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INTRODUCTION

Since the introduction of oral contraceptives in
the 1950-60‘s, they have become the most widely used
contraceptive today. Approximately seven million women
in America take “the pill’ daily (2).

Of particular interest in this study is the effect
of oral contraceptive use on weight gain. In 1985
Bradley (65) asked 243 women what conditions had been
associated with their weight gain, and 8.5% cited oral
contraceptives as a factor. Merians et al (47) found
that women using progestin-dominant oral contraceptives
had more body fat, and those taking estrogen/progestin
balanced pills had less body fat than women who did not
take oral contraceptives. Amatayakul et al (67
observed that Thai women using the injectable
contraceptive medroxyprogesterone acetate exhibited a
mean weight gain of 6.05 kg. Others reported no change
in weight or body composition (81,82).

Few of the studies cited above have examined the
effects of oral contraceptives on fat distribution.
Because female hormones are generally associated with
female secondary sex characteristics and characteristic
distribution of fat (68), a study or oral
contraceptives seems warranted. Furthermore, there is
little work on the effects of hormonal potencies in
oral contraceptives. The two synthetic estrogens and

five synthetic progestins currently in use (7) vary in
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their potencies or biologic activities; and biologic
activity is more important than the type or dosage of
the hormones when considering effectiveness and side
effects (7,8), Also much of the previous work was done
on oral contraceptives which had higher doses of
hormone than are currently prescribed (95).

The objectives of the study reported herein are fo
compare body weight, body fat, and fat patterning
between oral contraceptive users and matched non-users.
Correlations between those measurements with hormonal
potencies in the combined oral contraceptives were also

examined.



REVIEW OF LITERATURE
1. ORAL CONTRACEPTIVES
Ivpes of Pills

Oral contraceptives, containing both an estrogen
and progestin, were first demonstrated to be effective
contraceptives in the mid to late 1950's (1). These
are more commonly referred to as ‘combined’ oral
contraceptives, In the early 1960‘s these combined
pills contained 100-150 mcg of an estrogen and 1-10 mg
of a progestin (1,2). Since the introduction of the
oral contraceptives, there has been a trend towards
prescribing lower doses of both the estrogen and
progestin due to the reported side effects and
complications with the higher doses. Combined oral
contraceptives now contain 30-50 mcg of an estrogen and
1 mg or less of a progestin (1,3,4)>. The trend towards
lower doses also brought about the development of the
‘Mini-Pill’ or progestin-only pill in 1973 (1). These
oral contraceptives contain no estrogen and also have
less than 1 mg of progestin (1,4).

Sequential pills contain both an estrogen and a
progestin (4,5). The dosage of each hormone fluctuates
throughout the three-week cycle so that it more closely
simulates normal hormonal function. The combined and
mini-pill have a constant dosage of the hormones

throughout the three-week cycle.
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Another type of oral contraceptive is the phasic
pillis-- biphasic and triphasic. These pills contain
both an estrogen and progestin. In the biphasic pill,
the initial low dosages of estrogen and progestin are
changed after ten days to a slightly higher dosage of
progestin for the remainder of the cycle. With the
triphasic pill, the progestin dosage increases after
the seventh and fourteenth days of the cycle (3,5).

The phasic and sequential pilis have only recently
been re-introduced into the market and have not gained
widespread use. The ‘Mini-Pill” has not gained
popularity due to the spotting and breakthrough
bleeding associated with its use. Because combined
pills are the most widely-used pill currently, the
remainder of this review will focus on their
consequences.

Hormones and Potencies

The combined pill contains a synthetic estrogen
and progestin similar to the hormones the ovary
normally produces. Natural estrogen and progestin
(estradiol and progesterone) cannot be used orally
because the digestive system destroys them (5,6). This
is due to the rapid, first-pass hepatic metabol ism
following intestinal absorption.

When comparing the effectiveness of various

combined pills, it is important to note that their



biologic activity is more important than the type or
dosage of the hormones (7,8). When the hormones are
belng prescribed for a disorder, the biologic activity
is of primary Iimportance (9). Side effects are also
less dependent on the dosage than the potency (8).

There are two synthetic forms of estrogen

currently in use-- ethinyl estradiol and mestranol
(1,4,7,10). The structural formulas of these two
hormones are found in Appendix A. The potency or

biologic activity of the two hormones is essentially
the same, with 30 mcg of ethinyl estradiol equivalent
to the activity of 50 mcg of mestranol (8). The
potency of estrogen 18 hard to define because it
differs depending on the tissue, organ, or species in
which it |s tested. Various studies have examined
vaginal smears, uterine growth, vaginal opening, and
oviduct growth as a means of determining the potency of
various estrogens (10). The anti-estrogenic and
estrogenic effect of the progestins also compound the
measurement of estrogenic potency for a given combined
pill. However, the potency scale most widely accepted
is based on the estrogenic effect on uterine growth and
anti-ovulatory effect (11,12) and is shown in Table 1.
The synthetic oral progestins currently used are
derivatives of testosterone (7,13). The 19-methyl

