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Ability of Young Women to Recall Past Body
Size and Age at Menarche

Carol Koprowski,* Ralph J. Coates, T and Leslie Bernstein®

Ahstract

KOPROWSK]L, CAROL, RALPH J. COATES, AND
LESLIE BERNSTEIN, Ability of young women to recall
past body size and age at menarche. Obes Res. 2001:%:
4TE-433,

{Ibjective: The ability of young women (v = 132, average
age 17 years) to recal] body size and age at menarche was
examined, The use of body silhoueties to assist women in
recalling their body size at menarche and to represent their
current body size was also cvaluated.

Resenrch Methods and Procedures: Subjects, who previ-
ously participated in a cohort study, were asked 10 recall
height and weight at the time of menarche, 1 select body
silyonserces that best reflected their body shape m the time of
menarche and their current body shape, and to recall age at
menarche. Two sets of body silhoueties were developed,
one representative of an adult body shape and another
representative of an adolescent body shape.

Resulis: Pearson correlation coefficients between the adult
and adolescent body figures and zctual body mass index
(EMT: ke/m®) at the time of menarche were not significantly
different (r = (.82 for adult figures vs. r = 0.72 for
adolescemt figures, p = 0.03). The correlation betwedn
actual BMI at the time of menarche and body silhowsite
ir = 0.77, all subjects) was similar to the correlation be-
rween actwal and recalled BMI at the time of menarche {r =
.83} as well a5 the comelation belwesn cument Bl and
current body silhouete (r = 0.75). Recalled and actual ages
ar menarche were highly comelated (r = 0.83).
Discussion: The recall of body shape was considered Lo be
a lpss precise measure of body size than azking about height
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and weight, but use of body silboucttes may offer advan-
Liges in certain situalions.

Key words: body welght, height, recall, body size,
age al menarche

Introduction

A woman's weight relative 1o her height is an important
rizk factor for breast cancer and the effects vary by mend-
pausal status. Heavier premenopausal women seem to have
reduced breast cancer risk, whereas among postmenopausal
women, being overweight increases risk (1), For both
eronps, the magnitede of risk seems to depend on the age at
which weight is assessed, and for postmenopansal women,
the time between weight assessment and diagnosis (2). In
many studies of older women (2), weight gain dunng adult
life is associated with increased risk, whereas weight gain in
vounger women has been associzted with reduced risk (2.
Weight gain during those periods when endogencus o
exogenous hormonal status changes {e.g., menarche. meno-
pause, initial oral contraceptive, or replacement Rommons
use) may lse be a critical facior (2). Body mass may also
modify the effects of other breast cancer risk factors, such as
use of oral contraceptives (4) and replacement hormones (5]
and exercise activity {6.7)

The aceuracy of recalled information on body size is an
important methodologic issue because of the potential im-
portance of weight at different periods of life. Curent
weight is accurmtely reported by adults (8-10), and longi-
tudinal studies (8,11) indicae that middle-aged and older
acults recall weight during carly adulihood relatively accu-
rately. In addition, recalled body size assessed using silhou-
ette drawings (Figure 1 A) has been found to cormrelate well
with measured body mass index (BMI; kg/m®) earlier in
adult life, although the measured BMI was more highly
comrelated with recalled BMI than with the figures (12). We
are aware of only one siudy that has evaluated recall of
adolescent weight by older adults (13). Must et al. (13
reported that clderly women were able 1o recall their
weights during the last year of high schocl with a reasonable
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Fignre I, IZ-‘:.] Body 5|1h::|ucl1-:s dev-:]np-:;d by Sturkard et al. {15)
usd with permission; (B) body silbogenes epresentatyve of adull
female bedy figunes; () body silhousttes representative of ado-
bescent female body gures; and (1) bocdy silhoeeires developed o
assess cating disorders (16), ussd with permission,

degree of socuracy, In addiion, wsing adult silhoustres
(Figure 1A) o represent their body sizes at ages 10 and 13
yvears, women selected body sizes that were reasonably well
correlated with body mass indices derved from measured
height and weight during the adolescent years.

