon girls had also stebilized, while the age continued to fall tn Hollend,
Copenhegen and West Hungary (Tenner, 1973). Several explanations for the seculer decline

in the age at menarche heve been edvanced. There is little doubt thet improved nutrition and
health care have played & role in this decline, as it appears that a criticsl amount of fat per unit

height must be deposited before menarche can be achieved (Frisch & McArthur, 1974). While

et

quslity of life may have improved in the last century, some authors have suggested that
improvements in nutrition alone may nol account for the steep decl‘ine in age at menarche. An
number of alternative and intriguing hypotheses have been advanced.

Adams ( 1981) attributes the decraass in the age sl menarche snd the eccompenying
increase in height and weight to an incresse in stimulation and stress in modern industrialized
society. He believes thet increased levels of crowding, handling, noise, light and smells
common {o such socielies are sources of increased stimulation. Among the pieces of evidence he
cites in support of his hypothesis is the ind\i'ng that urban girls tend to go through menarche
earlier then their rural counterperts (seetEv/eleth & Tanner, 1976).

. In 1985, efter considering the growing litersture on pheromonal effects on the age of
meturation in non-human mammal-.;, Burger and Gochfeld ( 19855 suggested that a change in
the pheromone environment, due to more mothers working outside the home and mare fathers
spending time el home, may have resulted in the secutar decline. This argument is based on the
empirical findings that in somé Species expogure to edult females delays the onset of menarche
in juven'\le femsles while exposure to adull males accelerates puberl“y. Therefore, Burger and
Bochfeld hypothesized that incressed exposure to fathers' odours and decreased exposure to

mothers’ odours mey be responsible for the early menarcheal age of 20th century giris.

However, in formulating this hypothesis these authors did not teke the relstedness or
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familierity between the pheromone donor and recipient into account. As discussed in Chapter

S, if inbreeding avoidance mechanisms are involved in conspecific effects on famale maturity,
then a criticel factor may be the familiarity or relatedness between pheromane donor end
recipient. For example, we might expect to find that the presence of related or familiar adult
males is associated with a delay. in the timing of menarche while the presence of an unrelated or
unfemiliar mele is essocisled with no chenge or en eprly puberty. Burger and Gochfeld also do
not consider that the beginning of the décline in menarcheal age preceded the movement of
women into the work-force by at least helf a century. Although Burger end Gochfeld's
hypothesis is speculetive and perhaps misconceived, the idea that changes in a girl's family

environment may affect her development is intriguing and will be discussed in more detail in

Chapter 5. }

Jafarey, Khen and Jsfarey ( 1970) suggested that the use of ertifict S r;ting in the last
centufy mey also be partially responsible for the secular decline in the age at menarche, Light
is knowr{ t0 inftuence pinesl secretions, particularly métstonin, In general, melatonin
inhibils the release of gonadotropins, and in turn, light suppresses ttw‘r:e}em of melatonin.

By inhibiting the release of melatonin, exposure to artificiel Yighting mey have increased the

Yevel of circulsting gonadotropins end fecilitated en earlier onset of mensrche. Many

iaho‘ralory researchers have inedveriently discovered thal female rats kt-apt under conditions of
continuous illumination, rather than on diurnel lighl/derk cycles, bave an earlier onset of

puberty (Fiske, 1941; Reiter, Rubin & Rihert, 1968). The artificial lighting hypothesis 1s
particularly intriguing because it connects the iwo observelions of seculer changes in the _ ,f
seasonal distribution and timing of menarche 1o a common cause: chenging exposure to iight. "t

is possible thal the same mechenism which has resulled in a lower age ot menarche in this

century has also influenced secular changes in the sessona! pattern of mensrche. Therefore,
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the finding of & seculer change in the seasonsl variation of menerche could have some
interesting implicalions and may Iehd support {o the idea that the use of erticial ligh?i’ng in this
cenlury may have inf luénoed the occurrence of menstrual cycles.

Bromﬁn, Dehiberg and Lichlenstein ( 1942) suggested that the acceleration of growth
concomitent with {he decline in menarchea) age may be due to increased outbreeding in the
modarn world. This hypothesis is based on the sssumption that if some degree of dominance
exists in the genes codinq for height, so thal the offspring of 3 a1 and a short parent is taller
than the everage of thetr heights, then mass immigrations may have 1ncht‘ of
heterozygotes in the population end thus the average heighl. Tanner { 1962), however
suggested thet there was little evidence for this effect and thet it wes unlikely to have occurred -
ot a fast enough pace to explain secular changes in growth, Still others have suggested that
changes in gene frequencies may heve played a role in the seculer decline. Cristescu (1975)
noted that early maturers have a higher fertility relative to later maturers that is not
accounted for by the age et marriage. Higher infant and maternal mortality rates are sssociated
with increasing parity (Potts & Selman, 195{‘3 ). Therefore, Cristescu argues that decressed
mortality in this century may have reduced selection against early maturity end thet the
proportion of early maturing women in the populetion may have increased in the last century.

Whether eny or all of the above explanations for the secular decline in menarcheal age
are corr;act, they are cerlainly interesting. Moreover, such explanations for the secular
decline may 8150 have some relevande in explaining the variation in the age st menarche within

populations ( see Chapters 3,5, 6 & 7).

4

Seasonal influences orr human reproduction

Seasonal influences on reproductive behaviour end physiology are ubiquitous in the
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animal kingdom. In many species, seasonal light cycles, rain petterns and temperature . °
o ®

fluctuations act 1o sychronize mating behaviour end births. Such reproductive synchrony may

be advaniageous as a means of swemping predalors and taking advantege of food abundances

occurring al certain times of the year.

Seasonal varistion in the prebpbility of conéeption has been documented for many
o L]

human populations ( Brundtland & Liestsl, 1982; Cowgill, 1966; Takehashi, 1964 ). In ,

. general, conception rates very according to Istitude, and the annual patterns found in the

northern hemisphere are usually the reverse of those found tn the southern hemisphere.
Sessonal fluctustions in human conceptions have been associated with seasonal environmental

cues such as temperature snd hours of light per day (Jongbloet, 1983 ; Lincoln & Short,
1?80). Reports thal annual increases in dizygotic twinning rates :<osely motch pesks in
singleton births are evidence that higher ovulation rale may be the bésis for seasonal pesks in
conception (Surbey, deCatanzaro & Smith, 1986 ; Timonen & Carpen, 1968 ). The secretion of
melatonin may play a role in such annual changes in ovarian function and has been implicated in
the seasonal reproductive variation in mammals, including humans (deCatanzero & Stein,
1984 ; Lewy, Wehr, Goodwin, Newsome & Markey, 1980; Petterborg, Richardsgh & Reiter,
1981). _ O
While séédonsl varistion in human fertility is undoubtedly a reflection of Gur
mammalian herilage, il is als0 i pf tuenced by cultural practices, such as 1aboos on inlercourse
and preferred datf_:s of marriage (e.g. Johnson, Ann & Palan, 1975; Surbe\(_ et al., 1986).
Seasonal variation in the accurrence of menarche, however , may be 8 more relisble indicator of
annual ovarien activity, as it is less likely to be influenced by culture. It is readi iy
understandabl__e how conceptions end births may be inflyenced by culktural practices such as
teboos against intercourse at specific times of the year, but il seems Iess likely that the

2
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occurrence of menarche is influenced by such factors.

Age at menarche and its seasonol distribut@?t '

Seasonal variation in the occurrence of menarche has been observed in many populations
(Valsik, 1965). For ethble, in the United States tr;é pesk months ere May end June ( Cagas &
Riley, 1970), in Finland the highest frequencies occur in t-he summer and in December and
Jenuery {Kentero & Widholm, 197 1a) end among Japanese women born after 1960 menarche
peaks in April, August and Janusry ( Nekamura, Smmu‘r'a, Nonaka & Miura, 1986).

Reymer! and Jost ( 1 94?) examined the carefully recorded mer;strual records of girls
growing up in Mocsehseart, 8 community of femilies end chfldrer; admitted upon the desth of &
father , and found that girls reaching menarche in the summer and winter months were older '
than those reaching it in other seas-ms. Similarly, Burrellrand colleagues (1961) found &
significani relationship between the seasonal occurrence and age ét menarche in South VAfrican
é,'antﬁ girls. Other authors have nol found & significant essociation belween the sge st menerche

end ils seasonal distribution (Engle & Shelesnyak, 1934; Bojlen & Bentson, 1971).

Secular change in the sensonﬁl distribution of conception and menérche

” A seculer change in the seasonsl varistion of conception or birlh retes has been noted in
several human populstions (‘Cowgill, i966; Surbey et al., 1986). These changes include a
shifting of peaks s well as a general reduction in t-he amplitudg of the seasonal varistion 1h
conception retes. A reduclion in seasonal variation is believed to reflect the incresse in—
lechnology since the industrial revolution. The invention end widespread use of artificial
lighling, heating and air conditioners insﬁ]ate modern humaens from envirenmentat flucluations

)nich may prodUce sessonal variation in fertility. Secular changes in the seasonal occurrence
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" of menarche heve glso been reported. Shimura and Miure ( 1980) exemined the disrtribution of
menarche in 17,545 Tokyo females born b_f;tween 1881 and 1963. Thay foﬁnd that in women
' born prior to 890, the occurrence of menarche peaked in the spring month of April and that |
menarche in those bﬁrn after 1920 became concentrated in April and August. A third peek in '

January emerged in their semple of women born after 1950.

Methods

f

To detérmine whether there was significant veriation belween seasons and between
months in the numbers of girls reacﬁihg menarche, chi-square tests v.;ere performed on the
combined data from bolh surveys described in the General Methods. To e;(amina the
relationship between season of menarche and the age al menarche a ohe-way ANOVA was

performed o detect differences in the average age of menarche eccording 1o the season in which
" _

il occurred.””

Since the majority of participants (80% ) were born in the 1960's and the ﬁumber of
\_.vomen' born before 1960 was small, the seasona) distribution of meﬁarche was compared in
gil:‘]S born before and after 1960. Similarly, to examihe this‘sample for evidence of a secular
decline, all women born before 1960 were combined in 8 single group and their average age at

menarche was compared {o thel of those girls born after 1960.

W

Jésults .

The occurrence of meﬁanche according {o season and month of occurrence are graphed

s

together in Figure {. Ingeneral, the'frequency of menarche rises in the spring, resches 8

maximum in the summer months and then declines in the fall and winter months. Thereiso
<

sharb peak in the midsummer months, particularly July, and 8 lesser pesk in the winter

1
s
-
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Figure 1 Seasonal veristion in the occurrence of menarche. The hetched bars
represent the percentage of qirls repartipg menarche sccording to
season (N= 1,163) Thefoints on the line represent the percentage of

© girts reporting the occurrence of menarche by month (N=614) .
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repor‘Ting that menarche occurred in the other maonths, this difference wes not signif icq'ﬁl?

5 )

{ . B

months of December end Jenuery . A X2 test performed on the frequency of menarche across
seasons wes significant ( X¥2(3, N=1,163 )=60.98, p¢.0001). Over one half of the
respondents were able to recall the month of the occurrence of menarche as well as the season.
When these cases were examined separately the seasonal variation in month of mensrche was e
also highly significant (X2 (11 N=614)=78.24, p<.0001). While the girls reporting
menarche in the spring lended o be slightly older (by approximslely one month) than those

\

(Teble 9). A comperison of the seasonal distribution of menarche in women born prior fb or

after 1960 reveals thal there has been no significant shift in the seasonel pesk of menarche

" (Teble 10).

o
—
Teble 11 compares the average age 8t menarche in women born before and after 1960.

~ Incontrast o the ususl (indings regarding year of birth end age &t menarche, women born

before 1960 experienced menarche on average just over four months earlier than thase born

afler 1960 and this difference wes mgmhcant To examine this fmdmg in more l the

analysis wes repealed, this time comparing the aqe at m@he uf women born, 1
(participants born between 1910- 1929 were oombfned because of their small A gir) The R

results of this analysis suggest that menarchesl aoe dechnéd between 19 l 0 and 1950's butl then

increased after 1960 (Table 12).

Discussion

M.enarc.he, in this sample, exhibited seasonal vari@n with spring and summer
maxima, and a trough in fall and winter. These results closely approximate those reported for
severa) American populetions (Caqas & 31]&\/ 1970, Zachariss, Wurtman & Schatzoff, 1970)

and those for 8 sample of Finnish girls (Kanlero & WIdholm 197 18). Although season of
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Teble 9. The meen age et menarche (yrs) eccording to the seeson in which it occurred.

Spring Summer - Fall Winter
. Ry,
Menarche 13.05 12.96 12.97 12.96
SD 1,26 1.30 1.44 ©1.22
n 338 357 o 239 | 205

F(3,1135)=0.36,p=.78

Teble 10. Comperison of the seasonal distributions of menarche in women born from
1910- 1959 end those born after 1960. Yalues in the top row ere the actual numbers and
values in parentheses represent the percentage of women experiencing menarche in each
Se850N. -

Spring Summer Sal Winter
1910- 66 o 63 - 47 35 o
1959 (32) (31) (21) (16) S~
1960+ 274 300 197 17%

(29) (32) (21) (18)

X%(3) =95 p=81 Al T
_— ‘ )
» ~ N
b \J

‘\
-
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Teble 11. Comparison of the meen age et mBnarche {yrs) of women born bafore and after
1960.

Before 1960 Aller 1960
Menarche 12.81 13.05 '
sD 1.39 1.30
n ' 237 961
F(1,1196) = 6.16, ps.01 m
(
i
r’:’l

Table 12, Comparison of the mean age at menarche (yrs) eccording to 8 woman's yesr of birth,

1910—1“329 1930-1939 1940-1949 1950-1959 1960+

Menarche 13.58 13.01 12,71 12.74 13.05
s .41 1.07 1.35 1.52 1.31
n 12 38 92 95 . 961

F(4,1193)=2.97, p ¢ .02
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. menarche was nol associated with the age et which puberty occurred, these results are
consistent with the hypothesis that the occurrence of menerche is affected by light and

tempersture cycles. A comparison of the nal distribution of menarche of women born

before and after 1960 s'uggest that only minor chenges occurred during this time.