groyp |s removed from the testosterone to reduce its



Table 1. Relative potencies of synthetic hormones

Progestin

Norethindrone
Norethynodrel

Norethindrone
Acetate

Ethynodiol
Diacetate

Norgestrel
Estrogen
Mestranol

Ethinyl Estradiol

1Progestlnlc
Estrogenic
Anti-Estrogenic

4Androgenlc

1

Proi

.09

15

30

Relative Potencies
Est? Anti-Est3
0.25 2.5
1.09 0

2 25
0.86 1
0 18.5

1 -
1.7-2.0 -



androgenic properties and unveil its progestinic
capabilities. Increasing progestinic potency is
achieved by 17 alpha acetylation which generates a
family of orally active progestins commonly referred to
as the 719 NOR’ steroids. Additional acetylation of
the 19 NOR steroids at either the 17 beta or 3 position
results in the greater progestinic potency, as seen in
norethindrone, norethindrone acetate, norethynodrel,
and ethynodiol diacetate (13,14). The most potent
progestinic activity is achieved by adding an
additional methyl group at the 18 carbon as seen in
norgestrel (14)>. The structural formulas of these five
synthetic progestins used in combined pills today are
found in Appendix B. The progestinic potency of these
synthetic hormones is determined by the
Greenblatt-Swyer Test which wuses the criteria of
postponement of menstruation (9,15). Various criteria
have been used to identify progestinic capabilities,
such as postponement of menses, withdrawal bleeding,
and vaginal smears, but |t appears that the
postponement of menses criteria is most reliable and
valid (15). The relative progestinic potency of
identical dosages of the five synthetic progestins is
shown in Table 1 (9,15).

The synthetic progestins exerts not only a

progestinic effect but also an estrogenic effect,



antl-estrogenic effect, and androgenic effect
(1,3,4,9,10,13). The progestins also vary in potency
with respect to each of these effects. The estrogenic
potency scale of the various progestins used in this
research was determined by wusing the rat vaginal
epithelial assay as 1its criterion. This scale of
relative potencies is shown in Table 2 (16).

The anti-estrogenic activity of the progestin is
its ability to inhiblt the increase in uterine weight
induced by an estrogen. The scale of activity most
widely used examines vaginal smears to determine if
keratinization had occurred. This scale is shown in
Table 2 (17).

The androgenic property of the various progestins
is attributed to their structural resemblance of
dihydrotestosterone, the most potent androgen or male
sex hormone. The growth response of the ventral
prostate is the criteria used to determine androgenic
activity. The androgenic potency scale of various
progestins is shown in Table 2 (18).

From the preceding discussion it is evident that a
single estimate of combination pills is virtually
impossible according to Edgren and Sturtevant (10).
This is due to the compliex interactions among the two
hormones as well as within each hormone. Estrogenic

potency Is affected by the type of estrogen, amount of



estrogen, biological activity of the estrogen, type of
progestin, amount of progestin, estrogenic effect of
progestin, and the antj-estrogenic effect of the
progestin. Progestinic potency is affected by the type
of progestin, amount of progestin, biological activity
of the progestin, type of estrogen, and amount of
estrogen. Thus, the interactions between the hormones
are numerous, and this does not even account for the
variability of the reactions within individuals.

J1. ORAL CONTRACEPTIVE MODE OF ACTION

In order to understand how oral contraceptives
work it is necessary to understand the hormonal changes
during a normal menstrual cycle. During the first half
of the monthly cycle before the egg is released from
the ovary, the ovary produces only the hormone
estrogen, which is made within the follicles. These
have been activated by the follicle-stimulating hormone
(FSH>, which is produced by the pituitary at the base
of the brain.

At mid-cycle, the luteinizing hormone (LH>, is
released from the pituitary and causes the follicle to
burst and release the egg. Once the folliicle is empty,
it begins to produce progesterone as well as estrogen,
and both hormones travel to the uterus to thicken its
lining so that it is prepared to receive a fertilized

egg. After two weeks, if an egg has not been embedded



in the uterine 1llnlng, the ovaries stop producing
estrogen and progesterone, and the lining of the uterus
breaks down resulting in menstrual flow.

If a fertilized egg has been embedded in the
lining of the uterus, another hormone is produced which
works on the follicles to ensure that they keep
producing the estrogen and progesterone needed for the
llning of the uterus to remain and provide nourishment
for the fetus. Because the levels of estrogen and
progesterone remain high, the pituitary produces much
less FSH and LH, and the follicles in the ovaries
produce a steady amount of estrogen and progesterone.
Therefore, if a plill with doses of estrogen and
progestin is taken, there is a constant level of the
hormones and the pituitary gets the same feedback as if
one were pregnant. The pituitary stops triggering the
ovary to release eggs.

When examining the mode of action of the combined
pills, 1t becomes apparent that both hormones play
separate and distinct roles. Thus, each hormone and
its mode of action are discussed.

The anti-ovulatory effect of estrogenic agents is
the primary contraceptive activity (10,19). The
estrogenic agents exert their anti-ovulatory effect by
inhibiting the release of FSH and LH from the pituitary

(1,3,10,13>. The estrogenic agents act on the
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hypothal amus which secretes follicle-stimulating
hormone-releasing hormone (FSH-RH> and luteinizing
hormone-releasing hormone (LH-RH) (1,100. These
releasing hormones from the hypthalamus trigger the
release of FSH and LH from the pituitary. By
inhibiting the pituitary from producing FSH, the
estrogenic agent stops the follicle from ripening and
the egg from maturing. Because there is no surge of
LH, no egg is released (5). Thus, the estrogenic
action actually occurs three stages away from the
actual point of ovulation, since it exerts its
influence on the LH-RH in the hypothalamus (10).