Because of their potential use in epidemiclogical inves-
uzations of the effects of weight and weight changes during
hormonal iransitions on the subsequent risk of breast cancer,
we evalpated silhoueties created to assist women in their
recill of BMI a1l menarche and o represent their current
BMI, The zilhouenes were developed for the Women's
Contraceptive and Feproductive Expeniences Study, a large,
miulticenter bresst cancer case—control stady among Afdcan
American and white women ages 35 to G4 vears. In a cohon
of young women whe had participated in a study of predic-
tors of age at menarche (14), we examined the relationships
between silhoveties and BMI hased on weight and height
measured at menarche and between silhousttes and BMI

based on repoded current height and weight, For thess
measures, we evaluated rocg different sers of zilhouwertes, one
created to be more representative of adult figures (Figure
1B} and ome created to be more representative of adolescent
figures (Figure 1C). In addition, we examined the accuracy
of recalled age at menarche and reczlled height, weight,
and BMI ot menarche.

Research Methods and Procedures

Development of Body Silkoweiies

Frome 1993 1o 1994, derng pilot esting of interview
instuments for the Women's Contraceptive and Reproduc-
tve Experiences Study, one of the authors (RJ.C) working
with & medical illestrator coordinated development of body
silhoueties for recall of body sizes at the age women had
their first menstmal period, at age 30 vears, and a1 5 vears
before diagnosis. We first pilot-tested figures that had been
developed by Stunkard et al. (15) (Figure 1A} and subse-
gquently evaluated by others (12,13) as aids for adults o
recall their own body sizez a differemt ages, Pilot interviews
were conducted with —-d45 African American and white
women 35 to 64 vears of age living in Seattle, Washington;
Philadelphia, Peansylvania; Los Angeles, California; De-
tredl, Michigan: and Atlanta, Georgia. Pamicipants included
women recently diagnosed with breast cancer as well as
women withowt such a history. In conversation aboui the
pilot interview. interviewers found that some participants
viewed the figures as nod representative of mInoTity women.
In addivon, participants found that s body size icreased,
the figures were increasingly unattractive. Thiz unatirac-
tiveness seemead to limit the women's willingnazs to
select larper figures.

To address these concerns, we asked interviewers to show
an alternative set of figures to a subsample of pilot stedy
participants {(Figure 10}, These idealized figpures had been
developed by Willamson (16) 1o assess eaiing disorders and
were subsequently used to assess cthnic differences in
men's preferences for women's shapes (17). Pilot study
participants found the fGzures of Williamson (16) less spe-
cifically white and more atiractive than the figures of
Stunkard et al. (15), but shapes and proportions of different
body parts did not commespond to each other and fgures did
ol ncrease in size realistically. Therefore, women had
difficaley identifying with a single figure.

Because neither st of figures worked well inthe pilot, we
attempted 10 develop figures that possessed maore realistic
ammd integrated features as in the silhouwcttcs of Stunkard et
al. (13) and the greater desirability and sthnic newtrality of
the figeres of Williamzon (16). We zelected the three-
quarters profile instead of the front profile because women
staff and study participants considered buttocks an impaor-
tanl component of their size and the inclusion of buttocks
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helped hem o make & choice, We uzed nine silhowsttes, as
the other investigators had done, to provide a reasonable
range of chodces, Figures were developed o approximate
the wide range of sizes that women might report for ages an
menirche to &4 years, These body sizes could range from a
BMI of ~16 kgim® for a slender 10-vear-old (1) 1w 42
kafm® for the larmest size women at age &4 vears (19) with
a midpoint of ~26 kgfm®, Becase of our limited ability 1o
identify picturss on which to bass the figures, we used
pictures taken for somatorype development (20) in combi-
nalion with the figures of Stunkard et al. (13} and William-
son (16), Durng several oveles of drafung and review,
investigators and staff were asked 0 march the drafl figurez
0 somatotype pictures, with known heights and weights.
The figures were redrawn 1o more closely correspond 1o the
desired BMI range. After a set of adult figures was devel-
oped (Figure IR}, we created a second set of fgures with
bess reunded thighs, sbdomens, and buttocks (Figure 1C) to
llusirate more adolescent body shapes. Both the adolescent
and adult body figures wers tested in a second pilot that
included some of the first pilot paricipants. Women re-
pocted liking these fgures more than the earlier ones, In-
terviewers reported that women were better able to zelect
i representative body figure, We compared figures se-
lected by these women with their BMIs caloulaed from
reported height and weight, then revised and rescaled the
body figures to approximate the desired BMI distribution
{Figure 1, B and C).