_ Aseculer decline in the age at menarche hes been observed in meny countries ( Tenner,
1962). Therefore, the finding that the average age of menarche in women born since 1960 was
later then Ithat of women born prior to 1960 is particularly interesting. Other suthors have
reporied a deceleration in the seculer decline, or & stabﬂizatieﬁ of the age of menarche, but |
believe this is one of the first reports suggesting a reversaifi‘nﬂle secular’decline. By
controlting for both environments) and genetic variatipn, comparing menartcheal age for

-successive generations within families may be the best test for seculer changes. An
examination of the difference between mothers’ and daughters” menerchesl eges in Survey |
provides additions] support for e reversal of the secular decline: Mothers matured on average
one month earlier than their daughters. '

Since the number of women in this sample born prior to 1960 was relatively small and
the sample was nol random, 1t 1s possible thel sampling procedures may account for the
relalionship between year of birth an‘d menarchesa) age. As mentioned in Chapter 1, o1dt;r
women have more difficulty remembering the age at menarche and therefore the data from
women born in the early part of this century may be less reliable than those fr'or'n women b:Jrn

later. Nevertheless, @eport represents one of the first indications of the occurrence end

suﬁuent reversal of the secular decline in the age at menarche.
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CHAPTER 5. FAMILY COMPOSITION AND THE TIMING OF MENARCHE

Exposure to conspecifics inf luﬁnoes_the liming of female reproductive maturity in many
l memmalian species. Although it fippears that other sspects of the humen menstrual cycle may
be inf luen‘ced by social interactions (Chepter 1), the passibilily thet human menarche may be
influenced by s.uch actors has not been adequalely exemined. {{his chapter represents he first

jerican report gy the relationship between family composition and the timing

of human menarche.

' Exposure to conspecifics and the timing of pubarly in non-humans
Many mammals alter the timing of puberty as & result of exposure to conspecifics. For
,,,\é;&ble. puberty is accelerated in female house mice exposed (o unrelated adult males or their
L\“:ocio rs_(\\landenbergh, 1969) and is delayed by expasure 1o adult females in crowded conditions
(Driékamer, 1976) end in litters containing two or more littermates (Drickamer, 1974). In
prairie dogs, first ovulation is delayed in females who remain in contact with their sires
* (Hoogland, 1982). Similér‘ly, female voles who cannot disperse from their burrows due to
high population density delay puberty (Lidicker, 1980). in house mice, the effects of adult
conspecifics appear o be moderated by primer pheromones which slter the maturstion of the
female reproductive system (Yandenbergh, Whitsett & Lomberdi, 1975). Littermate effects,
however, may be the result of exposure to intrs-ulerine androgen emanating from rna}e feluses
{ vom Saal & Brons;nn, 19803. While it is unikely thet such prenstal effects occur in humans,

due to singleton births, it is possible that chemical cues emanaiing from siblings postnatally

may influence girls’ development.

63
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YYhile there is not yel a clear consensus as to the pattern of these effects end species
differences remain, it appears that effects of conspecifics on female pube;'ty may vary
depending-onzthe se of reletedness or familierity between the individuals involved. For
. instence ,é;:xp;mure to related males tends to inhibit rcprp}juctivc maturity while exposure to
unreleted males accelerates development and hastens estrus. Maturationsl delays in the

* presence of closely related or familier males may be part of an adaptive suite of techniques that
femeles employ to prevent inbreeding. For exemple, Hoogland ( 1982) suggested that prairie
dogs employ both physiologjcal_ and behavioural means to avoid extreme inbreeding. Daughters
are less likely 1o come intd estrus if their father remains in their coterie, and if they do go into
e;trus they avoid mating with closely related males and seek out unrelated males with which to
- copulate.

Studies of social grouping and the age at female maturity in New World monkeys (e.q.
marmosets and tamarins) suggest that some primale species may employ analgpus techniques
of inbreeding avoidance. Marmosets and tamarins are unususl in that they are primarily ¥
monogamous and live in nuclear femilies where males actively contribute to the care of
offspring (see Jolly, 1985). Reproduction appears to be inhibited or delayed in some species
of New Worid monkeys when juvenile females remain in family groups. For example, in some
marmosel species only ane female in a family or in 8 group of unrelated females is
reproductive, regardless of the number of females present. Upon removal from the group,
female offspring and subordinate females generally become reproductive ( Rothe, 1975).

Whether non-reproduction in subordinates or female offspring was behay ivurally or
phyfsioloqical ly inhibited could not be established without hormone assays, es estrus is not

advertised in such species. For exemple, Terdif ( 1984) tested the hypothesis thet

non-reproductive cotton-top tamarin females in family groups are physioiogically inhibited or
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anuvuiafory by housing juveniie Temales with unrelated 8dult males or 1n nates groups and -

employing hormone essays to detect first ovulgtion. He detected the onset of overian cyclicity in \/>
both groups but found that females raised with unrelated sddR.males began cycling significantly

earlier than those remaining with their families. However, it wes not possible to delermine

from these'.results whether group differences wer3 due to the presence of an unrelated male or

due to remaining in the family group, or both. Moreover it appeared that the presence of 6

heslthy or reproductive mother in the family group was not related lo the deugtiters’ age st

maturstion: The age st maturation in femeles raised in family groups where mothers were it1,
non-reproductive or dead before daughters matured did not differ significantly from females

raised with healthy, reproductive mothers.

Similar stupiés of socisl grouping end onset of ovarian cycles involving hormonel essays

in other marmosei:nd tamarin species have produced conflicting results. Epple and Kalz
(1983) denpnstrated that juvenile saddle-back tamarins did not experience estrous cycles
while housed in family groups. Abbott and Hearn ( 1978) found that some daughters in family
groups of common marmosets cycled while Evans and Hodges ( 1984) found no evidence of
overian cyclicily in females of ihe ssme species housed in family groups. Evens and Hodges
admit thal because ovulation s irregular in young animals it is possible thet some may have
ovulsted sporadically. Nevertheless, femsles removed from family groups showed evidence of
cyclicity within twenty days afler isolation.

- |f some marmoset and tamarin females do cycle in their natel family groups they usually
do not oqnoeive.\Rothe (1975) reported thel common marmoset females actively reject the
sexual advances of their brothers. Tardif (1984) suggests that behavioural inhibition of
maling with fathérs and brothers may occur and Abbott ( 1984} suggas@Jthat familiarity or 8n

“incest taboo” may prevent males from mating with ovulatory daughters. Therefore, it appears
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that in some monkey species phy{iol'ogtml inhibition may reduce the occurrence of inbreeding
and where physiological inhibition is incomplete or shsent, behavioural tactics mey decresse
the probability of inbreeding.

Auygressive and dominance interactions with other females may also result in
non-reproductivily. In many species only the dominant females in social groups reproduce.
For example, Wasser (1975) demonstrated thel subordinate female yellow baboons herressed
by dominan! females delay first reﬁroduclion_. Lunn ( 1978) reported that common marmoset
females who are behaviourally dominant show consislent ovarian cycles while subordinate
females do not. Physical or psychological harregssment by dominant females may result in thg.
loss of cyclicity in subordinate femeles or in the resorption or abortion of embryes. Therefore
8 common essumption in some previous studies is thet the suppression of first ovulation in
female offspring in family groups occurs pecause of the dominance of the mulhe;‘. The dominant
status of mothers 1ikely infldences these effects in some species. However, the findingsof
Terdif ( 1984) question whether the presence of the mother in a femily group is necessary for
delayed &ulalion in daughters, or whether ot'her individuals or characteristics of the family
group may be involved.

Human fa{ni'l'y' composition and menarche

~
-

Although slterations in female meturity according to social grouping in non-human
mammals do not exhibit consistent patterns and the under lying mechanisms are not fully
understood, il has been suggested that anel_ogous effects exist in humens. For example, in light
of the existing non-humen litersture, Burger and Gochfeld ( 1985; Chepler 3) suggested that &
chenge in {he pheromene environment due to chﬁging patierns of exposure {o mothers and

fathers in family settings may have influenced the secular decline in the age sl humen
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menarche. in the pest few decades, the proportion of time spent with mothers versus fathers

.. may heve changed as rr;en heve become maore involved in childraising and women's roles outside

“the family have expanded. Jenicek arid Demirjian { 1974) found that there wes no significant
difference in age st menarche in girls whose mothers stayed at home versus those whose
motm_ers worked outsige the home.

Girls may now spend less time with both parents, because of the increased opportunities
to essocisle with individusls outside the home provided by urbanization and mess
{ransportation. Young women in modern urban centres are less isolaled from peers than they
might have been in traditional rural communities. Br’crwn (1966) supgested that increased
psychosexual stimulation may be related to ear‘ly menarche, but Tenner ( 1967) has
discounted this hypotheses, citing studies which have shown no difference in menarcheal 8ge
between girls raised in all-female boarding schools versus those attending coed schools.
Nevertheless, Damon et al. ( 1969) speculated that th_e effect of urbanization may be analogous
to the acceleration of development observed in wild rats raised in ihe laboratory setting and
that psycho-sociatl fectars cannot be dismissed as a possible inf Juence on ear ly menarche. More
recently, Adams (1981) hes echoed Brown's (1966) eartier suggestion that incremd
stimulalion may be involved i;1 the earlier age at menarche and cites the early maturstion of
cily girls as evidence for his thesis,

Draper and Harpending ( 1982) reviewed {he volufninous classical developmental and
psychoanalytic literatures concerning the effects of parental absence, especially father
absence, on children’s development and proposed another hypothesis regarding the relationship
between family composition and age et menarche. The classical literatures on father sbsence

are based on western cultures where it is the norm for children 1o be raised by both parents

and have led o the'sauewhal biased expectation that loss of a male role model leads to defects in
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sex~role formation and behaviour problems. However'. in some cultures, 1t s customary for
fathers to have little or only indirect inpul in childraising. Paternal investment varies both
within and acress cultures end the expectation of psychological deficils in father -absent
children surely reflects an ethnd:cntrziém of western psychologists. 1t is unlikely that
selection would have crested an ontogeny so fragile that it could result in whole populetions of
children exhibiting "psychological deficits”. it is much more likely thet children have evolved
appropriste mechanisms which permit the development of competency in e number of different
environmental conditions. The observed \;ariability in paternal investment coupied with the
notion thet children mey edaptively respond te levels of perceived psternal investment hes led
Dra‘per and Harpending ( 1 982) to sunggest that slternative reproductive stretegies may be
emplayed by children in high versus low paternsl involvement environments.

They suggest that the perception of different culturael scenarios in early,childhood may
set developmental trajectories and thaet “children show evolved, sensitive-period learning in
early childhood which is linked to mother's pairbond status or to mother's attitude toward
ma[gs"( Draper & Harpending, 1982, p.255). In particuler, girls who perceive early in life .

that males are unrelisble sources of parental investment and resources will adopt a strategy

//

which involves early chiidbearing without the careful selection of a reliable mate. On the other
hand, girls who perceive males as reliable providers and sctive pe;rticipants in childcare, will
adop! a stralegy in which childbesring is delayed to fecilitate the finding of a reliable and
nurturant male. Barkow ( 1984) expanded this hypothesm and suggested that in addition to
adopting these two different behavioursl strategies, girls shBuIU 8lso mature el different rates,
Draper and Har pending suggest that psychological factors, such as attiludes towards
~

males, may underlie Lhe choice of strategy and thet girts who have negative views of males and

distrust males msy be more likely to adopt & strategy of early childbesring and reduced

|l
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perental In\}estment. They base this c181m on Hetherington's 197]'2) finding that .
father—gbsent girls whose parents divorced tended 1o be more sexually precocious and
flirtatious then those whose fethers hed died. Draper and Har pending supgest thet giris who
experienced father absence due to divorce will have negative attitudes towerd males while girls
\};hose fathers had died may tend to idealize the father role. Theréfure maore negative views of
men mey under lie the reiationship of father absence and sexus} precﬁcity and explain why girls
whose fathers died were more like those wTﬁFad -remained with both perents continuously.
Ianormulating their hypothesis, Draper end Harpending heve berrowed the concept of
alternative reproductive strategies from evelutionery biologists. Within some species, it
appears that two slternative phenotypes with different behevioursl routes to reproductive
success have evolved, For example, emong bluegill sunfish two alernative male mtirphs

coexist { Gross & Charnov, 1 98(5—)) "Pérenta]“ males are large, build nests and establish

-

territories to which they attrect females to spawn. “Sneakers” are smal} and when they are
young dart into the nests of parental meles and fertilize eggs. When they grow older they
become female mimics (so as not to provoke attecks) end enter the spewning territories of
meles in ettempts {o fertilize eggs. There is some evidence that in some species, females also
exhibit bimodality in life history traits (Clerk, Spencer & Galef', 1986).

The notion of alternative strategies assumes that under specific conditions those
individuals who adopt them will have higher reproductive success than those 'who do not. That
15, such strategies must be evo]utinnarily stable and sble to resist invasion by other strulegics:
As en slternative to Draper and Harpending’s hypothesis, one could arque that where male
parental investment is high and increases offspring survival females with such a relisble mate

should produce as many offspring es early es possible. This argument, however , sssumes that

females need not invest any time in finding such mates and that there is h’tw

r

1]
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variance in rn‘ate parental investment. If not al_l males in the population invest equally in

offspring end if the &quisition of the most reliable males requires :additional time then females

should deley reproduction until such time as they heve found such‘a mete. However, if the

praoportion of reliable mates in the populstion is very low, then a female could delay forever,

and never reproduce. | the proportion of reliable mates ts high, then only a little time will

elapse before nné is found. This would result in females in t..he first case delaying reproduction

for iong periods of time or indefinitely and females in the second case delaying reproduction for

shor! periods of time, whicﬁ is the opposite result to that predicted by brapér and Harpending.
Byt'assume that in the population where most meles invest very little in childcare that

& few females decide to forego looking for 8 permanent and reliable mate anq just begin

reprodycing 8s soon as physiologically possible, Yery quickly ihey would outreproduce those

thet waited. in popuistions where most males inves! in childcare but some do mare then others

& tradeoff will occur between mate search time and offspring production end an optimal period

of weiting will evolve. It is possible that within species or populstions there may be segments

of the populetion where the proportion of parental males may be greater or less than in other

segments. Therefore, if females can detect the proportion of parental versus nonparental males

early in life they may be eble to adjust the timing of ;eproduction so &s to be optimal in that

.environment. One of the cues could be the amo_'qnt of mele parental csre they themselves

accrued. Therefore, those girls growing up an éb}lditions of low male parental invoivement may

infer that the proportion of parental males in the population is/ low and begin reproduction

without waiting for a highly parental mate. Thé opposite mafoccur in girls growing up in K

conditions of high-paternal Evestment. < . -

Therefore, Dreper end Harpending's hypothesis, though gwulative, is not inoﬁmpatible

with the notions of allernative strategies. Moreover, il does provide testable hypotheses and

_\/
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has recently recetved some empirical support { Blain & Barkow, 1988). fne value of Dranerl
and Harpending's hypothesis for the present research is that ( coupled with Barkow's ( 1984)
expansion) it Sugaests: ( 1) father absence mey be essociated with certain reproductive
behaviours (and possibly early menarche); (2) the timing of reproduction (and menarche)
may be related to psychological ra;:lors, such as attitudes toward males and ; (3) veriation in
reproducliye behaviours (and menarche) accarding to family circumstances may reflect
adaplive responses on the,parl of females.