Estrogenic agents may also exert an anti-ovulatory
effect by direct action upon the ovary. The hormone
may cause an effect by influencing ovarian
steroidogenesis through interference with gonadal
enzyme systems (13). The estrogenic agents may also be
used to deter fetus implantation. This is accomplished
by administration of a high dose of estrogen after an
unprotected act of Iintercourse. This changes the
normal secretory development and causes areas of marked
edema alternating with areas of dense cellularity which
inhibits implantation (1).

The progestinic effects are more varied than those
of the estrogen. The primary contraceptive effect of

progestins is the alteration of the cervical mucus
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(10>, Progestins cause the cervical mucus to become
scanty, thick, and cellular which creates a hostile
environment for the sperm (1,2,3,5,10,13,19,20,21,22).
The normal mid-cycle liquifaction of the cervical mucus
is not seen. This hampers the transport of the sperm
and decreases the ability of the sperm to penetrate the
cervical mucus in order to reach the egg (1).

Progestinic agents also exert an influence on the
development of the endometrlial lining. The progestins
exhibit a contraceptive effect by inhibiting nidation
(the development of the uterine lining) which creates a
hostile environment for fetus implantation
1,2,3,5,13,19,20,21,22). Progestins also cause a
decrease In the fallopian tube contractions which
decelerates ovum transport and inhibits fertilization
(1,3,5,13,21). Another contraceptive effect of the
progestins ls the inhibition of capacitation (1). This
is the activation of the hydrolytic spermatic enzymes
required for the sperm to penetrate the ovum.

The progestins have a minor anti-ovulatory effect.
They are the hormone which actually suppresses the
secretion of LH, but they can only exert their
influence on estrogen-primed tissue (3). Thus, the
estrogenic agent is essentlal to the suppression of LH

secretion. A major non-contraceptive role of the
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progestins 1Is their control of endometrial bleeding
pattern (10).

To summarize, the estrogen’s main mode of
contraception jis jts anti-ovulatory effect. This 1is
accompl i shed by the negative estrogen feedback
(simulating pregnancy) which is an inhibliting factor to
the release fo FSH and LH. The progestin contributes
to the contraceptive effect, but its main role is the
control of the endometrial bleeding pattern. The
contraceptive effect of the progestin is exerted by
creating a hostile environment for fertilization and
implantation. This is accomplished by altering the
cervical mucus, uterine lining, tubal contraction, and
capacitation. Thus, the primary contraceptive effect
of the combined pill is exerted by the anti-ovulatory
effect of the estrogen which is supported by the
hostile environment created by the progestin.

1I1. ORAL CONTRACEPTIVE SIDE EFFECTS

The side effects of the combined oral
contraceptives have made them perhaps the most
extensively studied medication in history. The
combined pill and its effecls are still not fully
understood, but it has become much safer during the

last twenty years of research.
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Of the 1ife threatening side effects,
thromboembolic disease is the most dangerous and most
widely publicized. Combined pills have been associated
with pulmonary embolism, deep vein thrombosis, stroke,
myocardial infarction, and postsurgical thrombosis (7).
This disease lﬁvolves the formation of a blood clot in
a vein or artery and has been reported widely
(1,2,5,7,20,21,23). Deep vein thrombosis was one of
the first serious conditions to be associated with the
combined pill (5). With this condition, part of the
clot may break off and move along the veins to the
chest and may result in pulmonary embol ism.

The risk of arterial thrombosis increases as one
gets older. The walls of the arteries tend to roughen
and slight «clotting may occur on the roughened
surfaces, blocking the arterial flow (5). This process
may result In stroke or myocardial infarction. The
combined pill does not seem to have a cause and effect
relationship on the cardiac system, but it has been
suggested that jt acts synergistically with the other
cardiac risk factors (7). These include hypertension,
smoking and hypercholesterolemia. Due the reports of
increased incidence of postsurgical thrombosis, it has
been suggested that women scheduled for elective

surgery should be taken off the combined pill one month
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prior to surgery (5,21). Emergency surgery should be
preceded by treatment with drugs to prevent clots.

Combined pills have been implicated in the genesis
of essential hypertension by both laboratory and
epidemiologic studies (7). This condition is widely
reported as a sjde effect of combined pill usage
(1,2,5,7,20,21,24). Once the pill is discontinued
though, the blood pressures tend to return to normal.
It is stil]l unclear, iIf an elevation in blood pressure
does occur, whether it |s the result of the estrogen,
the progestin, or a combination of the two hormones.
Preliminary studies contend that the estrogen alone or
in combination with the progestin |is responsible for
the increase in blood pressure because there was no
increase seen among progestin-only users (24,25). It
has been speculated that the combined pill induces
hypertension by the induction of hepatic renin
substrate synthesis (7).