Etrdy Subjects

The silhouertes were evaluated in 3 cohort thin bad been
astublished by one of the authors (L.B.) to study the effects
of diet. physical activity, and body size on age at menarche.
This multiethnic cobort of 1378 southern California school
girls ages & o 13 wears, in the fourth through seventh
grades, was followed for 4 vears to determine the date at
which they experienced menarche. A detailed description of
he study and data collection methods has been reported
cleewhere {14). Height and weight were measured annually
and information on age at menarches was obtained during the
last 2 years of the study. During this time, 317 girls were
wdentfied a5 having began menstruating and were able to
provide the month, day, and year of their first menstual
periods, Among those girds, 402 girls provided moathly
menstmual calendars. and many continued to submit these
calendars after the end of the study.

For the current study, 292 subjects who were still com-
pleting menstrual calendars in 1994 were sent a short ques-
tionnaire that incleded the body silhovettes developed for
the Women's CARE Swdy, One-half of the girds received
Figure |E and one-half received Figure 1C. Each girl was
asked 1o select the silhowstte that best matched her current
body size and to indicate which figure best represented her
body size ar the tme of menarche.
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Each subject was also asked 1o report her current heighn
(in feet and inches) and weight (in pounds) and to recall her
height and weight at the dme of menarche, These values
wiere converted o metnc measures and osed to caleulate
BMT at the time that the questionnure wis completed and
at menarche. Each subject was asked to recosd her age a1
menarche, A wotal of 132 subjects completed the question-
naire. Subjects who participated in the follow-up snedy were
oo significantly different in terms of ethnicity or age at
menarche from subjects whe did not pariicipate {p = 0,05),

Heght and Weight at ihe Time of Menarche

Based on annual mezsures of height and weight before
and after the time of menarche, two modeling methods,
linear regression and exponential growth, were used 1o
calculate height and weight at menarche. The methods pro-
vided nearly identical results, and the height and weight
measures from linear regression are presented here. The
term actual is used o describe the predicred height, weight,
and BMI walues calculated in this manner to differentiace
thiz measure from that recalled in the questionnaire.

Dgta Analysis

Means and SE were calculaed for the recalled and the
actual ages at menarche and the body size variables (height,
weight, and BMI), Because subjects recalled age at men-
arche in whole years, we used the age of the girl at her
birthday just before beginming menstruation as the actual
age at menarche. This approach assumes that the subject
recalled her age at menarche inoa similar manner, so that if
menarche oocwrmed at 12 vears and X months, age at men-
arche would be reported as occurring at 12 years of age,

Individual means and SEs were caleulated for zcmal and
recalled weight at the time of menarche by silhouste se-
lected, We used Student’s ¢ tests to compare the means of
body size measures and age at menarche between girls
receiving the adolescent silhoueites and girls receiving the
adult silkoueties. The mean difference (between recalled
and actual values) and its 95% confidence interval (CL were
calculated for weight, height, BMI, and age at menarche,
Pairad ¢ 1ests were nzed 1o compare actual and recalled body
sizc variables and age at menarche for all girls combined
and swanfed by sillowette style Gadolescent and adule).

Pearson and Spearman correlation coefficients were cal-
culared berween acal and recalled vanables. Because the
resules were very similar, only the Pearson correlation ¢o-
effictents are reported. Comelations were calculated scpa-
rately for those girls receiving the adult silhouettes and
those receiving the adolescent silhouettes. Partial comela-
tions were calculated adjusting for current age or the num-
ber of months between menarche and data collection for the
current study. After categorizing BMI zccording 1o quanile
distribution, we calculaed Pearson comelation coefficicnts
and their 95% Cls for cach BMI category. We compared
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gqquealiny of muluple correlation coefficients according w the
method described by Zar (217,

Resulis

The mean age of respondents at the time that they com-
pleted the questionnaire was ~17 years, just under § years
aftler they experienced menarche (Table 1). The majority of
reapondents were non-Hispanic white (44.7%) or Hispanic
white (45.5%). No significant differences in mean ages or
body size variables between subjects who received adoles-
cenl or adult body =lloueties are observed {dzta not shown).