" At the tlime Barkow ( 1984) extended Droper and Harpending's ideas he was not awsre of
any direct 1ests of the hypothesis that human family compr;sitiun, pa\?ticularly parental
absence, may be related to the timling of menarche. tndirect evidence suggests that
father -absence may be associated with early menarche. Studies of femele delinquéncy
(promiscuity) and teenage pregnancies often implicate a "broken home” 85 o factor (Barglow,
Bornstein, Exum, Wright & Yissotsky, 1968; Cowie, Cowle & Slaler, 1968 Friedmen,
1969). Since the onsel of sexual aclivity tends to be correlated with the age at menarche
_ (Presser, 1978 Udry, 1979), this indirectly suggests that early menarche may be essociated

with "broken homes':. Moreover, blacks in the Unﬂ‘uqsinlas have an earlier average age ot
menarche then whites and are mufe lkely to live in hom\eé without fathers than are whites
(Adams, Milner & Schrepf, 1984, MacMahanon, 197‘3). Therefore, there is some reason 1o
suspect that parental absence; ;J;_)articularly father absencs, may' be essocisted with the timing of
menarjche. \ - -~
" haave bigen able o Tocate only one published study which directly investigated ine
relationship of family compositien and menarche. Jones, Leeton, McLeod and Wood .( 1972)-

interviewed 400 women in a Melbourne Hospitel. Fifteen perjbent of these women reported thql

their falhers were absent al the time of menarche. Of these women, those who had experienced _
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* the absence of their father before six years of age matured significantly earlier than those
whose fathers remained until mgnarche. in addition, Jones et al. found thet en increasing
number of brothers, but not sisters, wes associated with e leter menarche. This association
was apporently due io %enumber of younger brothers, as the number of older ‘bruthcrs wos not

L] {. . o .
significantly relsted to the age el menarche. These authors did not report the aver‘age age at

mensrche in fether-present versus fether-absent groups, nor the megnitude of tht_a differen;:e
between the two groups, nor did they mention the type of statistical tests employed in the
analysis. Neither did they exsmine these groups in terms of height, wéight, family si;ze or
socieownumic‘diﬁerences, altr:mugh they mentioned that most women came from'/Qwér |
socioeoor‘lom it group. - Therefore, it is impessible to determine whether their f indinés could be
attribuled to nAutrilion, othér.socioeconom ic or psychological factors, or sheer physical
exposure to a father. Moreover because the magnitudc' of the difference between the two groups.
is not stated it {s fmpossibie to evaluate the biologic;il or psychologita! significance of their
findings. For example, a difference of two weeks in the age at menarche in father -absent
versus father-presant girls may be statis‘tically_,signiﬁcant end interesting, but it is |
qucstionuplc whetiher such adifference .wuuld be important in the lifespan bf awoman. The
present chapler therefore examines the relstionship of family compositinn and the age at
menarche in considerably more detail and in light of ot.her possible relevant variables.
e '

Méthodsl ¢

Al the (emale participanis in both surveys were divi@ into four groups: women who
hed lived with both genetic parents continucj:usly, women \_who had experienced the absence of &
ge'neticlmnther premenarcheally, those who had experi;er;c':ed thé absence of a genetic-father

— -

before menarche and those who hed experienced the absence of both parergei\tgﬂ‘ sequentislly
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or because they were adopted. Girls who had experienced short-parental BDS&HC‘ES or less than

six months duration were not considered to have experienced parental sbsence unless they
—

occurred on a chronic or ongoing basis (e.g. father worked on en offshore fishing vesse! every

. summer while the gir] wes growing up). The average ege at menatche in each of these groups

was compared by means of Menn-Whitney U pairwise comparisons. N-on-paramelric lests

were used because violations of the assUmptinns of humogeneity of veriance end normality were

- ;!:mmpamed by extremely unequal sarnple sizes and small subsamples (¢20 cases) The level

of significance for these planned comparisons wes ad]usted to control for family-wise error by
the modified Bonferroni technique (Keppel, 1982) and was set 8t p< .03,

Perticipants were divided into groups a‘ccording to whether they had zero, one or tvfo or
mare brothers or sisters. The separate infiuence of number of brothers versus numbar of

sisters on the tlmlng of menarche wes determined by a two-way snalysis of va

. : ! )

Results | ' o . L

Of the 1,247 women who«completed a questionnai\re, 2040r 16 % were raised in
famil'i&s where parentsl absence hed occurred prior to menarqhé. A mm_pcrison of the average
age of menarghe in girls from different family types revealed that girls who experienced the
absence of a father ar the absence of both parents malured 4-5 months earlier thsn thase who
lived with both parents continuously and sevef months ea-rlier then those who hed experienced
the absence of the n.wther only (Table 13). Moreaver, the age at menarche was positively and
s;ignif icanl{y correlated with the number of years spent with ? father until'len years of age
(e(1115)= 13, p<.001). Mother—‘absenl girls had am average age 8! menarche over 2
months later then girls who h‘ve@oth parents oonlmuousiy but thls difference wes not

SIme icanl. The age at menarche in father -absent girls and girls who had experlenced the
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Table 13. Compar‘lspn gf the mean age 8! menarche (yrs) in girls from families of different

compaosition.

Family cumpésitiun (n) M+SD Camparison
(Monn-Whitney U) p-value
Both parents present(9.25) 13.07 ¢ 1.31 vs. Mother absent 16
’ ys. Father absent .002-
“ vs. Both parents absent .02
Mofher absent (20) 13.25¢ 1.67 vs. Fgther absent .02
| vs. Both parents sbsent .03
Fether sbsent { 142) 12714 1.29 ¥S. Botl(parents absent 03
A%
" Both parents sbsent { 36) 12.69 1 1.31
Sequential ( 10) 13.01+1.78
Adopled (26) 12561 1.15
Total (1‘123) 13.02 £ 1,32
Q
/ —A
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Figure 2 The percentage of girls m%turmq at or before the median age st menarche

(13.00 years) indifferent family tupeﬂ Sempie sizes in each group are
givenin parentheses '
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absence of both perents was not significantly different. Examingtion of the proportion of early
maturers or those falling below the median age of menarche ( 13.00 yesrs) provides a clear
picture of the differences between the groups (Figure 12). Both groups in whicf/father
obséncc occurred contained o higher p}"upartioﬁ of eariy maturers than the group living
conttnuously with both parents or those who experienced the absence of their mothers,

To determine if women raised with both parents and those who experienced ths ahsence
of a father only differed significantly in any olher ways, these two groups were compared
according to family size, birth order, weight, height, Quetelel Index, SES and life events
inventory (Table 14). The two groups did not differ significantly on any of the socioeconomic
variables. However , father-absent girls received significantly higher scores dn the life events
inventory lthan".t.hose raised with both psrents colntingously.

in tight of the above findings thc'two—ww‘unuiysis of variance on the number of
brothers end sisters wes calculated excluding parent-absent groups to remove any possible
effects of father-sbsence. The t;nalysis indicated that neither ﬁurnber of brothers nor number
of sisters was sic;mif icantly associated with the age of r_nenarche (Teble 15).

“«

Discussion b \ *

o

These resulls suggest that human femily composition, particulsrly the presence or
ahsence of paFEpls, is related to the timing of menarche. In this sample, father-sbsent giris

and girls who experienced the absence of both parents were es‘becially early maturers.
éf
Father-absent girls, however, did not differ from girls in iwo parent families-according to '

social class, family size, birth order, height, weight or Quetelef index. Therefore

socioeconomic differences between these two groups do not seem 1o account for the observed

. ~3 -
diﬂ;renw in age at menarche. As_discu'ssed in Chapter 3, these socioeconomic veriabies

- v

-

N

2
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Table 14. Comparison of girls who lived with both parents continuously and thosa who

experfenced the absence of & father only ([ ¢ SD, s 8re given in parentheses).

77

/

—F
Both parents present Father absent p-value*
{1-testy
Family size 310+ 1.32 3121 1.62 .89
(943) (146)
 Birth order 2.08 £ 1.31 212+ 1.60 77
(912) (136)
Weight 58.93 1 9.03 58.96 + 8.9 98 -
27 (68)
\eight 165.54 + 6.84 165.78 + 5.62 79
. (274) (68)
Quetelel index 21.48 £ 2.73 ? 21454314 94 3
- (271) (68)
| U
Socioeconom ic 50.16 + 46.30 49.79 +.16.06 83
Index” (883) . (104)
Life evenis 131.70 £ 97.33 274.85+ 162.82 .0001
Index (939) v (138)

* besed o separste variance t-vail¥, except fo

unequa).

s

Qﬂ:iuwonumic index , as veriances were
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Table 15. Mean age sl menarche in.girls growing up with both parents present according to
number af brothers and sisters (M : SD, ps are given in parentheses).

y

4

Number of brothers*
0 1 2+ .

Number of sisters** : Total
0 1296 + 1.24 1298 ¢+ 1.35 1304+ 1.20 13.00

(31) (164) (116) (311)
- i 13041 1.21 13.17+ 1.49 ‘12.3_91:1.31 13.07

(139) (159) Vel (367)
2+ 1312+ 136 - 13264130 13104 1.37 13.16

(104) (84) (54) (242)
Totsl 13.06 t3.11 . 13.01 13.07

(269) (ﬂg) {244) (920)
*Main effect of Brothers: F(2,911)= .98, p=.38
*# Main effect of Sisters: f{2,911)= .72, p=.49

. ""i
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penerally account for only @ smell proportion of the veriance 1n the age of menarche 1‘n this
sempie, although they have been shown to be more importent in other populations.

The finding of a relstionship between exposure to fathers and the age at human menarche
is'unulogous_ tothe effects in non-human mammals discussed earlier. One explonation of these
findings, derived from the animal Jiterature, is that the presence of related or familiar adult
males may deley puberty vie e chemical signal or pheromone. Conversely the presence of an
unrelated, unfamiliar male may be related to an accelerstion in the age at menarche. This
possibility must be considered as there is some evidence that primer pheromones may be
involved in human menstrual synchrony and in the incresse in cycle regularily when women
heve requiar sexual partners (Cutler et al., 1986; Preti et al. 19861; Fiusell, Switz &
Thompsen, 1980).

One possible way {o test theﬂhybothesis that the prcsct?ce of an unfamiliar, un)clutcd
male accelerales puberty while the presence of a familiar, related male t;}ays puberty is to
compare the age al menarche in gir"ls/who had slep fathers enter the hom-e gfter ihe sbsence of
their father to ihbse who did not. Just over one third of father—absgnt girls reported that a
step-father entered the home after the absen:ée of.their father bul prior to mensrche. The
average age a8t menarche in father-absent girls who had a step-father enter the home before
menarche was compared {o these who did nol. Girtswith step-fathers matured almost two
months ear lier than girls withoul step-falhers but this\qifference was not siatistically

-

significant (Table 16). Therefore, these results are in the direct'ion one would predict
‘f

according thhe hypothesis that the presence of an unfamiliar or unrelsled male accelerstes

~ menarche, but are not statistically significani.

?

if physicél presence of a father, or exposure to his odours, underlies the relalionship

between father abieﬁce and early mensrche, then {he age at which father absence occurred may

/ |
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Table 16. Mean age 8t menarche in father-absent girls who had stepfathers versus those who
did not,

Stepfather No Stepfather
Mean 12.60 12.75
SD ’ 1.08 1.37
n 37 - 103

E(1,138) = .32, p=.53 (Brown-Forsythe)

Teble | 7. Comperison of the mesn age al menarche in father-absent girls according to the age b
at which father absence occurred.
Age ol which falher absence occurred

. Birth-4vyrs S5-9yrs 10yrs +
g,
Menarche (yrs) _ 1261 - 1257 ‘ i3.39
ab _ 1.17 1.36 1.39
n (54) (61) (24)

F=3.66(2,136),p= .03 (Brown-Farsythe)

=~
Teble 18. Comparison of the mean age 8t menarche in girls with fether sbsence due to different
causes. - .
Divorce Death Other (waork ,illness)

Menarche (yrs) 12.66 12.84 13.07
S 1.27 .. 1.62 0.76

);_,_-/
n ' 13 20

Kruskall-Wallis test stetistic (2)=1.78, p = .41
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be releted 1o the l?maqof menarche. 1T physical presence of 8 Tather Inhibits sexus! maturity
then girls wﬁu experienced fether absénce st an early age might be expected to have an esrlier
age st menarche than those who experienced father absence leter on. Toexamine thisl
possibility all women experiencing fathcr—obscncc were then divided into three groups
according to the age st wm‘ch' father -absence mﬁurred. Tne mean age al menarche of girls
whose fethers left the home before ten years of age wes approximstely ten months esriier than
thosc_e whose fathers left after they reached ten years of sge. Therefore girls who experienced
father -absence before ten metured on everage six months earlier than girls who were raised
with both parents continuously (Teble 17). These results support the r.iypolhesis that the
physicat presence of a father somehow inhibits girls’ development but do not rule out other
psychologicel mediators that may 8lso be related to the age at wl:ich father absence occurred.
For example, girls who experienced father absence at an early oge may huvclrnurc
distant relationships with their fetpers or may have morf negative views of men than(grls
whose fathers left after a wnsiderablé period of invnlverﬁent. To sepsrate the ei’fet:t.::J gf
physical exposure from such psychologicat variéples it would be necessary to exemine girls
who experienced the physical absence of their fathers without perhaps the emotional trauma
and distan’r;ing that often accompany abandonment, divorce or death. A number of respondents .
di'd not indicate thet they had experienced father -absence in the family compasition section of
the questionnaire, but did indicate in the life events section thet their father had been away
from home because of work. These women possibly experienced the physical sbsence of their
fathers, without the conflict and emational upheavatls that usually accompany parenta) divorce

or death. (Some fathers may have chosen to teke work out of town because of maritat problems,

but conflict may still be assumed to be lower:fnﬁlhis group then in these where s di;@e

ac’iually occurred.) The age at menarche in girls who were not categorized es father -absent but