Another possible side effect which has received
great interest, is the relationship between the
combined pill and neoplasia. Breast and endometrial
(uterine lining) neoplasia have been the primary forms
studied in both animal studies and human epidemiologic
studies. Animal studies revealing an association
between the combined pill and breat carcinoma aroused

interest in neoplastic research (7). The latest data
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demonstrate no relationship of the incidence of breast
neoplasia or deaths from breast neoplasia to the use of
oral contraceptives (20). It has even been suggested
that the combined pill may even exert a protective role
against benign breast disease (5,26).

Evidence supporting the theory that the combined
pill causes endometrial cancer at this time |is
inconclusive. During the mid 1970‘’s several reports
showed an increased risk associated with the combined
pill. Further analysis revealed that the increased
risk of endometrial cancer was primarily related to
sequential pill preparations, and combination pillls
were actually beneficial in preventing it ¢(5,27>. This
is may be attributed to the higher dosage of progestin
used in the combined pill. Progestin may exert a
protective effect because: i. progestins cause
regression or disappearance of endometrial hyperplasia
and carcinoma in situ; and 2. women with corpora lutea
failure (insufficient progesterone) are more prone to
develop carcinoma (28). It is believed that the
periodic shedding of the endometrium may serve as a
"physiological eraser of endometrial neoplasia" (29).
Because of the seemingly protective action of progestin
it may be concluded that estrogen is the potential

causative agent.
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The combined pill has also been associated with
hepatic neoplasms and abnormalities (1,7,21). These
can cause rupture of the capsule of the liver and
extensive bleeding (1). Other hepatic abnormalities
linked to the combined pill use Iinclude decreased
sul fobromophthalien transport, increased cholesterol
saturation of bile, cholestatic Jaundice, changes in
cholesterol and triglycerides, and a rise in serum
glutamic-oxaloacetic transaminase and/or alkaline
phosphatase (7,21). The hepatic abnormalities may be
due to the metabolism of the sythetic hormones which
occurs in the liver. These abnormalities of the liver,
the center of metabolism in the body, are the
precursors to the high blood sugar (1,7,21,30), high
blood triglycerides and cholesterol (1,7,21,30),
gallbladder disease (1,7,21,30), and altered
carbohydrate metabolism (1,7,21), related to the
combined pill usage.

Minor or Nuisance Side Effects

The less serious side effects of the combined pill
are generally referred to as minor or nuisances. These
side effects are not life threatening and tend to be
those that are associated with the first months of
pregnancy, caused by an estrogen excess (7). These
include tender breasts, nausea/vomiting, dizziness,

weight gain, breakthrough bleeding and spotting,
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bloating/edema, and an increase in breast size. These
side effects have been observed in several studies
«,5,7,8,21,30,31). An estrogen deficliency may cause
the symptoms seen in the premenopausal and menopause
vyears (7). These include early and midcycle spotting,
decreased amount of menstrual flow, hot tlashes, no
withdrawal bleeding and depression (1,3,5,7,8,21,31).
The side effects caused by a progestin excess are
generaliy attributed to the androgenic or anabolic
properties of the progestins (7). These symptoms
include noncyclic weight gain, increased libido and
cholestatic Jaundice (1,3,7,8,21,23,31). A progestin
deficiency is characterized by late cycle breakthrough
bleeding, heavy menstrual flow and clotting, delayed
bleeding and decreased breast size (1,7,8,31).

A complete listing of the hormone etiology of the
combined pill’s side effects appears In Appendix C
(1,7,8>. Although all of these side effects have been
given a negative connotation, this depends on the
individual, and in some cases are considered positive.
It is clearly evident that the majority of the side
effects are associated with the excess estrogen dose,
most notably the life threatening complications. 1t is
for this reason that the dosages of the estrogens have
been reduced dramatically since the introduction of the

first combined pill in the 1950’s.
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Clinical Applications

The side effects of the combined pill have been
studied not only to determine their adverse effects,
but also to determine their clinical applications. The
clinical applications of the combined pill generally
refer to the progestinic activity, thus the mini-pill
is usually used In clinical applications. The clinical
uses of progestin include the treatment of amenorrheas,
nymphomania, delay of menstruation, cycle
regularization, fluid retention, cramps, acne, pelvic
infections, rheumatoid arthritis and hirsutism (3,5,9).

Due to the complexity of the hormone interactions
and the resulting side effects, it is essential that
one has a proper medical examination done prior to
taking the combined pill. Some physicians are
utilizing the ‘hormone profile’ (8), to prescribe a
combined pill that will most accurately meet the
‘Individual’s hormonal needs and avoid the bothersome
side effects. Contraindications and relative
contraindications to taking the combined pill have been
developed to decrease the number of life threatening
side effects occurring as a result of combined pill
‘usage (1,5,7,21,31). These appear in Appendix D.
1V, ORAL CONTRACEPTIVES AND CARBOHYDRATE METABOLIOM

The use of the combined pill alters carbohydrate

metabolism in a manner similar to that observed during
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pregnancy. Abnormal glucose tolerance curves are
commonly seen in normal pregnancies. The change in
carbohydrate metabolism |is generally manlfested by
decreased glucose tolerance curves, oral, lntravenous,
and cortisone-stimulated (13,32). It is generally
found with normal fasting blood glucose levels and
elevated fasting insulin levels which suggests an
increased peripheral resistance to insulin (13)>. This
ls the type of abnormality seen in Type II - adult
onset diabetes and is commonly associated with obesity.
The type and dosage of the hormones both play a role in
determining the change that occurs in carbohydrate
metabol ism.