Actual measures and recalled measures of body size and
jge at menarche are highly comelated (Takle 2). Differences
between recalled and actual measures of BAI and weight a1
menarche are small and not statistically significant. How-
ever, subyects overestimated their height at menarche by an
average of L7 cm. Subjects also tended 10 overestimate age
at menarche by an average of 002 vears {p < 0.01), and the
accuracy of recall decreased as lemgth of recall tiree in-
creased (data not shown). No significant differences in the
mean difference between actual and recalled measures of
body size (height, weight, and BMI) or age at menarche
were observed when separate analyses were performed for
Hispanic and non-Hispanic whites (p = 0003, dara not shown),

We were also interested in knowing what proportion of
respondents could recall body fize measures within speci-
fied limits. Of the subjects, —45% were able to recall
weight within 2.2 kg {3 1b) of aciual weight, 58% wers
able to recall height within 2.5 cm (1 in) of actual height,
resulting in 534% of subjects with recalled BMI within one
unil of their actual BMI The longer the interval between
menarche and recall, the less accurate was the respondent’s
recall of age al menarche (data oot shown).

The mean BMI and range of BMIs at menarche for each
bodv silhowene are listed in Table 5. After removing ome
subject with implavsible body silbovene data, no subject
selected a body silhoustte greater than seven for body size
at menarche, The resuliz are smalar for sctual and recallad
BXI and show that mean BMI increases as the body size
(sillsovente) increases, However, the mnge of BMI values
associafed with cach silhouette shows a large amount of
overlap such that a subject with a BMI of 18 kefm® might
select a body silhouette ranging from 1 to 4.

The relationship between actual BMIar menarche and the
relevint body silhoustte is illustrated in Figure 2. Cormelz-
tions between actual BMI &t menarche and sillouene for
adolescent and adult figure styles ate not significantly dif-
ferent from each other (r = 0,32 for adult figures vs r =
.72 tor adelescent figures, p == (LD3). Adjusting for the
sivle of body Ngeres (1.2, adolescent vs. adult), age, or lime
between menarche and study participation does not change
the results (data wot showny, The comelation between the
recalled body size at menarche wsing the silhowette and
measured BMI (r = 077 & similar to the correlaton

Table 1. Characteristics of swdy population,
Los Angeles, California, 1994 (n = 132 females)

Aeans (5E) Range

Current age (yrh 16,5 (0.1} 14.0=19.5
Time zince menarche (yr) 4.8 (0.1} 25012
Age al menarche (vr)

Observed 11.6 (0.1} H.0-14.0

Eecalled 1.8 (0.1} 3.0=15.0
Height fcm)

Current 162.6 (.o} 144 2-178.4

At menarche aciual) 153.3 (0.6} 129.0-170.53

At menarche (recalled) 15342 {ILT) 121.4-172.0
Weight (kg

Current S84 [0y 32.3-90%

Ab menarche (acioal) 45.6 (L8} 271.3=-753

At menarche (recalled) 459 (ILE) 2737713
BMI (kg/m®)

Current 219 {0.3) 144374

Al menarche (acioal) 2004 (0.3} 153.0-33.0

At menarche (recalled) 2004 (L3 14.4-32.5
Ethmnicity®

Mon-Hispanic white S0 (44,7

Hispanic white 6l (43.5)

Pacific Islander!Asian 12(9.1)

African American 1 (0.8}

* Mumber of subjects; number in parentheses repressnts percent-
ags of subjects.

between recalled BMI (hased on recalled height and weight
at menarche) and actual BMI (r = .83; Tablz 2). Correla-
tion coefficients for body silhooette and BMI are nearly
identical for current BMI {F = 0.75) and BMI at menarche
(¥ = 0.77, Figure 2}. Body silhouettes one and nine were not
selected by subjects to represent current body size.