-_—/
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who reported reduced exposure 10 thetr fathers because of work ( 13.17 yrs) versus those who
lived with both parents continuously ( 13.07 yrs ) was not significantly different (1(53)=.68,
p=.50). Onone hend, this suggests that sheer physical expo;ure to a father does not totall‘y
account for thc difference in age at menarche between father~absent and father -present girls.
On the other hand, this may not be an adequate test because girls with father absence due 10
w&i may have exper ienced the physical absence of & father for only very short durations
compared to girls whose fathers had died or divarced. Unfortunstely, where father-absence due
to waork was indicated on the life events inventory, no information on the duration or extent of
father -sbsence wes available. Nevertheless, | believe thet women in this group probably
ekperienced only short and passibly insignificant periods of absergce, because those who
ex periencgi(;onger periods of absence indicated this in the femily composition section of the
quesliunnai?ﬁand'were coded es father~absent. (As discussed ina foIJIowing section, t ysmall
/n’ﬂfhber of fether-absent girts whose fathers were absent due to seaébnat work (e.g. fishing) or
whose fathers had been hospitatized for lﬁngperiods of time tended tc mature clase to t
average aQe and were ndt-ejar meturers (Table 18)). Therefore while it appears that the age
at which fother absence occurred is related o the timing of m‘cnarche, it is unclear whether
' physical bresence of the father per se or other “psychological” concomitants underlie the
relationship between father -absence and early rﬁalurity. - s
! . Draper and Har pending suggested that psychologica! factors such as attitudes toward
males and the fother roie moy be important determinants in the “strategy” odopted by >
particular girl. Girls who experience father sbsence becsuse of divorce méy have more
negalive allitudes towsrds males than girls whose fathers died and mﬂay be more Jikely to adopt a

strateqy of early reproduction. In particular, Berkow's expansion of this hypothesis predicts

~ thal menarche may be earlier in girl$ who experience father-abseq(/;e/ due 1o divorce versus

| Q_/‘J\\
J .
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oeath. Toexemine this possibility the average age et menarche was compared 1n women who

experienced father absence due to divorce, death or for other rns'(huspitali'zation,
out-of-town work )( Table 18). Women who reported thet father-absance occurred because of
divorce matured on averege two months earlier then girls whose fathers had died and five
manths earlier than those whose fathers were absent for other reasons. While these results
are in the direction predlcled by extending Draper and Harpending's hypothes1s ( Barkow
1984), these dlfferences were not-significant. Nevertheless, the possibility that mothers’
attitudes loward males may be involved in the relationship between ear ly menarche and father _
absence cannol be ruled oul. Moreover, 8s discussed in a later section end in the next chapter,
o_ther cheracteristics of divorced mothers (e.g. age al menarche) could also influence daughters’
age at menarche. ‘

Cross cultural studies have suggested that stressful childhood events are ussoc'ialed with
rjg'iy menarche (Whiting, 1965). Indeed in this sample, “stress”, 8s defined b;/ SCOres on 8
life events inventory, was negstively anaisignif icanily correlated with the age al menarche

(r (1104)=-.14, p< .001). ﬁr\ls who experienced high levels of stress while they were

growing up matured earlier than those who did not. Therefore, acceleration of puberty in
rgponse to stress is\e possibre expianation of the relationship between father absence and
early menarche; as parental separation and death are undoub{edly siressful life events.
Fether-absent girls scored significantiy higher on the I.i'fe evenls/ﬂ(entory then girls gFoWin;\
up in the continual @c& of both parents. _AYears of exposure o a father before ten yearsﬁof
age @negatively and sigr?f icantly correlated with the tolal score on the life events inventory
(1 127)=2.31, p<.0001) and pesitively mrrelaﬂed with the age al menarche
((1715)=.13, p<.001). Father-abntgirls mayTepresent the most “strgsed” end of the
popplation distribution and it is po‘ssibler\ilhat "slress” underl‘zlies the relatignship between

\
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fether absence and early menarche. On the other hend the correlstion between life events score
and years spent with a (ather is pqssibly due to the inclusion of many items in the str"es‘;s
invénlary that sre direct or indirect measures of father absence (e.g., death of a parent,
marital separation, divorge,.incrm in arguments between parents, chﬁngﬁc in parents’ °
finencia! stalus). When & partial correlation was performed to remove the e[jecls of stress
from {he correlation between puberty and years of exposure to & father lhemtr\ela{ion was
slightly reduced but remained sigﬁific&nl (r(1115)=.09, p<.004). Therefore, score on the
life events inventory and years of exposure o a falher may be partislly redundant measug:s
but still contribu}e separstely to the ege at menarche. Another way' to separat¥ the effects of
Fstress” from those of {alher -sbsence is {o examine the retationship of life events score with
‘th'e ege st menarche in the group of women who grew up with both parents only. The
corretation between life events score and the age at menarche when sl parentet absence groups
are removed from the calculation remains significant (£{913)=-.09, p< .01). Moreover the
median test comparing “low stress” and “high strpss” groups d&scribéd in Chapter 3 aiso
remains significant when parental sbsence groups are removed.
The age at menarch'e did not differ significantly in girls who experienced father. absence
versus those who experlénwd the absence of both parents. These two groups, however, did
differ in other ways anld there is some reason 1o believe thel the source of early meturity in
each of these groups mey have differed (Table 19). Qirls who experienced the sbsence of both
/ ) parents reporied significantly lower scores on the life events' rﬁﬁventury than girls in the
rather-absen.t group bul did not differ significantly from girls raised with both perents. A _
lalgge proportion (72%) of girls with both parents ahsent were adopted shortly after bi["ih.
Lhis explains wh\./ girisin this grouﬁ compared lo the group experi‘encing only the sbsence of 8

father ceme from significantly smaller families end differed in birth order and the age 8t which

—
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Teble19, Comparison of the genersl character'isti'cs‘of father-absent girls with girls who
experienced the absence of both parents ([1 + SD, ns are given in parentheses).

Father absent Both parents absent Bonferroni

. V&,n . Significance
g . Level
Age father absence "5‘\5@% 4.40 1.00 4 3.33 .00
oocurred . (13o) (35)
Family size 3124162 2.47 £ 1.26 01
(14) (19) ~
Birth order 2121 1.60 1371167 05 »
- (136) - (30)
Weight 58.96 ¢ 8.97 55.80 ¢ 8.54 n.s. ‘

v (68) - (10) Y
~ ¢ . ~—
Height 165.78 £ 5.62 164,80+ 4.39 n.s

. - ~ (68) \ (10)
W AT L o _ —_
Quetelet Indéx” - 21451314 20812272 ° ns
(68) o L(10) .
Secioeconomic L 49881606 © 532112030 ns.
Index .o (104) (1) .
Lifeevents  ~ *~ 274.85 1 162.83 178.47£160.76 001
Index (138) (36)
- <”’/. . \‘
. ~
3
S B
iy -
- \
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father absence occurred. It is VEry likely that many. of these girls were the Broducis of teennge
mothers who themselves had be;en early matu;‘ers, &s early maturers-are ot risk of early
pregnancy. Therefore, heritabi]it"y of'the age &t meanc,he may largely acgount for the lo';er

age at menarche in adoptees. )

Many suthors ﬁaVe reported positive and significant relatlonsmps'netween early
menarche, early sexur;l behaviour, early first births, early merriege, shorier birth spacing, -
higher fertility, increased fecundity and Jower educational aﬁatnmenl (e.q. Cristescu, 1975;
Furstenberg & Crewford, 1980; McAnarney & Thiede, 1983; Presser, 1978; Trussel &‘
Menken, 1978; Udry, 1979; Udry & Cliquet, 1982; Waile & Moore, 1978 Westoff & RyclerT
1977). Furthermore, early marrisges snd marrisges enected to legitimize births are more
Tikely to bresk down then those occurring leter (Adems, Milner & Schrepf, 1 984;.Fraedm&n,
Thornton & Wallish, 1981; Furs_lenlﬁerg & érawford , 1980). Therefore, womén who are mrlyu '
maturers mey be more likely to divorce. Since the age st menaerche is heritable, these women
may 8lso be more likely 1o produce daughters who are themselves early msturers and more
likely to be father-sbsent by virtue of their mothers' higher probabitity of divorce. Mother's
aqe al menarche therefore may also iaréely acculunt for the early age at menarche ohserved iﬁ
father -absent girls, as'it probably does in adoplees. IWhiIe heredily may be an important
fector in the relationship between father absence and early maturity, additiona) parental
influences, such gs tiberal or conservslive views toward helerosexual relslionships end
attitudes toward the family and males, could 8lso be involved. The possibility that both -
hereditery and psychological factors contribute 1o the early age at menﬁrche observed in

father-absent girls is exsmined in the following chapter.
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CHAPTER 6 PARENTAL INFLUENCES ON THE TIMING OF MENARCHE

-

g

; ¢
, Perental ch&:acteristics, such es height, weight end age ol puberty, end other

. . : I8
tes, may influence the timing of mensrche. This chapter explores

Ezsychological attrib
heredilar:y and psychoiogiml int]uences ( parentsl att'itum;m) on menarche in an attempt to
understand further the relstionship between early menarche and father absence. A multiple
regression analysis is employed {0 determinq how much of the variance in the age at m‘enﬁr‘cr}e

can be accounled for by the verisbles identified in this study. The following uuestions were

L

-

investigated: . -

I. Are a daughter’s menarcheal age, height, weight end Quetelet index correlated with her
parents’ indices of puberty, height, weight and Quetelet index?

2. Aredaughters' and parents' attiludes toward males, the family and dating ( heterosexual
relationships) correleted and are these attitudes related 1o daughter's age al menarche?

3. How do father -absent giris and their mothers differ from father-present girls and their
mothers? Does the reason for the shsence of a father (death versus divorce) matter?

4. How much of the variance in the age al menarche is accounted for by the factors exsmined in
this research?

Hereditlary influences on menarche
Johnslon ( 1974) suggested that 10-15 @ of the lotal variance in&rﬁrenarchl age may be
explained by heredity. Sludies of the concordance between female relatives in the age at

menarche show that the closer the genetic r’elalionsh\ip, the greater the concordance, A

. significanl and positive correlation between molherff' and daughters’ menarcheal ages has been

reported in various populations: e correlation coefficient of .28 was reported in a study of
1,000 Finnish mother /daughter pairs (Kantero and Widholm, 1971b); Demon et al. ( 1968)

87
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repbrteﬂ 8 coeTicient of .24 1n & small sample of American women; and Poponeo ( 1928, cited In

_ Tenner 1962) reported a coefficient of .40 in astudy involving 351 mother/daughter peirs, |
Sisters’ ages at menarche are also t;ighly correlated (e.g. r=.39 (Popenoe, 1928) afid r=.40
(Boas, 1932). Tisserand-Perrier ( 1 953, cited in Tenner, | 962). found that while sisters' oges

| 8t menarche differed on gverage by 13 -montns and fraternal lwiﬁs differed by'one year, identical

~ twins differed by only 3 months. Fisghbein ( 197?)‘ also reported fﬁuch higher concordance

between monazygotic twins ( 2-3 months difference) then between dizygotic twins (9 months

difference), ) - “

Genetic inheritance of early meturity mey piay 8 role in the relstionship between father. o .

absence and early menarche. For instence, il is possible thet either one or both parents of” R -

-2 -

fa'lher'—absent girls were themselves early meturers, .Most studies-of genetic influences on -

menarche have involved only female relatives, although Tanner ( 1962) suggested '-thut it is just

as likely that the age at menarche is inherited }rom lhe father s frpm the mother. However,
depending on the method of {ransmissien, this may cr may not lead to concordance in pubertal

| ages of fathers and daughters. For exa;ple, if daughters inher.it a gahefal rete of davélopmanl

from their. fathers that sffects both male and female development similariy, then a correlation

mﬁy exist between indices of p_ubefly in fathers and daughlers. However, if a father transmits a

gene to his daughter that only affects female target organs, then & correlation between daughter’s

and father's_puberty will not be evident.

Parental attitudes and psychoiogical infiuences on the timing of menarche
The significant negative relationship between life events score and the age at menerche,
described in Chapter 3, is consistent with the idss that psychologicel factors may influence the
- L~ -

" age sl maturation. Moreover, high levels of stress are both associated with early méﬁuf"che and
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contribute to the difference in matur ity observed between Tether-absent and faiher-presert_t
girls (Chapter 6). However, veriation in life events score does not completely account for the
difference in menarches] age betwesn thes_e groups and it is possible that other psychological
'fucturs.cm-lld be involved. While conducting lt;ngitudinal studies uf rchildrcn's dcvelopmgnt .
~ Stelnberg (1988), found that “psychologica! distance™ between 'daughters ang fath'ers'\;as’a good
predictor of menarches) age and thet the greater th.e distance, the eartier the menarche.' His
sample, however, consisted of.a high proportion of stgspfather/daughter pairs. If we gssume’ o S
that girls'a’are less close to stepfathers than to natural fathers, then his measure of *
“psychological distence” may just be anotﬁer; meesu;‘e of father ebsence. One way to test this
would be to remove father -absent girls from his sample to determine if a significakf
relationship between menarche and “psychological dis_tan~ce"' remEins. Moreover, although thi-s'
reletionship wes discovered in the context of a longi'&t{dinql investigation, the direction of
causation remeains tentative. Nevertheless, Steinbe'r:c's ?eéearch répresenls oneof the first . 7.
#plorations Bf how psycholajieal influences within'u;;s fémily may alter'the limir;g of matﬁrity. :':-; 4
| Furthermore, s discussed in thg precading chéptar, Dr'*aper and Harpending ( 1982) '
suggested that m}:th’cr's attitudes toward mgles may ;nediatc the relationship between
developmental stralegy and father involvem!enl and.that girls' perceptions of men may be coloreg
by their mo,t,hers' altitudes. They Sug_;esteqt that father—ahseni girts will be mistrustful of
males and may ani;age in early childbearing withm._lt carefully selecting e suitable mate. Such
giris and their mothers may have rather cynical views ﬁf men and the traditional fﬁmily in
general. They may also have less traditional and conservalive attitudes tuward dating and
premarital relalionships. Moreover Draper and Harpending suggest that girls whaose fathers

have died may resemble father-present glrls more than girls whose parents have divorced,

Therefore, to investigate Draper and Harpending's hypothesis, the attltud&s of girls and their
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mothers were compared between the fether-present and father-absent groups 1n the present

B -f.{t_udy, and between those father -absent girIs who experienced that absence because of desth

versus divorce.