It appears that the estrogen component has a
biphasic effect on carbohydrate metabolism: higher
doses cause a deterioration In carbohydrate metabol ism,
while lower doses tend to increase efficiency (33).
However, ethinyl estradiol, the estrogen used in most
combined pills, does not significantly alter
carbohydrate tolerance when admninistered alone (34).
The biphasic effect appears to only occur with the
adninistration of both an estrogen and a progestin.

The synthetic progestins used in the combined
pill, specifically the 19-NOR steroids have been
implicated as altering carbohydrate metabolism. The

effect seems to be dose-related and is seen with a
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greater degree in norgestrel than norethindrone (35).
This fact is supported by the findings of Spellacy et
al (33). They found that women wusing .075 mg
norgestre]l alone had significantly higher blood glucose
levels, plasma insulin, and weight gain after eighteen
months. Another study by Spellacy et al (34), reported
that using .35 mg norethindrone alone had significantly
higher plasma insulin levels, but no change in the
glucose tolerance curve. Thus, it has been interpreted
that the major problems of carbohydrate metabolism
occur with the high dose combined pillls and those
containing the progestin norgestrel (36). This is
supported by the findings of Wynn and Doar (37). They
found that the greatest deterioration in oral glucose
tolerance was associated with the highest estrogen dose
(75 mcg - 100 mcg mestranol), and the greatest increase
in insulin secretion was seen with norgestrel. Another
finding of this study was that when given a constant
dose of progestin, glucose intolerance decreased with
decreasing levels of estrogen. Thus, it may be
possible that due to the biphasic effect of estrogen, a
low dose of estrogen could counterbalance the adverse
effect of the progestin (38).

Haller (13>, presents a hypothesis regarding the
diabetogenic action of the combined pill. He proposes

that the plasma binding of insulin, similar to that of
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thyroxin, is elevated particularly by estrogens when
using hormone combinations. This reduces the
percentage portion of biologically active circulating
estrogen. This hypothesis explains the elevated plasma
insulin values reported in other studies (33,34,37).
Another hypothesis explaining the diabetogenic
effect of the combined pill has been presented by

Briggs (39). He proposed that the Vitamin 36

deficiency observed in women taking the combined pill
use affects tryptophan catabolism. This leads to an
acculumulation of xanthurenate or quinolinate which are
potential diabetogenic agents.

As with other side effects, the alteration in
carbohydrate metabolism has been reported primarily
with the initial high dose combined pill. The current
literature confirms the advantages of the new, low dose
combined pills. With a dose of .035 mg ethinyl
estradiol and .4 - .5 mg of norethindrone, no adverse
effects on carbohydrate metabolism were found (36).
This study also reported no significant change in
plasma insulin levels, a decrease in the fasting blood
glucose level of normal women, and no associated weight
gain. A dosage of .03 mg ethinyl estradiol and .15 mg
levonorgestrel introduced to women for six months also
revealed no deterioration in fasting or plasma glucose

values (40).
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The most common symptom of changes in carbohydrate
metabolism is the annoying occurence of the common
vaginal infection Monilia Vaginitis ¢1,7,8,21). This
symptom is linked to progestin excess.

Szarthmary and Holt (41), have reported a
correlation between hyperglycemia and fat patterning.
Vague et al (42>, found an increased centripetality of
fat associated with hyperinsulinemia in Caucasians.
Centripetal fat patterning is centralized about the
trunk of the body. These reports are consistent with
the findings of Smith et al (43). He found that
abdominal adipocytes were more responsive to insulin
and epinephrine. Although the evidence demonstrates
differences in glucose uptake and insulin
responsiveness according to location of fat cells, it
is not known how these differences relate to insulin
resistance or diabetes. Thus, the elevated glucose and
insulin levels observed in combined pill users may be
the result of body fat distribution.

V. ORAL CONTRACEPTIVES AND LIPID METABOLISM

The alteration of lipid metabolism incurred as a
result of combined pill usage has received much
attention due to its close relation to coronary heart
disease. One of the primary risk factors associated
with coronary heart disease iIs an abnormal blood lipid

profile. This refers to the lipoprotein constjtuents
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of the blood which are divided into four classes. Two
classes of primary concern when discussing coronary
heart disease are, low-density lipoproteins (LDL)> and
high-density lipoproteins (HDL). LDL’s have been
positively correlated with coronary heart disease,
whereas HDL’s have been negatively associated with the
disease.

Elevated plasma triglyceride and cholesterol
concentrations have been reported among combined pill
users (44,45,46,47). The elevated triglycerides,
reflected by an increased concentration of
very-low-density lipoproteins, are generally related to
estrogen dose (46). The elevation in total serum

cholestefol is manifested by an |increase in the

LDL-cholesterol level (48). Leuven et al (49>,
reported small to moderate increases in serum
cholesterol, serum trglyceride, and apolipoprotein

levels, and large decreases in liver llpase activities.
There are numerous alterations in the lipid metabolism
which bring about these general effects and these vary
according to the dosage and potency of the hormones
(44,46,47,48,50,51).