We were concemed that a subject’s current body size, as
measured by BMI, might inflecnce her recall of weight,
height, and age at menarche. To examing this issug, we
categorized current BMI into quartiles and conducted srar-
ified analyses. For height and age at menarche, comelations
between actual and recalled measures do oot vary across
BMI catepories {data not shown). However, comelations
between actwal and mecalled weaght at the ime of menarche
do differ across BMI categonies (p = 0.03; Figure 3).
Correlation coefficients for the lowest and highest BMI
categories are higher than those observed for the middle
catepories. No significant difference in mean age at bme of
the guestionnaire or ime since menarche 15 observed be-

CBESITY RESEARCH Vol. @ Mo. 8 Awgust 2007 <81
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Table 2. Comparison between actual and recalled body size measures and age at the tme of menarche,

Los Angeles, California, 1994 (n = 132)

Recalled vs. actual®

Pearson o3 Percent within recall

Weight (kg)
Height {em)
BMI {kgim™)
Age ul menarche (yr)

0,36 {—0.47,1.20)
071 {0.13,1.200%
0.03 (—0.32,0.37)
0,20 (0.08,0.32)%

0.7 {0.82.0.91)
0.91 (0.87,0.94)
053 {0.77.0.58)
0.3 (0.77.0.88)

Within 2.2 kg: 44.7
Within 2.5 em: 57.46
Within 1 unit; 53.8
Exact recalld: 62,1

* Mlean difference beraeen recalled and acrual messures; 953% CT given in parembeses.

T g value = 001 for pained & nest.
§ Mumbers in parentheses, 93% CLL

§ Exact recall refers to acmoal and recalled age st menarche occurring within the same wear.

tween BMI categories (data not chown). Because the range
of BMI values vaned across quartiles, BMI was categorized
inta three categories with each catcgory having a similar
range of BMI values (low BMI, 14.4 w 20.0 kg/m*; medium
BMIL 20.1 to 26.0 ke/m®; hizh BMIL. 26.1 1o 32.0 ka/m®; two
subjects with BMI = 320 kg/m” were excluded). The
correlations for the high (r = 082, n = 13) and low (r =
037, n = 44) are greater than the comelation for the me-
dium body size group (r = 0.71, r = T30

Discussion
The results of this study suggest that subjects are able to
recall their beighe and weight st menarche with a reasonable
degree of accuracy. Our results are consistent with results
reparted from ather studies in erms of e ability w recall
past measures of body size (9-13,22), where comalabions

between actual and recalled weight range from 0.74 (22) 1o
0549 (11} Mone of these stwdies asked subjects w recall
body size at the time of menarche; however, several studies
asked about body welght at age 18 years, The comelation
betwesn recalled and actual weight at age 13 vears was (L87
for subjects in the Nurses” Health Study IT with an average
recall period of 17 yvears (99, and Cazey et al. (1 1) reported
simalar resulls,

Drespite the ability of women to recall past weight with
reasonable dccuracy, 2ome investigatoss observed differ-
ences in abality w repent pasl measures of body size. Tsing
data from the National Health and Numtion Examination
Survey 1 Epidemiological Follow-Up Smdy, Perry et al.
(22) found that women who were overweight a1 the time of
the follow-up interview (average follow-up period was 10
vears) tended o underestimate past weight and that women

Table 3. Mcan and range of actwal and recalled BMI at menarche by body silhouette, Los Angeles, Calitornia,

1994 {n = 131)*

. - _e_tdgp_l___ - Recalled
Body silhoucttet n Mean (5] Range Mean (SE} Range

| L3 17.1 (0.3} 15.0-18.8 17.7 (0.7) 14.6-24.5
2 34 15.0(0.3) 15.3-21.1 L8.6 {0.3) 14.4=-2340
3 0 154 () 15.1-25.1 19.7 (0.3) 156,2=23.1
4 0 21.8 (0.4) |8.0-28.2 21,1 {0.4) 17.2-29.3
; 19 24.5 (0.8} 18.9-20.1 23.5(0.7) 185.1=20,2
) 4 26,3 (1.5) 22.0-29.0 274 (1.0) 24.6~29.3
T 1 33.0 330 325 325

* BMI calculated as kz'm®; one subject was excluded due o implansible data
T Body silhoucite selections ranged from one (hinnest) & nine {heaviest), sillbosenes eight and pine were not selected.
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Figure 2. Actun] BMI (kg/m®) at menarche vs. silbouerne {r = 131,
cne subject excluoded due 1w amplzusible datad, Body silhooeie
seleciions ranged lrom one (Ehinpest) o nine (heaviest), silhowenes
eighl and nine wers not selected. Numbers in parentheses represend
%53% Cls for e comelaion coefficient,