Methods ’ )

All analyses in this chapler were computed on infermation cblained from the 248
questionnaires returned in the second survey only: I 31 were completed by daughters, 89 by
mothers and 28 by falhers. Of the questionneires returned by daughters, 69 were completed by
girls who grew up in home;; wilh both parents conlinuously.‘ 49 by falher—absént girls, 3 by
mothier-absent girls, 8 by girls who reporieg both parents were absent ;nd 2 could not be
categorized becaﬁse of missing information. As few girls experienced the absenca of their J
mothers or both parents, these groups were not included in the analyses.

Correlations between the pubertial measures, physical etiributes and sttitudes of

daughters and their parents were conducled on ali pessible daughter-parent pairs. Because sorrie

" parents who completed questionnaires had more then one daughter participating in the survey,

the number of parent-daughter pairs‘ waos greater than the {otsl number of parents
participating: A discussion of the allilude scales which messured atiitud&s loward males, dating
and the family are found i‘ﬁ;:chapter 2 (General I_“lelhods). The reproductive characteristics and
attitude scores of mothers and daughters in both father-present end father-absent homes were
combared by 1-'tests. Mothers and daughters fror homes where father-absencé occurred due to
death versus divorce were similarly compared.

Furthermare, a. muliple regression anslysis was conducted to determine the amounl‘of

variance in the ege ot menarche accounted for by the variables exsmined in this study.
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Results
CORRELATIONS BETWEEN DAUGHTERS AND PARENTS' PUBERTAL MEASURES AND PHYSICAL
CHARACTERISTICS.

* Correlations between daughiers’ and parents’ pubet.'-tal indices‘and other physical
charecteristics ere given in Teble 20. The average age at menarche among d;aughteré was 12.92
+ 1.16 years and among mothers, 12.87 + 1.40 years. A daughier's menarcheal age was
significantly correlated with her mother's menarcheal age, weight and Quetelet index. The
average ages ol which falhers reached adult height and began shaving were 16.26 + 1.40 and
15.12 ¢+ 1.30 years, respgctively. A daughter's age at menarche was not significantly
correlaled with either measure of father’s development, nor with his height, weight or Quetelet
index, although an incresse in the number of fethers involved may have produced sign;ficant i
results. Unfqrtunutely',. il waes not possible to distribute ql;estinﬁnaires .to any fathers of
father -absent girls because many of the girls were no longer in contact with their fathers or
their fathers h;ad died. This means that most of the correlations were calculated only with

fathers who remained continuously with their daughters. Therefore, some restriction in the

range of possible values may have occurred and depressed the value of the resulting correlations.

CORRELATIONS BETWEEN DAUGHTERS' AND PARENTS' ATTITUDES

Daughters' and mothers’ attitudes toward males, dating and the family were positively and
signif ic;anlly correlaled. Fathers' and daughters’ attitudes loward males, but not towerd dating
or the family, were positively and signif ibantly correlated. Neither parent’s attitude scores -

,were sigmficantly correlated with deughter's menarchea) age (Table 21),
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1 * '
Table 20. Correlations between daughters' and parents’ pubertal measures and other physical
charecteristics ( the number of mother -daughter pairs = 93-102, father -daughter pairs =.

29-35) T
Daughter's
" Menarche Height Weight . Quetelet index
Mother's
Menarche VA hel
| Height .04 R il #-. ,
Weight -27% -- 2%
Quetele! index’ -, 29%* -- - 2
Father's
o Age began shav‘ing -.04 _
. , Age attained edult height -.13 | o
Height 10 AO%® T
Weight \ ‘ -.16 -- ©33%
CQuetelet W =26 - - 31

* pg .05, ** ps .01
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Table 21. Correlations between gaughters’ and parents ettitudes toward males, dating and the
femily (the number of mother~daughter pairs = 102~ 110, father-daughter pairs = 33-39)

Daughter‘s Attitudes

Menarche Ma_les Daling Family ,

Mother's Attitudes |

Males 02 AGR*

Daling 01 - S2nn '

Femily -~ * - =12 -~ T 3gwk
Father's Altitudes. :

Males | -.30 S0%*
C Daling | 21 - 28

Family .09 T | -- -~ 04

*pg .05, ** ¢ 01



COMPARISONS OF FATHER-ABSENT AND FATHER-PRESENT BIRLS AND THEIR MOTHERS

. Father-absent girls and father-present girls end their mothers differed in 8 number of
important ways (Table 22). The avarage age at menarche of girls who experisnced the absence
of their fathers (12.70 + 1.21) was 4.75 months lower than that of tho'se girls who did not
(13.08 ¢ 1.33). With this smell sample siz¢Thts difference was not stattstically significant,
althmjgh it was of similar magnitude to that found in Survey |. On average, father-sbsent qirls
| dated one month earlier then father-present girls, but‘ this difference was not significant. The
average age at menarche of the mothers of father-absent girls ( 12.64 ¢+ 1.39) wes 6.5 months
lower than émong fathe-r—-present gir1s (13.16 ¢ 1.26) end this difference wes marginally
significant. |n addition to differences in menarcheal age, mothers of father -sbsent girls began
dating at's significantiy ear:Iier age and tended to have‘more children bedinning at an earlier age
then the mothers of father -present girls.

Father-absent dirls anp their mothers viewed men signiﬁcaﬁtly more negatively than
father - presént girls and their mothers. The mathers of {ather -absent girls had significanlly
mare negative views of the famlly than the mothers of father present girls., The iwo types of
daughters did not differ signif lcantly on this measure, but there was a strong {rend in the same
direction. Mothers in father ~absent homes did not differ from falher-pr&;ant mothers, nor did
father -absen! daughters differ from father-present daughters in attitudes towsrd dating.

FatHer - absent dirls hed significantly higher scores on the life events inventory thendid \
father -present girls. | \‘)

If mother’s menarcheal age accounts for the early age at menarche in father -absent
girls, then removing the effect uf mather’s menarche from the comparison of father -absent and
father - present girts should reduce the differences between the two groups. Therefore, the

/ . o
difference between mothers' and daughters’ ages al menarche for each group was calculated snd
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Table 22. Comparison of several characteristics of daughtérs and mothers in famities where
both parents had 1ived continuously or where father absence hed occurred.

Bolh parents present

Fether absent

MzSD .- M1SD p-value
(n) (o) (1-test)
Daughters’ menarche 13.08+ 1.33 1270 £ 1.21 - 12
- (66) (47)
Daughters’ age at first 1456 + 153 1446 + 1,54 a7
date (61) (40)
Daughters’ altitude - -6.08 1 5.24 -8.53 1+5.20 or .
foward males _ (67) (49) '
Daughters’ altitude . 48.33 + 9.01 49.22 £+ 10.78 .63
towaerd dating (69) (49)
Daughters’ attitude 910+ 11.34 . 5.18 £ 13.23 l .09
towerd the femily (69) (49)
Daughters' life events 133.68 + 109.98 30749+ 179.12 0001~
score (66) (47)
Mothers' menarche 13162 1.27 1264+ 1,39 .06
(58) - (41)
Mothers' age at first 15.83 + 2.00 14.95 1 1.42 .02
date (61) (42)
Mathers' age al first 24741 358 23.67 + 4.29 17
child _ (61) (42)
Mothers' number of 2.75 £ 1.31 329+ 1.60 07
children (61) (42) '
Mothers' attitude -78416.13 -12.07 £ 6.21 001
toward males (S7) (42)
Mothers’ allitude 38.16 1 9.52 39.7+ 7.87 .39
toward dating (61) (40)
Mothers' atlitude 12951+ 8.35 8691915 02
toward the family (60) (42)




Table 23. Comparison.of severat charectaristics of daughters and mothers in families where

father absence had occurred due to the death of the father or because of UIVOI‘CB

(33)

Death Divorce
M+SD M+ 8D p-valus
(n) (n} (1-test)
Daughters’ menarche 13.21+ 1,96 1262+ 1.14 31
(%) (40)
Daughlers age at first 1640 £ 1.14 14251 1.42 .002
date (5) (38) .
Daughters’ sttitudes -8.60+3.78 -850 5.59 . .98
toward males (5) ' (42) .
Deughters’ ettitude 44,60 2 5.68 50.1012 1052 - .26
towerd dating A (S) (42)
Daughters’ attitude 6.00  16.72 43341260 .78
toward the family (S) (42)
Mothers' menarché 13.89 1 1.97 12504+ 1.27 .04
(5) (34)
Mothers’ age et first" 16.22 + 1.98 14.79% 1.25 03
date : (5) (35)
Mothers age ot first 26.97+ 5.10 23331 4.11 08
child L (5) (35)
Mothers’ number of 2911127 5.40¢ 2.19 0006
children (S) {35)
Mothers’ atlitudes -6.00% 45 -13.20 2 5.96 01
toward males (S) (35)
.Mathers’ attitudes 33.00 ¢ 5.34 40.42 + 7.85 05
toward dating (5) (33)
Mothers' attitudes 11.60 £ 8.41 8.40 £+ 9.26 47
toward the family (5)
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father -absent and fether ~present groups compared by l-tét. The two groups did not differ
significantly (t (92)=.74, p< .46). However, this may not have been an adequate test, es the
smell sample involved in this comparison mey have reduced the probability of detecting
differences. Moreover, the reversal in the secular declint;, in menarcheal age, &s evidenced by
mothers having & lower age al ménarche than daughters (Chapter 4), may heve reduced the
effects of father absincé; Furthermore, this analysis does not take any other varisbles

correlsted with mothers’ or daughters’ ages st menarche into sccount.

’ For example, in addition to being correlated w‘ith fnothsr's’ age at menarqhe, daughters"’
age at mengrche was marginal l;/ correlated with the vears she sberit wifth a father until age ld :
(r(118)= .18, .05¢ gs. .1) and wes highly and negatively correlated to her score orl1 the life
events inventory (r(119)=-.31, p<.01). Mother's age at menarche, however , wes not
- significantly correlated with her daughter’s scores on the life events jnven'tor“y (r(96)=-.15,
p:.1 ). When & partial correlation wes performed to remove the effects u% mother’s '
men;rchee} 8ge, the correlglion between daughter's menarches) age and the number 6f years she
spent with her father before until eg; 10 wes reduced to r=.14. While this probedure did.not
greatly reduce the magnitude of thé correiation, it wes no longer significant for .tl;Iis sample
size. Similarty, when e partiat correlation was computed to remove the effects of stress from
the correlation between daughter's menaréhe and years spent with e father unti the age of ten,
the correlation did not decrease greatly in mégnitude (r=.11), but was no longer significant st

this semple size. I is possible that with larger sample sizes botr_l of these correlations would

have remained significant.

FATHER ABSENCE DUE 10 DEATH YERSUS DIVORCE

The majority of falher-absent girls had experienced the ebsence of their fathers because
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‘their uarents hed separated or mvor‘cee and only 8 small ennerltv (5) reported the aeam ora
. fether: The small number of girls in lhlS category substenllal ly reduces the possmllity of -
det%tmg reliable differgnces. Nevertheless the tlmmg of reproductiye mllestnnes and the
etmudesel‘ girls and their mothers were compared in the two groups (Table 23). ﬁ"‘/-zr ‘
Feteer-ebfser;t girls whose fathers had diee tended 10 have an eghlier menarche, more
conservative views toware dating and more positive views tbi.verd the family than did lh_ose
g'irls whose parenls had divor@d, but none qf these differences were significant. The two
, groups of girls did nol. differ in their attiludes loward males. The mother's of giris whose |
- fathers had dled resched menarche signif icantly later, had siqhif icantly more posiltve views of

.

men and more conservallve views toward datlng than did the mothers who were dworeed or

R \

sepal_‘eled. Although mothers who were divbreed had more negative views lowerd,the family

than mothers whose husbands had died, this difference was not stutlstlmllmlgmf lcent. Bpth-- ¢

ld‘"

daughters w_hose fathers had died and their mothers began daling significently later thanghose
who had experienced divorce, |
PERCENTAGE OF VARIANCE IN MENARCHEAL AGE ACGOUNTED FOR IN THIS sw'ef

A multiple reeréssi_on analysis wes perform_ed to identify those varisbles whi'ch
contribuled signif icantly to the regression equation and to. determ!"ne the lletal amount of
variance in daughter’s menarchesl age eccounted for by the combination ef these variab}es.
Daughter's life events score, mother's duetelet index, molher’s menarcheal.age and mother’s
attitudes loward the family each ceetributed significantly {o the regression equatidn and )

together accounted for 23 & of the variance in daughter’s menarcheal age, which was 8

s:gnmcant purllon of the veriance (F( 4, 84)= 5.37 ,p¢ .0001),
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Discussion

Although father-absent girls and their mothers differed from father- present girls and
their mothers on some etlitudinal meesures, scores on the attitude scaies-wera not significantly
correlated with daughlers’ menarcheal age. However , both mother's age ol menarche and
daughler's 1ife events score were significantly correlsted with daughter’s menarcheal age and

—_—

differed as & function of father shsence. This suggests that both mothers’ age st menarche and

stress influence the early ege at menarche in father-absent giris.

The mothers of father-absent girls were themselves early malurers, began dating
early, tended to have their first child et en earlier age and hed more children than did the
mothers of father-present girls, It was not possible to determine the influence of a fether's 80e
al puberty on menarche because only a reletively small number of fathers compleled
questionnaires. Since all fathers hed lived with their deughters continuously, & restriction in
the range of possible values mey heve occurred and 1ittle can be concluded sbout a father's
genetic contribution {o his daughter's menarcheal age.

These results strongly suggest that inheri'iance of an early menarche from mothers is an
important factor in the early menarcheal age of father-ahsent girls. Moreover, they suggest : s
that early menarche is associated with a cluster of social and sexual behaviours that are relateﬁ
to a woman losing her mate or never living with the father of her child. Numerous other
authors have reported relationships belween early menarche, early sexual experience,
pregnancy and low scholastic ach_ievemenl (Hetherington, 1972; Udry, 1979; Waite & Moore,
1978). Early biological maturity mey put 8 woman “at risk” for early pregnancy and early
pregnancy may decrease 8 woman's opportunily lo find a compatible and trustworthy mate.