Estrogen has been linked to an increased
concentration of HDL-cholesterol among its users, both
alone (46,51,52,53), and as a component of the combined

pills (46,47,49,51). Progestin use (46,48,51,52,53,54)
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and progestin-dominant combined pills (46,48,51), on
the other hand, have been associated with a lower
concentration of HDL-cholesterol. The use of estrogen
has also been found to decrease the concentration of
LDL-cholesterol (46,48,51), while progestin (46,48,51),
and progestin-dominant combined pills (47,48), increase
the concentration of LDL-cholesterol. Thus, the total
effect of combined pill use on HDL‘’s and LDL’s is
dependent on the relative amounts and potencies of the
hormones used due to their synergistic effects
(46,48,51). A study by Merians et al (47), reported
findings consistent with the stated changes occurring
in the LDL’s and HDL’s. This study reported that users
of a progestin-dominant combined pill had the highest
mean LDL/HDL ratio (a high mean LDL concentration), and
the lowest mean HDL concentration. Those using a
balanced combined pill had the lowest LDL/HDL ratio and
the highest mean HDL concentration. It was also found
that the progestin dominant combined pill users had
lower triglyceride levels than those using the balanced
combined pill (47). These findings are consistent with
earljier reports that estrogen increases triglyceride
production and progestin increases the rate of
triglyceride removal (55,56,57).

Merians et al (47>, introduced another factor,

body fat, and its relation to lipid metabolism. It was
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reported that after adjustment for body fat, the
association between the combined pill and plasma
triglycerides, as well as the LDL/HDL ratio, remained
significant (47). The association between progestin
and decreased HDL, as well as estrogen and increased
HDL on the contrary, became non-significant when
adjusted for body fat (47>. Thus, this could mean that
HDL levels are related to body fat.

Another factor which Merian included in this study
was exercise. Exercise is known to decrease
triglyceride levels and increase HDL concentrations.
Exercise also decreases body fat. After adjustment for
body fat, Merians et al found no significant
association between exercise and lowered plasma
triglycerides (47>. Thus, the lower body fat may have
more of an effect on triglyceride levels than the
exercise. It has been postulated by Williams et al
(58), that the exercise-induced weight loss mediates
changes in HDL‘’s through processes associated with
decreasing body fat. Thus, exercise, together with
reduced body fat, was associated with favorable plasma
lipid and lipoprotein concentrations, and partially
compensated for the lipid changes associated with oral
contraceptive use (47).

The estrogenic and anti-estrogenic properties of

progestins may also play a role in lipid metabolism.
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The anti-estrogenic progestins counteract the elevated
triglyceride levels linked to estrogen (48).
Norethynodrel, a progestin with no anti-estrogenic
effect and moderate estrogenic effect, has been
reported to cause elevated HDL-cholesterol
concentrations whereas norethindrone acetate and
norgestrel, progestins with strong anti-estrogenic
effects, have been reported to decrease HDL-cholesterol
concentrations (51).

Again, the new low dose combination pills have
minimized the adverse effects on lipid metabolism.
Briggs and Briggs (59), reported that there was little
change to the HDL-cholesterol concentration associated
with a dose of 30 mcg ethinyl estradiol and .5 mg
norethindrone.

YI1. ORAL CONTRACEPTIVES AND APPETITE. WEIGHT GAIN.

AND BODY FAT

Appetite

Combined pills are classified as oretic drugs, or
appetite-inducing drugs by some sources (60). Various
sources have stated that the hormones contained in
combined pills have a direct effect on the appetite
center of the brain (61,62). The hormones exert an
influence at the hypothalamic level in the release of
FSH and LH. Since the appetite center is also located

in the hypothalamus, it is believed that this area of
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the hypothalamus may also be affected. This increased
appetite has been implicated as one of the factors
reponsible for weight gain observed in combined pill
users. The synthetic progestin is the hormone
implicated as the precipitator of the increased
appetite due to the anabolic (androgenic) properties of
the hormone.

Merians et al (47), reported no significant
difference in combined pill users versus non-users in
relation to total kilocalories, saturated fat intake,
cholesterol intake, PUFA/SFA ratio or percent of
kilocalories from protein, carbohydrate and alcohol.
There was a significant difference between users and
non-users in their percent of kilocalories consumed
from fat. The pill users consumed a lower percent of
kilocalories from fat than the non-users.

| A case of binge eating associated with combined
pill use has been reported (63). In this case, the
binge eating was linked with the consumption of sweets
and starches. This is consistent with the findings of
Dippel and Elias (64). They found that women using low
progestinic potency combined pills preferred very sweet
solutions compared to those who used high progestinic

potency combined pills.
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Weight Gain

Weight gain is a common complaint among combined
Pill users (21). Due to the increased appetite induced
by progestin, this is one of the major implications of
weight gain. It was reported in a study by Bradley
(65>, that combined pill use is a condition associated
with weight gain in adulthood. 1In this study, 8.5% of
the subjects reported weight gain associated with
combined pill use. The mean weight gain was 9.6 kg and
accounted for 3.2% of the total weight gained. Bakker
and Dightman (66), reported that combined pill users in
this study experienced an increase abdominal girth but
no significant trend towards weight gain.