who had lost weight since the baseling assessment tended to
underestimare past weight more than women with stable
weight or weight gain. Casey et al. (11) found that women
eonsislently underreported past weight, regardless of cur
remd Body size. Subjects in the Murses” Health Study [1 also
tended 10 underreport past weight by an average of 1,45 kg
i9). Must et al. (13) did not find that current body weight
affected recall of body weight during the last vear of high
schoel ina group of elderly women; however, recall of past
weight was betier among women who were lean during
adolescence compared with women who were overweight
during adolescence (0.9 kg mean difference between re-

called and measured for lean adolescents vs. 2.3 kg mean
difference for obese adalescents) In contrast, Olivarius o
al. (10} did not find that current body size was associzted
with the ahility 1o recall past weight among a group of
women with diabetes, and thess women tended to overes-
timate past weight, When recalling height and weight at the
time of menarche, subjects in our study tended to overesti-
mate both height and weight, but the overcstimation of
weizht 15 not statistically significant.

We find that current body size affects recall of weight at
menarche. The comelation between actual and recalled body
weight a1 the time of menarche iz stronger for subjects with
the lowest body size (BMI <2 195 ke/m®, ¢ = 0.90) and the
highest body size (BMI = 229 ke/m®, r = 0.84). The
wWomnen in our study were vounger and the period of recall
l2z3 thin that reported in other studics. What effects these
differences would have is not clear; however, one possible
explanation is that voung women at the extremes of body
size are more focused on body size compared with other
young women, which leads 0 a more accurace recall of
body welzht. Although our resulis suppost such an expla-
nation, cur highest BMI category started at a BMI of 23
kg.flnf'. wiich is not considered an extreme value among
LS. women. Additional research is needed involving sub-
jects with higher BMI values.

Consistent with the resuits of other studies (23,24), a high
proportion of subjects (62.15) were able to recall accurately
their ages at menarche. Similar to Koo and Rohan (23), we
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observed that the longer the interval between menarche and
recall, the less pocurate was the respondent’s recall of age a1
menarche,

Twir sets of body silhowettes were used in our sludy,
ope el considered o be more representative of adult
figures (Figure 1B) and the other set more representative
nf adolescent figures (Figure 1C) Correlations hetween
actual BMI at menarche and silhouene for each body
figure style do not differ sigmficantly, suggesting that
adult body figure shapes are appropriate for obtaining
information on body size ar menarche (r = 0.72 for
adolescent bgures vs, r = (K82 for adult figures, p =
.05, One limitation of our smdy is an insufficient
number of subjecis 1@ examine the relationship belween
figure style and ethnicicy.

The body silhouctics represent gradations in body size;
although, as shown in Table 3 and Figure 2, a large amount
of overlap exists n the BMIs associated with cach body
silhouette, The oomrelation between body silhowette and
acreal BMI at menarche (¢ = 0.77) 15 weaker than the
correlation between actual and recalled BMI at menarche
(r = 0.83). This difference in correlations is nod surprising,
and, in fact, is expected given the lmuted range of crdinal
vitlues for the silhovettes. Other investigatars have reported
similar findings (9.12.13), Troy et al. (%) repored a corre-
Lation of (.66 between BMI at age 18 vears and silhoucttes
comparzd with a correlation of 0.84 for actual and recalled
BMI at 18 vears. Munoz et al. (12) obtained correlations of
(.75 for EMI and silhousttes compared with 089 for actual
and recalled BMI Muost er al. (130 examined long-term
recall of tody size an different ages by asking subjects in the
Third Harvard Growth Smdy to recall height at weight at
different ages and 1o use body silhousttes as an estimate of
body size, Their resolts are similar o those reported by
others. Fecall of body shape was considered 1o be a less
precise measure than asking about height and weight, but
usc of body sithouettes miay offer @ more practical method
of eblaining this mfermaticn, especially when dealing with
low-literacy populations or when asking subjects 10 recall
the distant past (12,13).

Although we do not observe any significant differences in
cihnicity or age at menarche in subjects who participated in
the study and nonparticipants, we do not know whether
subjects who participated have better recall of past body
stze amed ape av menasche. Additional research involving a
longer period of recall and a higher participation rate is
needed 10 confirm our findings.

[n conclusion, we observed high degrees of validity in
recalled height, weight, and age at the time of menarche.
The use of body silhowettes a5 an estimate of current or past
body size seems to be a less precise measune than obtaining
height z2nd weight information but may offer advantages in
certuin situalions,
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