Thus an early msturing women may be more likely both to undergo diverce or loss of & mate and

to produce early maturing daughlers. In turn, her daughters may be both early maturers and
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Tatner-absent end predisposed 1o repest thelr mother's 11fe cycle. Although | 0o not have
information on the family composition of the mothers involved in this study, several women
who calléd menlioned thet they were the s&xind or third generation of women in the femily to
raise their children single-hendedly. L >

A daughter’s life evehls score was sig’nfr icaptﬁ/ correlated with“ner age at menarche end
the number of years she spent with her falher befn\ré ;n\er‘marche.' Therefore it appears that
while mother’s menerchesl ege is undoubtedly an impartant factor, it may not be the only
variable accounting for the early age at menarche in father-absent girls. Attempts to assess
the contribution of either of these variables o the difference in menarcheal age between
fsther-sbsent and father - present groups were inconclusive. A much larger sample size may be
necessary to seperate the effects of stress from those of mother's menarche, and to determine
their relative contributions to the ege at menarche in general and to the difference in
menarcheal age observed between father -present and father-absent girls. For the present, it
seems likely that the “effects of father absence” are entirely the result of maternsl
charecleristics transmitted to daughters which heppen to be cufrelated with (or causal to) _ ‘
father absence,

The multiple regression analysis revealed that the combinéd faciors of daughter"s life
events score, mother's Quetelel index, mother's menarcheal age and mother’s atlitudes towerd
the family accounled for e significant proportion of the varience in daughler's menarcheal age.
While the proportion of variance explained may be gr‘ealer than that accounted for in many

previous studies (e.g. Roberts & D‘ann, 1967) 778 of the variance in the timing of menarche

was still nol accounted for by the variables examined in this study.



CHAPTER 7. SUMMARY -

Menarche is an important milestone in the life history of the human femate and its

- liming hes been shaped by a hislory of netural selection. Humans differ from other memmais,

v ~ '
and to & lesser extent from other primates, in thal menarche occurs at the end of an adolescent

growth spurl. Menarche is followed by e period of edolescent subfertilily during which an
extreordinary incresse in fat deposits occurs before fertility is echieved.
Humens sre 8 highly social, 1arge-brained species in whom the development of social

competence depends on & long period of postnatal perenta) investment. Al birth & humen

‘infont’s brain is immeture and continues to grow well into the second decade of life. The storage

of fat and the slteinment of adull stature prior to f irst conception mt;y &llow more energy 1o be
cnnv_erted to the infants’ growing brain via extended periods of lactation. In many mammals,
where the mother does not reach adult size until after the birth of the first litler, gestation and
lactation may be seen as competing with maternal growth. Thei‘efore, in humans it appears thgl
the attainment of adult size prior to fertility may be a necessary prerequisite for the
suceessful rearing of altricial young.

The period of adolescent subfertitity altows for the reorgenizalion of self-image and
priorities in preparation for childbirth end childraising. Il also permits time for the
establishment of social networks and elliances and the preparalloriior & social situgtion
conducive to the raising of offspring. In perticuler, it allows for & pericd of sexual
experimentation end the finding of a compatible and reliable mate {o help in the ratsifig of

offspring. m

The menarche, tike other aspects of female physiology, is sensitive to aspects of the -
' 101"

%
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social and physica) enviranment. Although social interactions with individuals appesar to alier
other aspects of the menstrusl cycle (Chapter 1) there hes been little empirical investigation
into the relationship between contect with certain individusls and m;\urchl' 0ge.

The pr\imary goal of this research wes to investigate @he relationship between family
composition and menarchesl age, although a number of other variables were 8lso examined, As
described in Chapler 2, two surveys, involving 1,314 participants, \;eere conﬁucted between

984 and 1987 lolgather' retrospective data regarding the onset of inenarche, sociceconomic
status, height, weight, family composition, seasonality of menarch'e, stress and attitudes. The
gverage age 8t menarche in this population, which wes in eccord with other estimates for |
central Cenada, wes several monihs later then the avarege age reporied for girls in the United
States and wes closer o the mean age reported for British girls. |

The pccurrence of menarche was highly seasonal with the highest frequencies occurring
in the spring and summer manths, particularly in July. Curiously, {he age &l menarche

\

appeared to have declined in women born in the 1940s and 505 compared lo those born earlier,
but then increased in women born after 1960 (Chapter 4). Most socicenvironmental faclors
that have been reported as gffecting menarcheal age in other populations, such as socioecanomic
status and family size, were not significantly relsled 1o the timing of menarche in this sample.

'“Ge'(lei‘al health and nutritional differences probably underlie reporled socioégqnomic
diffé;éntials in menarcheal ege in some populstions. in this sample, weighl per height was
wealgly correlated with the age at menarche (Chapter 3) but this finding did not seem to
transiate inlo socioeconomic differences. Cénadian sociely is not 8s stratif ieﬁ as some of the
developing countries in which sociceconomic effects are found, and this may explain why such

variables exerted little influence on menarche. In addition, this sample was relatively

adventaged, as most participants involved in'this research were university students, so 8

F
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restriction in the range of socioet_:onomic clesses mey have reduced the probability of finding
sociceconomic effects. Lack of socioeconomic effects may have facilitated the examination of
more subtle influences. B

The most inter:esling finding was that girls who experienced premenarchea) father
absence matdred on average 4.5 months earlier than those who ived with both parents
continuously, Moreover, father-absent girls whose parents had d>iv0rced or who had
experienced fether absence before ten years of age matured 5-6 months earlier than girls
grbwing up with both parents. Neither abs;ence of the mother nar the number of brothers end
sisters appeared o be releted to the timing of menarche (Chapter 5).

Life évents score, & measure of "stress”, was significantly and negatively correlated
with menarcheal age. Moreover, father-absent girls had significantly higher “stress” scores
then did girls who Tived with both parents continuousty. High levels of stress in fether-absent .
girls may partielly account for the early menarche observed in this group, but g signi.ﬁcam
correlation between menarcheal age and years spent with a father before age 10 remains when
the effects of stress are partialled out. The fact that most girls who experienced .the absence of
both perents (most of whom where adopted) hed not experienced increased levels of stress, but
were early maturers, suggested that hereditary factors may also be involved in the relationship
between early menarche and father absence,

Chepter 6 reporied a significent correlation between mothers end daughlefg' ages al
menarche. Moreover, the mothers of father- absent girls lended 1o be early maturers, dated
early, had early first births end had more negative views of men than the mothers of
{ather-present girls (Chapter 6)_. Ear‘l\;z msaturity sppesrs lo be associated with 8 cluster of

reproductive and sociel behaviours, including divorce. I thus appesrs that hereditary factors

in conjunction with high levels of stress may largely account for the early age al menarche in
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father-absent girls, The f ihding that stress is related 1o menarchesl age is consistent with the

the hypothesis that “psychological” variables may be involved in the timing of menaréhe. A

number of suthors have speculated thet psychological fectors may be related 1o the timi}\g of
menarche, but this suggestion has remained essentislly untested. The possibility that simple ®
physical exposure to & fether may influence a daughter's developmen! through some kind of
chemica! cue can not yet be ruléd out, s there is some evidence that the tirﬁing of
father -absence isﬁretated lo the age of menarche in father-absent girls. For the present, it is
doubtful whether exposure tg 8 father has any direct effects on femsle maturation, the highly
significant differences betwéen father-present and father -gbsent girls notwithstanding.

| Nevertheless, these findings cuptributa to our knowledge aboul the timing of menarche
in several ways. Firstof all, ong practical end immediate level, they identify e group of girls
particulerly st risk for esrly pregnency, es esrly maturation is 8 contributing fector to ear‘l?/
pregnency. Early marrisges (some of which are enacted to legitimize a premarital mnceph:on)

are less stable than those that occur st a later age. One could speculate thal partners who enter

’ !
into an early marriege, especially those following a premarital conception, have acted hastily

and only later realize that they arg 1nco?1patible. Another possibility is that women who marry
eary end ere early maturers mey be les\s“a;tractive in the long run to males because of their
lower educational attainment or their grester weight per height. - -
\
Secandly, the finding that eaf'ly rnatu‘;"‘ i!ty and father -ebsence are linked and seem 1o be
perpetuated through generaf’wns may Eelp/tc/explain 8 number of disparste observations in the

\

demographic, psychological and spcié work literatures such es: (a) father -absent girls have
!

been observed to be sexually preqoéious; (b) female juvenile delinguents, a large percentege

of whom are “sexually delinquent”, are more likely to have come from “broken homes™ than

non-cdelinguent girts; and (c) black women in the United States generally have a lower age at
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menarche and ere more likely 1o have experienced father -absence than whites.

“A third oentribution of this study involves the demonstration ‘that the eddition of
informlio‘n regarding family composition and other psychological vafiable_s, suctix as s.trass, in
future studies of menarcheal age may improve our ability to explain the timing of me-n.arche.
While the variables examined in this' research account for more of the veriance in rﬁenarcl;éel
age than has been done in many previous studies, @ subs;antial proportion { 77%) of the
variance remains unexplained.

Finally, this research emphasizes the importance of viewing meriarche from & broader

comparative perspective and suggests severa) avenues for future investigation of the biosocial

influences on the timing of human menarche,
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APPENDIX A

. Birthdate

. Plesse indicate in yeers and months, if passible, the 2802 You were when you f1rst
menstruated .

——years___.. _months 0 | have not yet menstruated
: 0 | connot remember at all

. Whet season of the yesr did your first menstrustion occur in? If you can remember the exact
month pleese wrile it in the space next to the eppropriste soason.

O spring (March-May
0 summer (June-Aug.)
0 fall (Sept.-Nav.)
O winter (Dec.-feb.)

-

. Didyou have any severe illnesses, accidents or operstions from birth until you reached the
o of 15 yeors? If s, please descrribe ond indicate how old you were when these cccurred.

. in the space provided please indicate:

1) the birthdate of ail the children living in your household while you were growing
up until you reached the ege of 15 yeors

2) their relationship toyou, e.g., brother , sister, half brother , adopted
sister, cousin :

3) their sex {if not apperent from (2) above)

4) the period of time each child resided with you with reference to your age during
that time, e.g., my half brother lived with me until | was S years old and then he

left home
Child Birthoote Relationship M/F Period of residence with you
EXAMPLE] Jan. 10, 1946 sister - 181l home when | wes ten
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6. In the space provided please indicate:

17 oll the adults that lived in your housshold while you were growing up unti] you
reeched age |5 yeors end their relationship to you, e.g., natural mother,
stepfather, edoptive mother, grandfather (father's father), friend

2) their sex ( if not epparent from { 1) above)

3) the main occupation of each of these edults ( please be &s specific as possible, e,
‘high schoo teecher” instead of 'teacher)

4) the period of time each edult resiced with you with reference 1o vour a0e during
that time, e.g., my parents were divorced when | wes 10 yeers old and my mother
laft tha household at that time 5

L3

Adult Relationship M/F Occupation Period of residence with you

EXAMPLE | natural mother ' | - nurse (R.N.) birth until presant

7. Pleass recheck your snawer to question 2 on the first page. It is very important that your
answer be as accurate as possible, Aftep recheck ing your snswer please check the bax below
which corresponds to how close youbelleve your answer is to your actua) age ot first
menstruation, C
O within one month O within thres months O within six months
O within nine months 0 within twelve months” O over twelve months difference

8. At the time of your first menstruation, which of the statements below best describes how you
felt about the timing of this zvent?

0 wished it had started later, when | was a bit oider
0 wished 1t had sterted earlier, when | was o bit younger
0 didn't have ey preferenca for when menstruation first started

9. Below ore some descriptions of different kinds of communities in which peopie live. In the
spece to the right of each age catequry place the number of the description which best
describes the type of community you lived In auring these times.

(1) Large metcopolitan: contains city of 500,000 or more, many suburbs, very little
open country
(_2) Badium metropoiiten: contains city of 150,000 to 499,999, several suburbs,

i
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some open country

(3) Small metroonliian: containg city of 50,000 to 149,999, few suburbs,
consideratle open country

(4) Semi-urtan: contains city 10,000 to 49,999, few smaller lowns, much open
country

(S) Semi-cural: contains city af 2,500 to 9,999, one or two smaller towns, mostly
open country

(6) Rural: contains town of less than 2,500, surrounded entirely by open counkrv

Ae (s} birthioSyears
(b) 6o 10 yeors
(c)it1oiSysars

10. Listed below ore a number of important events which & person sometimes experiences in the
course of his or her lifetime. Pleese circle those events below which you experiencad 1n the
period from birth to1 S yeers of age. Then in the space(s) on the right pleese Indicate how
old you wers ( to the best of your memory) when this event occurred. If the event occurred
more than once please indicate how old you were each time the event occurred,

Age( s}
1} Beginning to date :
2) Outstanding personai achievement
3) Bresking up with a boyfriend
4) Increese in number of arguments with parents
S) Baginning junior high schooi
6) Brother or sister leaving home
7) “Decrease in number of arguments wnh parents
8) Suspension from schoo!
9) Not meking an extracurricular acuvityyw wanled to be
tnvolved in
10) Becoming a full fledged member of & church
11) Desth of a grandparent
12) Desth of a close friend
13) Incresse in number of srguments between parents
14) Becoming a victim of saxusl sbuse
15) Bacoming involved with drugs or aicohol
16) Mother beginning W work
17) Decrease in number of arguments between porents
18) Change in parents’ financial status
19) Move to a new school district
20) Serious 111ness raquiring haspitalizetion of parent -
21) Serious {1iness requiring hespitalization of 8 brother or sister
22) Failure of agrade in school
23) Changs in your acceptancs by peers
24) Becoming & victim of plysical abuse
25) Chenge in fether's accupation requiring increased absence from
home
26) Pregnency in unwed teenage sister
27) Birth of a brother or sistar
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28) Divorce of perents

29) Addition of third adull to family

30) Serious illness requir ing hospitalization
31) Meriis) seperstion of parents

52) Morriage of parent 10 step-parent

33) Death of o parent

34) Having & vistble congenital deformity

35} Acquiring a visible deformity

36) Lossof job by perent

37) Jail sentence of a perent for 30 days or less
38) Desth of a brother or sister

39} Unwed pregnancy

40) Discovery af being an acopted child

41) Becoming 8 victim of psychological abuse
42) Jail sentence of & parent for 1 year or more
43) Please specify any olher events you think should be noted.