The weight gain seen in combined pill users has
been classified as cyclic and non-cyclic. The cyclic
weight gain is characterized by fluid retention,
bloating, and edema which are believed to be a result
of excess estrogen (1,14,23). Tyrer (23), claims that
estrogen induced weight gain is associated with an
increase in subcutaneous fat in the breasts and hips
with no increase in appetite. These characteristics
have not been reported elsewhere.

Non-cyclic weight gain is believed to be a result
of progestin excess (1,14,23,47). This is the result
of the anabolic (androgenic) property of the hormone

which increases appetite. Tyrer (23), also attributes
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the welght galin, as a result of progestin excess, to
the altered carbohydrate metabolism. Progestin can
also cause weight gain as a result of fluid retention.
Weight gain in medroxyprogesterone acetate (an
injJectible progestin contraceptive) has been attributed
to fat deposition rather than anabolic or fluid
retaining properties (67). In the study by Amatayakul
et al S50% of the users’ weight remained constant, 25%
experienced weight 1loss, and 25% experienced weight
gain. O0Of those who experienced weight gain, there were
significant changes in the tricep, sub-scapular, and
anterior abdominal wall skinfolds. Positive
correlations between welight, mid-upper arm
circumference, and skinfolds were reported. The weight
gain and fat deposition observed in this study was
again attributed to the anabolic (androgenic) property
of progestin which affects the appetite center of the
hypothalamus.
Body Fat

Prior to discussing the possible alterations in
body fat composition caused by combined pill use, it is
pertinant to review the literature 1in relation to
normal fat patterning. Females have greater
subcutaneous fat thickness than males (68,69). Garn
(68) reported that the total fat of males and females

was not notably different. Thus the sex difference is
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in the proportion of outer and inner fat. Women carry
more fat externally and less internally (68).
Sjostrom et al (69>, claims that the greater amount of
subcutaneous fat in the female is due to an increased
number of adipocytes in several subcutaneous regions.
The gluteal region, however, differed because of larger
fat cells rather than number (69)>. The difference in
fat patterning between the sexes is believed to be
hormonally controlled.

The average female has a fat distribution which is
gynoid or peripheral (68). Gynoid obesity is
characterized by excess adipose in the lower body,
including the hlp‘ area, and has poor muscle-blood
development (70,71). Complications associated with
this type of obesity are those dealing only with the
excess adiposity, such as locomotor difficulty,
abdominal pressure, slowing of circulation, and limited
respiratory movement. This type of obesity generally
begins in the younger years since it s hyperplastic.
This type of fat patterning was also reported by Young
et al(72>. She found the thickest fat pads on young
women were on the lower trunk, especially on the
abdomen midline half-way between the umbilicus and
publs. This study also reported the upper legs and

upper arms as other major areas of fat deposition.

3



Android obesity lIs characterized by excess adipose
in the upper body, centralized, and has pronounced
muscle-blood development (70,71, Complications
associated with this type of obesity are diabetes,
gout, urinary calculous disease, and atherosclerosis.
Ashwel]l et al (73), contends that android subjects tend
to be heavier than gynoid subjects. This type of
obesity generally begins in the older years because it
is hypertrophic.

It is evident from the preceding discussion and
the literature that although excess fat is associated
with some serious diseases, it is necessary to consider
the anatomic location and clinical characteristics
(71,74>. This is evidenced by the findings of Hartz
(74>. Although relative weight, waist girth, and hip
girth were significantly correlated with diabetes,
gal lbladder disease, arthritis, hirsutism, and
menstrual abnormalities, waist girth had a stronger
assocjiation with disease. Hip girth actually had a
negative association with disease.

Age and obesity are two important determinants of
body fat distribution (70,71,73). At the younger ages
adipose tissue s deposited preferentially in the hip
area (gynoid) whereas in the older ages the adipose
tissue is deposited in the stomach area (android). The

obese deposit more of their adipose tissue In the
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stomach area. The findings of Lanska et al (70),
support this conclusion. 1In this study it was reported
that relative weight, age, and a waist girth to hip
girth ratio (WHR), were positively correlated. This
reveals that weight put on during adulthood is
androidal Cabdominal). A waist diameter to thigh
diameter ratio developed by Ashwell et al (73), also
results in a positive correlation between actual
weight, relative weight, and age. This ratio referred
to as the fat distribution (FD) score was also
positively correlated with the size of fat cells in the
arm and waist. The score was developed to distinguish
android and gynoid obesity in women. After weight
loss, the FD score was found to remain constant. This
implies that the fat distribution pattern is constant
with weight loss and is probably genetically
determined. Ashwell et al (75) also developed a fat
distribution (circumference) score (CFD), to classijify
female fat distribution. This score utilized a ratio
of waist circumference to thigh circumference and
correlated positively with the FD score.

Hormonal Influence on Body Fat

Because estrogens have been reported to be taken
up by adipose tissue (76,77,78), it Is suggested that
they may influence adipose growth and distribution.