11. When you were growing up unt{l you reached the age of 15 years how true were the
following statements sbout the kinds of pressures that you feit? (circle the number on the
right that best corresponds to your experience) :

. v
o o i
b= 2 - w
o 1] I =2
I Y] PR
L — e
- o by e}
- — [+ 2
1 [ ] 7} |
a -t U [+F)
< O O m B
] 2 I - o
S v [
- E el = -t
o] [=] Q [s] »
= W B [4] 4+
1) 1 falt pressured to do well at school. 1 2 3 4 5
2) ! was encoureged to & wall et a particuler sport,artorhabty. | 2 3 4 5
~3) 1(s]t pressured 10 find and succeed at & coreer. 1 23 4 5
4} 1 wes worned not 1o become sexually active. 1 2 3 4 5
S) | wes told that if | beceme pregnent st eneerly ege itwouldruin 1 2 3 4 S
my chances for en education, career o 'marrioge, etc.
6) My parents put a lot of emphasis on my achievements. 1 2 3 4 5
7) My perents offerad me incentives to get good marks . 1 2 3 4 5
§; 11alt | should sxcei ot everything | did t 2 3 4 5
9) | was expectad to continue my education sfter greduetingfram 1 2 3 4 S
high school,
10) My parents would often dispiay my trophies, awerds, bestreport 1 2 3 4 S

cards, assignments or artwork, '

Thank you!
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" APPENDIX C
QUESTIONNAIRE A: MOTHERS: Please onswer these questions carefully and in as
much detail &s possible. It ts very important that you recall dales snd events as accuretely es
possible In order to assist your memory try to recall anty significont occurrences eg. first doy
of high school, o fomily vacation, thet happened sround the dole in question. Plesse fee! free to
aad any comments or qualificalions to your answers. .

PERSONAL AND DEYE1 OPHMENYAL INFORMATION

Q-1 Bwrthdele __/___ /N Height—_____ weight
Dsy/Month/ Yesr {Plosss spacify ML, ins, Ibs, cms or kgs)

0-2 When you were growing up did you suffer from any illnesses or accidents that miqth heve
affected your rale of growth? If so, please describe and indicate how old yOu were when
these occurred .

Q-3 How old were you when you had your first menstruai period? Plagse give your age 1n
& yesrs and montns, If possible (e 13 years | month).

Years months O | cannot remember at al)

Q-4 Whal season of Lhe yesr did your first menstrual period occur in? If YU can remember
1he exact month piease write it in the spece next 10 the appropriate sesson.

O spring (March-May) 0 fall (Sept-Nov)
O summer (June-Aug) __— O winter {Dec-Fep)

0-5 Thinking beck to your adolescent Years and comper ing your DﬂxmmLmy_:]mm_;m to
thet of your friends and peers would say thet, in general, you were an early maturer,
sverage maturer or lste maturer? My

Desrly maturer O eversge maturer O late maturer

G-6 Haw old were you when you first begen dating? Please give your ege in yesrs and months,
If passible (8.g 14 years | month). YBars, months

FAMILY COMPOSITYON -
Q-7 In the space provioed please st ail your chiloren, indicating their reletionship o you,

(e g notural doughter , stepson, sdopted 300), their sex end birthdote. Please note which of your
deughler(s) have filled out a questionnaire for this survey

Child and his/her relationship to you F/M  Birthdate Completed a questionnaire?

‘ (Yos/No)
EXAMPLE natural deughter F Jan 1. 1967 Yes

~ O UL B N —
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AITITURES TOWARD FAMILY LIFE AND FAHILY: HEMBERS

Q-8 Following s o list of statements that deal with your fealings about famity life ang the
behaviour of certain family members You mey have one of five reactions 10 pech statement. You
may strongly egreg (S}, agree (4), be undecided (3), disegree ( 2), or strongly dsagroe ( 1),
Plemse read esch statement carefully and circle quick ly whichever of these choices best describes
how you currently fee), STRONGLY STRONGLY
ot AGREE AGREE UNDECIDED DISAGREE DISAGREE
L | | | g

1 Home 13 the moat plessant place in the world, 5 4 3 2 i
2. Perents expect 100 much from their children. 5 4 3 2 |
3 One ought to UTa:uss important plans with the .

members of their family. 5 4 3 2 1
4. Every young person should be allowed 1o chocse \

their deting pariner freely and independently. 5 4 3 2 !
S in making pleans for the future, parents shauld : c‘;‘i

be given (st consideration S 4 L 2 !

" 6 A person should be willing to secrifice om}lhing

for thew family 5 4 3 v2 1
7 Parenls too often expect their grown-up children ‘

to abey them ‘5 4 3 2 1
8 0Oirls should be allowed o ask boys for dates, 5 4 - 3 2 1
9 Boysof 12 should be ol lowed o dste. 5 4 3 2 1
10.01ris of 12 should be sllowed (0 date. 'S 4 3 2 1

»

11 One cannot find &s much understanding st home _

as elsewhere S 4 3 2 }
12.0ne owes their grestest obligation to their family. 5 4 ) 2 1
13 1 1s hard (o keep a plessant dispasition st home. 5 ) / 3 2 ]
14 Adult supervision for first dotes between 12 end ~

14 15 unnecessary. 5 ,1% 3 2 1

. ’ (

15.Boys and gir Is belween 14 and 16 should be -

allowed to date withoul any edult supervision, S. 4 3 2, 1
16.People in the family can be trusted completely. S .4 2 1
17.0ne becomes nervous at home. 5 4 3 2’ -1

18 The )oys of family hfe are much over-raled. S - 4 3 2 i
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STRONGLY STRONGLY
AGREE AGREE UNDECIDED DISAGREE DISAGREE
A |

—

19 One’s parents usually tresl one fairly snd

wensibly . S 4 3 2 1
20.Boys of 14 should be allowed to go steady. 5 4 - 3 2 1
21 0wrls of 14 should be allowed 1o go steady 5 4 I 2 1

+ ) 1
22 itis sl right for 8 younq deting couple to o

park on s lonaly road 5 4 .3 2 1
23 One should confioe more fully 1n members of .

their family s 4 3 2 1
24 One feels most contented of home. S 4 1 o
25 Femily ties are strengthened when times are herd.5 4 (- 2 ]
26 1115 nat important for apersontommam -

bure until merriage, S 4 3 2
27 s all Fight fnrabw lomvneuqurl to his .

home when ne one ts there S . 4 5 2 . i

28 Its el rght for agir! to nvite a boy to her . :
home when no one 15 there. 5 4 3 2 1 -

29 Perents are inclined (o be 100 old-fashioned _ : ]
1N their idem 5 4 3 2 1

30 Fembers of the fam1ly are (oo curious shout - o
ane’s parsonal afisirs 5 4 3 2 1 -

31 Parents keep farth in thewr children even

though they cannot find work 5 ' 4 3 2 N
32 Persons between 15 and 18 do not have 1o inform .

their perents where they will be while deting. S 4 3 2 1
33 Dating couples between 18 ang 20 should be

altowed 1o Stay out &s late a3 they wish 5 4 3 2 1

. <

34 Parents sre too particylar aboul the kind of

company one keeps 5 4 3 2 1

L

35 Obhigations loone's famtly sre s greal handicap i

10 8 young person toosy 5 4 3 2 1
36 When two young people are serious ebout each other:, &

115 8tl Fight for them to moke any kindof love, 5 4 3 2 1
37 50 far &s 1deas are concerned, parents and

children live in different worids, ) 5 4 3 2 1
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Q-9. Besed on your own expetience, pleese indicate ( by marking the sppropriste
fotlowing stetements best characierizes men or women or whether the statement

and women. Please respond 1o ever gtotement endinack only one bax per sttement.
DEST CHARACTERIZES

I Meve the most understanding of the resl needs of children

2. Rehable and depencable !

3 Shirks family snd personal responsibilities .

4 Corelesa in matlers reloted to personal and household clwnilnm;
S Most subject to visient oulbursts of temper

6 tMost conscientious 1n preparing for an event or outing

7 Show greatest wermth towerd those 133 fortunate thien themaetves

f - .
-8. Most faithful in n#grrmr.nr romentic relstionships 2

9 Lesst wilhing to accept responsibility for u:tion's which affect the
heppness of others» = 4 )

10 Report‘ad 1o qive the m‘miﬁ?h&npmﬁa to other people

11 if 1n charge of finances, _l* t likely to go dongerously indebt -

Men U.m-

OO0 ooooaaoa

a
0
0

12 Prone to |ake advantage of amy-situstion to furthe?' their own self1sh neeca O

13 Personai r:vsctence fails to nhibit reprehansible ﬁﬁgvtour
14. Most prone to punctunlity out of consideration for gthers

IS Remain mus1’lu§g‘}al o fr1ends end couses under fire * ‘

16. Persons m\who;n trustworthiness has besn found to ba hllghest

17 Most hikely 1o be sensitive to the feelings of qthérs

18 Fundamentally more prone to impose one's will on others

19 Most tnconsstent in handling children

20 Maore hikely to meke pretenses sccially rather than revesl their resl
attiludes

21 Recmive the most salisfection from family life

22. Offer the mest encouregement or support to family members

THANK YOU!

D

OO0 0O o0ono

oo o0oooogoo

ODD0O 0D Ooo0Oo0Ooaoaooaono

-

i

Hen L Wemen
Equally

T~z

O 0OoOoooon

0o a

r

Your participstion in this study will provide us with valusble information about the relationship between

chiloren’s development ond Temiiy experiences.
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QUESTIONNAIRE B: FATHERS: Piesse snswer these questions corefully and in s much
deta)] &s possible It is very importsnt that you recall dstes snd events es accuratnly as possible.
In order Lo assis! your memory try to recal) any sipnificent cccurrences e.q.. first day of high
school, o family vacation, that happened sround the date in question. Piease feel free to add pry
comments or qualificetions to your enswers. '

PERSONAL AND DEVELOPMENTAL JNFORMATION

Q-1 Birthoate _/____ s Height Weight
Day/Month/ Yesr (Please spacify f1, ns, Ibs, cms or kgs) /\

Q-2 When you were growing up did you suffer (rom eny itlnesses or eccidents that might have
effected your rete of growth? If so, please deacribe end indicate how old you wers whan 4
these occurred

>

@-3 How olo were you when you reached your current { adult) height? Please ive your sge

.1n yesrs and months, if possible (e.g 1S years 1 month),
@

years ' menths 0 1 cannot remember ot sl

Q-4 How 0ld were you when you first begen shaving, or if you grew a beard, how old were you
~ whenéyour beard first eppesred? Plesse give your oge in yeers and months, if possible
{eg 14 years 1 month) :

yesrs______months O | connot remember st all

@-5 Tminking back to your adolescent Yesrs and compering your physics! develapment to that of
your friends snd peers would say that, 1n gensral, you were an sarly maturer, aversge

meturer or isle moturer? - :
f‘(\-‘j :(
0 aﬁ'ly melurer O aversge matuger O lste maturer
- o
Q-6 How old were you when you first begen dating? PIQ:: give your age in years and months,
il possible (e g 1S.years 1 moenth) years months
FAMILY COMPOSITION ) St

Q-7 Inthe space provided please hist ail your children, indicsting their relationship 10 you
(e g natursl daughter , siepson, adopled son}, thetr sex and birthdole. Plesse note which of your
daughiar{ s} have {11led ou! & questionnaire for this survey.

- Child and hts/her reistionship toyou  Birthdate Completed o questionnaire?
[Yas/No)
EXAMPLE nalursl gsughter Jan 1, 1967 Yes

i

~1 N A GH D —
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AITITUDES YOWARD FAMILY LIFE AND FAMILY MEMBERS

Q-8 Following s a list of sialemants that desl with your: fealings about family tife and the
behaviour of certain family members, You mey have one of {ive reactions Lo eech statement. You
may strongly egree (5), agree (4), be undecided  3), disagree (2), or atrongly disogres ( 1).
Please resd each statement carefully snd circle guick ly whichever of these choices best describes
how you currently feel STRONGLY STRONGLY

AGREE AGREE UNDECIDED DISAGREE DISAGREE
1 | | g |

! Home 13 the most plesssni ploce intheworld ° 5 4 3 2 1
2 Parents expect 100 much from their children, S 4 3 2 1
3 One ought to discuss important plans with the

members of their family. S 4 3 2 1
4 Every young person should be ailowsd to choose. > .

their dating partner fresly ond independently. 5 4 3 2 1

S In making plans for the future, parents should
be given first consideration. 5 . 4 I . 2 |

6. A person should be willing to secrifice amything
for thewr family. 5 4 3 2 . .

7 Parents loo often expect their grown-up children

lo obey them 5 4 3 2 K
8 Oirls should'be ellowsd to esk boys for cates. 5 4 3 2 i
9 Boysof 12 should be sllowed to e, 5 4 3 2 |
10 Girts of 12 should be allowed to oale. 5 4 3 2. ]
11 One cannot find as much under:slanding al home . -
&s elsewhere S 4 3 - 2 1
"12 One owes their greatest obligation ta their family. S o 4 3 Z 1
13 1t 15 hard to keep & pleasant disposition st home, 5 4 "3 2 1
14 Adult supervision for first detes between 12 ond
14 15 unnecessary 5 q 3 2 o
15.Boys and Qirls between 14 and 16 should be - Pt
sllowed to dete without any edult supervision '5 \ 4 3 2 " 15"
16.People 1n the femily can be tr;njstad complelely. 5 4 3 2 N
17 One becomes nervous al home. S 4 3 ) 2 1
18 The joys of femily life ace much over-rated | S 4 3 2 1

?

16

ot



STRONGLY STRONGL Y
AGREE AGREE UNDECIDED DISAGREE DISAGREE
A — !

19.0ne’s parents ususlly treat one fairly and

sensibly. ' _ 5 4 3 2. 1
20.Boys of 14 should be atlowed 10 g0 steady. 5. 4 3 2 1
21.0irlsof 14 should be allowed to go steady. 5 4 3 2 B
" 22 1t1s all right for 8 young dating couple to ‘ : .
park on a lonely road. 5 4 3 2 1
23 One should confide more fully in members of
thewr family S 4 3 2 1.
24 Onc feels most contented ot home. . 5 4 K] 2 i
25 Famly_ties are strengthened when times are hard.5 4 3 2 1
. 26 1 1s not 1mportsnt for a persan to remain . .
pure untll merrisge. . 'S 4 3 2 1
¥ ‘-‘ .
27 1t 1s ali right for & boy to invile a gir) to his :
nome when no one 1s there. 5 4 3 2 T
-
28 Its a1l raght for a girl to 1nvite & boy 1o her .
home when ng one 1s there. 5 4 3 -2 1
29 Porents are 1nciined o be too old-féshioned ’
in theyr \deas ' S 4 3 2 1
30 Members of the family are 100 curious agouts
. one’'s persanal affairs. S 4 , 3 2 1
31 Perents keep fmith in their children even
e though they cannot findwork S 4 3. 2 1
%_ 32 Persons between (S and 18 do nui have to inform
their parents where they will be whiledeting. S 4 3 _ 2 1
el - ‘ ‘ N -
33 Deling couples between 18 and 20 shpuld ba
allowed to siay out s lale esthey wish. S 4 3 2 1
" 34 Perents ere too particular about the kind of
company one keeps 5 4 3 2 i
35 Obhgetions Lo one’s family ere a great handicap
10 8 young person tooey S 4 3 2 1
36 When two young peopie are ser1ous about each other,
1 1s el might for them to meke any kindof love. S 4 3 2 1
¥

37 %o far o5 10eas are concerned, parents and
chiloren hive 1n different wor Ids. S 4 3 2 1"
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perience, please indicate ( by marking the uppropr'intn bax ) whather sach of the

owing slatements best characterizes men or women or whether the siatement equally characierizes men

Heve the most understanding of the res] needs of children
Relable end cepenoable

~ Shirks family and personal responsitrililies '

Coreless in matters related to personal and household clesnliness
Most subject to violent oulbursts of iemper

Most conscientious in preparing for an event or outing

Show greatest warmth towerd those less fortunste then themseives
Most feithful 1n marrisge or romantic relstionshps

. Least willing to accept responsibility for actions which affect the

happiness of olhers
Reported to give the greatest happiness to other pecple
H 1 cherge of finances, kemt likely {0 go dangerously in debt

Prene 10 take agventage of any Situstion to further their own seifish neeas 0

Personel conscience fails (o 1nhibit reprehensible behaviour
Mosl prone (o punctuality out of consideration for olhers
Remein mos! Ioyal to friends end couses under fire

Persong 1n whom trusiworthiness has beeq,fou-'id Lo ba highest
Most Hikely to be sensitive 1o the feelings of others
Fundamentally more prone to impose one’s will on others
Most inconsistent in handling children

e o

More likely 10 make pretenses sociatly rether then reveal their resl
sttttudes

Receive the most satisfaclion from femily hie

Offer the most encouregement or support to fem1ly members

THANK YOU!

BEST CHARACTERIZES
MHen Woemen Hen L Wemen
Equally
0 o 7o
0 o 0
o0 o 0
O D 0
O O o
0 o .0
0 @ o
O o D
o o 0
D O 0
0 o 0
0 u
0 o O
0 o 0
0 O D
0 O D
0 o o’
D @O 0
o o 0
0 D
0D o
0 O 0

Your parlicipation 1n this study will provide us witlh valuable tnformetion sbout the retationship belween

chiigren’s development and family experiences.

-~



QUESTIONNAIRE C: DAUGHTERS: If you ore fifteen years of sge or older could you
plesse take the time { 10- 15 minutes) to {ill out this form and return it together with your
perents’ eng si1siers’ forms or separaiely in the envelope provided. Try to snswer the questions
o3 corefully ond in a3 much detsil &3 possible. 1t is very importsnt thel you recall detes end
events &s accurstely 8s pessible. In order to sssist your memory try o recall sny significant
occurrences e.., first dey of schoot, 8 femily vacation, that happened sround the dete in question.
Please {eel free to add comments or qualify your onaswers,

PERSONAL AND DEYF) OPHMENTA! INFORMATION

Q-1 Birthdete __/____/ Height Weight
Dey/Month/Yesr (Plesse specify f, Ins, Ibs, cms or kgs)

Q-2 Wnhen you were growing up did you suffer from sy 11inesses or accidents that might have
sfiected your rale of growih? If so, pleese describe end indicate how ald you ware when
these cccurred )

Q-3 How 0ld were you when you had your first menstrusl periad? Pleus: give your age in
yeers and months, if possible ( e.g. 13 years | month), -

years _months C | have not yet mensiruated
O | cannot remember sl &l (
Q-4 What season of the year did your first menstrual period cccur in? |f you can remember
the exact month plesse write it 1n the space next to the appropriate season.

e

Ospring{(March-May) —_ O fall ( Sepl ~Nov)
O summer (T e—Auq)_.___{ 0 winter (Dec/-,Feb)
FAMILY COMPOSITION y
— L
-5 ‘'inthe space pruwded please indlc{g- : ‘*j
e

1) the birthdele of all the children living in your household while you were growing up
2) their reletionship la you, e.q., brother, sister, half brother , edopted sister, cousin
3) thewr sex (1f not apparent from (2) ubove)
4) the per1od of Lime eacll child resided with you with reference to your age during that
lime, eg, my helf brolhg hved with me until | was S years old and then he lefi home

» —

Child  Birthdele - Relstionship M/F  Period of residence with you

EXAMPLE Jen. 10,1962 mister .. F  She lived'with me until | was ten, when she left home

s N —

N 4
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Q:6.. In the space provided pleese indicate: .

1} all the adults that lived in your household while yoy were growing up and their
relshionship to you, e.g., natural mother, natural father, stepfuihar aioplive
mother, malernal grandfather, family friend

2) therr sex { if not apperent from (1) sbove)

- 3) the memn occupalion of each of thess adults ( pleese be es specific as passmle eg.,

"mgh school tescher” 1nstesd of “teacher’) .

4) the period of time each adult resided with you with rafarsnce to your age during that
time, e.g.. my parents were divorced when | was 10 years old ond my {ather left the
household at that time

Adult Relstionship M/F Occupation Period of residence with you
EXAMPIF  naturel mother f nurse (AN) From my hicth until { was 17

IMPORTANT EIFF FXPFRIENCES

Q-7 Listed below ere a number of 1mporisnt evenls which a person somelimes experiences in
the course of his or her hifelime. Pleese cirtle the number of those events balow which you
experienced while you were growing up. Then tn the space( s) on the right please indicate how
old you were (10 the best of your memory) when this event occurred. {f the event occurred more
than once plesse indicale how. 0ld you were each time the even! occurred. e
“ Age(s)
1} Beginning to date -
2) Outstanding personal achievement
- 3) Bresking up with e boyfriend
4) Increese 1n number of erguments with parents
5) Beginming yunior high schoal -
6) Brother or_sister leaving home
7) Decrease In number of arguments with parents
8) Susuensmn /lr'om schoo!
9} mak:ng en extrecurriculer activily you wonted to be
olyed 1n
0) Becnm’mq 8 1u) fledged member of & church
11) Death of a grandparent
12) Deathof &clese frieng '
13) Incresse 1n number of arguments beiween parents
t4) Becoming a victim of sexusl abuse
15) Bemmmg involved with drugs or aicohol
16} Mather beginning lo work .
17} Decresse wn number of arguments between parents
18) Chenge 1n parents’ finsncist stetlus
19) Move to 8 new schoal district
20) Serious 1liness requiring hospitalization of parent
21) Serigus 1liness requiring hospitaiizetion of s brother or 51.':!.51‘




Age{ s) conl,
22) Failure of s grede in school

*23) Chenge in your ecceptence by peers
24) Becoming a victim of physical sbuse

25) Chenge 1n father’s occupation requiring incressed sbsence from -

home

26) Pregnancy 1n unwed Laenage sister -

27) Birthof 8 brother or sister

28) Divorces of parents

29) Addtion of third edult 1o family

30) Serious 1liness requiring hospitahizotion

31) Marital separation of parents

32) Marriege of parent 1o step-parent

33) Desth of & parent

34) Heving a visible congenital ceformity

35) Acouiring 8 visible deformity

36) Loss of job by parent

37) Jeil senience of o perent for 30 days or less

38) Death of a brother or sister

39) Unwed pregnancy

40} Discovery of being sn adopted child

41) Becoming s victim of psychological abuse

42) Jell sentence of & parent for | yesr or more
- 43) Plesse specify any other events you think should be noted,

kY '
.

AITITUDES TOWARD FAMILY LIFF AND FAMILY MEMBERS

Q-8 Following 15 a 115t of statements that desl with your feelings about family life end the behaviour
of certatn family members You may have one of five reactions o each stalement. You mey strongly
egree {5), sgree (4), be undecided (3), disagree ( 2), or strongly disagree ( 1). Pisese read sech

. stelement carefully and circle quickly whichever of these choices best describes how you currently

feml - . , e
_ STRONGLY © STROWGLY
AGREE AGREE UNDECIDED DISAGREE DISAGREE

L | ! ! !

1 Home 13 the moat plessant place 1n the wor id. S 4 3 2 1
2 Parents expect loo'much from their children. S 9 3 2 1

3 One ought to discuss important plans with the

members of their family S 4 3 2 1

4 Every young person should be allowed lo chaose
therr doting pariner {reely ond independent ly. S 4 I 2 1

5 In meking plens for the future, parents should — "&(
be given irs! constdersation. 5 4 3 2 1

g
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N STRONGLY STRONGLY
AGREE AGREE UNDECIDED DISAGREE DISAGREE
L | ! ! !

. & A person should be willing to sacrifice arylhing

for thew family. S 4 3 2 !
7 Perents too often expect their grown-up children )
to abey them. 5 4 3 2 "
8 Orrls should be allowed to ask bays for dates. 5 4 3 2 1
9 Boysof 12 should be allowed {0 dele. 5 4 3 2 1
100irisof 12 should be ollowed to date. 5 4 3 2 1
L
1t One csnnot find es much understanding at home
&8s elsewhere 5 4 3 2 1
12.0ne owes their grestest abligation to their family. 5 4 3 2 1
13 1115 hard lo keep & pleasant disposition at home. S | 3 2 |
14 Adult supervision for first dates between 12 and h ,
1418 unnecessary 5 4 / 3 2 1
15 Bays ana gir's between 14 and 16 dbe
allowed to date without eny adult supervision. 5 4 3 2 1
16 Peaple 1n the family can be trusted completely. 5 . 4 3 2 1 N
{% 17 One becomes nervous et home. 5 4 3 2 I
18 The joysf famity hie are much over-rated. S 4 3 2 o
19 One’s parents usually ireat one fairly snd . .
sensibly S 4 3 2 1
20 Boys of 14 should be allowed 10 go steady 5 4 3 2 1% v
21 Giris of 14 should be allowed to go steady 5 4 3 2 o
22 1 1sall right for & young dating couple to
perk on a lonely read S 4 3 2 ] :
23 One should confige more (ully 1in members of S .,\Q 3 2 1 \r
their family
24 .0ne feels most cantented st home, . 5 4 3 2 I

25.Family ties are strengthened when times are .
herd. 5 4 3.2 i '



, : STRONGLY STRONGLY

AGREE AGREE UMOECIDED DISAGREE DISAGREE
: S ] |
26 1 tmporiant for g person o remamn o9 ‘
" pfre unhil morriege. 5 4 3. 2 1
27 s ell right for e boy to Invite 8 girl 1o his .
home when no one 13 there. _ 5 4 3 2 1
28 It 15 81l right for aqir) to Invile 8 boy to her .
home when no one 15 there S 4 3 2 1
: b
29 Porents are 1nclined (o be oo ul@—fa:hmr&l ,
In their ideas s | 4 3 2 |
g .
30 Members of the family are too curious about )
one’s personsl affsirs 5 4 3 2 |
. -
31 Parents keep fatth in thetr children even : g
thouph they cannot find work. S 4 3 2 1

32 Persons belween 15 and 18 do not have to ) /

nferm their parents where they will be

whtle daling 5 4 3 2 1
*33.Dating couples between 18 and 20 should be L ~
allowed to stay oul &s late as they wish, 5 4 3 2 !
34 Perents are too particular-sboul the kind of
compary gaeskeeps 5 4 k3 2 1
35 0bi Igptions 1o one’s family are a great hu'\d‘i-cau
1o 8 young person todey 5 4 3 2 1
. \
36 When iwo young people ore serious about each = .
other 1115 all right for them lo make eny kind . ’
of love S A 3 2 B
37 S0 fer es toees ere concerned, parents snd . SR
" children live in different worlds, 5 4 .3 2 1

38 Durng eanlescence | fe!t pressured to do -
well st school or make plans for & career S 4 3 2 !

39 During edolescence | was warned not to become

sexudlly inhimate st an esrly age i) 4 3 2. L
40 During ealescence | experienced a greai deal of .
confhict with my parent{s) or guardian(s). '.\S 4 3 2 i
N



. - 4

124
. ) l 6 . v “
Q-9 Besed on your own experience, please indicate {by marking the sppropriate bax } whether sech of the
foliowing statements best charecier1zes men o~ women or whether the sistement equally cherecterizes men
and women. Plesse respond to every statement snd mack only one box per stotement,
- BEST CHARACTERIZES
~1 . fAMen Wemen  Men & Wemen
) ’ Equally .S
1 Heve the most understanding of the resl needs of children 0 8] 0 ' f
2 Releble end dependable 1] a 0
3 Shirks femily snd personsl responsibilities o 0 5]
4 Careless in metters relaled to personal end househoid cleonliness u} 9] 1]
"5 Most subject to violent oulbursts of temper , o 0 0
& Most conscientious 1n preparing for an event or outing 0 0 0
7 Show gtestest wermth lowsrd those ess fo_rtgnuic than themaeives . 0 a a )
8 ™Most farthful \n marriege or romantic r:lmm&hlps 0 0 8]
9 Lesst willing to eccept responsibility for actions which affect the
heppiness of others 0 u] a
10 Reporied to give the grealest happiness i other people 0 0 o u]
11 M an charge of finances, Jeast likely to go dangerously in debt 0 0 - 0
12 Prone o take adventage of Bny siuation 1o further their own selfish needs 0 0O« u}
13 Personsl conscience fails lo inhibit reprehensible behaviour 0] o 0
14 Most prone to punctuality oul of considerstion for others 0 0 C
15 Remain most loyal o friends and causes under fire 1] 0 0
16 Persons in whom trusiworthiness hes been found to be highest n} 0 a
t7 Maost hikely to be sensitive to the feelings of others ] 0 0
18 Fundamentally more prone to ‘IITIDOSE one’s will an others 0 o a
19 Mast incanststent 1n hendhing children ! 0 O
20 rMore likely 10 make pretenses sociplty rether then reves! their real 5
attityces . D a
21 Recerve fhe most satisfaction from fermly life .
22 Offer the most encouregement or support to femily members g g ' 0

J ‘ THANK YOU!
Your participstion in this study will provide us with veiuable information about the relstionship between
children's a:veloomerh and fam i ly experiences

o~
N
R
/—~
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