Roncari and Van (79), found that 17 beta-estradiol
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increased the number of adipocyte precursors |In
culture. The size of the cell was not altered and 17
alpha-estradiol had no effect on the celils. Although
this has not been proven in vivo, it is possible that
this hormone can influence adipose growth. Edwards
(80>, reported that a previous pregnancy did not alter
the pattern of fat distribution but postmenopausal
women had an increased proportion of fat on their
anterior trunk <(android)> as assessed by skinfolds.
This second finding also suggests that estrogens play a
role in adipose growth and distribution. The previous
findings are in contrast with those of Lanska et al
(70>, who found no <change In body fat among
postmenopausal women.

Combined pill use was significantly associated
with body fat in the study by Merians et al (47). It
was reported that progestin dominant pill users had the
greatest amount of body fat and the hormone balanced
pill users had less body fat the the non-users. It was
proposed that the anabolic (androgenic) properties of
progestin stimulated appetite accounting for the
increased body fat. The relation between progestin and
appetite has been discussed previously. The main
effect of progestin on body fat appears to be its

appetite inducing effect. This results in excessjve
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caloric intake and results in an increase in adipose
tissue growth.

Two studies investigating the relationship between
combined pill use and weight and body composition have
reported that there is no significant relationship
(81,82). Both studies utilized a control group which
had not been done previously. Goldzieher et al (82),
studied 400 women and found that the percent of
subjects who gained five pounds or more over the four
month period was essentially the same whether they were
using the combined pill or were on a placebo. Four
different combined pill formulas were studied in this
research. Kudzma et al (81), studied four women with
one control cycle and one cycle using a combined pill.
Only one combined pill was studied and no weight gain
or change in body fat was reported. Thus, none of the
studies have investigated the relationship between the
biologic activity or potency of the varying combined

pills and weight gain or body fat distribution.
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MATERIALS AND METHODS

Subiects

The sublects were a sub-population of 90 white
female college students selected from two undergraduate
introductory courses (nutrition, health) at Kansas
State University, Manhattan. All subjects were 18-26
Yyears of age without any reported physical disorder
known to affect appetite or body weight.

Of the women, 30 were identified as oral
contraceptive (OCA) users. The OCA users had been
using the same brand of oral contraceptive for at least
three months prior to the study and had not ever used a
different brand. Each OCA user was matched at the
beginning of the study to two non-users, based on
weight (within 4.55 kg) and height (5.08 cm). In
preliminary studies it was found that OCA users weighed
less than the non-users. Consequently, we matched the
users and non-users to properly examine weight gain and
weight control behaviors. The non-users had never
taken oral contraceptives.

The students were told that the purpose of the
study was to identify factors influencing body fat and
welght control behavior, but were not told that the
effect of oral contraceptives was the primary research

interest. This study was conducted in accordance with
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the policies established by the Subcommittee on
Research Involving Human Subjects, Kansas State
Unjversity, Manhattan. Prior to the study, the
participants signed a consent form in which the
procedures, risks, and benefits were explained. The
study was conducted between February 3 and March 4,
1986. Copies of the application and approval letters
are in Appendix E and F respectively.
Anthropometric measurements

Each student attended a private jindividual
measurement session where an examiner measured height
(without shoes> to the nearest cm and weight (in
underwear or very light clothing) to the nearest 0.1 kg
by procedures outlined in the 1971-74 Health and
Nutrition Examination Survey (NHANES 1> (83). A
Detecto sliding-weight balance (Detecto Scales, Inc.,
Brooklyn, NY) was used to measure body weights.

Seven skinfold measurements were taken on the
subjects’ right side to assess fat distribution as well
as percent body fat. The skinfold measurements
included triceps, subscapular, axilla, chest,
suprailium, abdomen, and thigh, as described by Pollock
et al (84). A trained examiner took three measurements
at each site using a Lange skinfold caliper (Cambridge
Scientific Industries, Cambridge, MD). The

measurements were used to determine body density as
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described by Jackson (85) where Density = 1.0970 -

0.0004697¢X1) + 0.00000056(X;>2 - 0.00012828(Xg>. X,
is the sum of the seven skinfolds, and X4 iIs the age in
years. The percent body fat was determined using the
Siri equation (86) where percent body fat =
((4.95/Density) - 4.5 X 100. Obesity was classified
as having greater than 30% body fat.

Circumference measurements were also taken to
determine body shape and fat distribution. Subjects
were measured in the upright position in front of a
full-length mirror. All circumference measurements
were taken in the horizontal piane using a thin (é6mm>
flexible steel metric tape held close to the body but
not tight enough to indent the skin. Three chest
measurements were taken: chest-high (under arms and
above the bust), chest-middle (largest part of bust),
and chest-low (directly under bust). The mid-arm
circumference was taken on the right arm halfway
between the shoulder and elbow with the arm relaxed.
The hip measurement was taken at the largest
circumference around the buttocks. The right thigh was
measured Jjust below the gluteal fold. These methods
‘for measurement are suggested in Pollock et al (84).
The waist measurement was taken at the minimum
circumference between the rib cage and illac crest as

described by Ashwell et al (75).
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The waist girth to hip ratio (WHR) was calculated
as suggested by Lanska (70> where WHR = waist
circumference/hip circumference. The fat distribution
(circumference) score (CFD score) as described by

Ashwell et al (75) was calculated as: CFD score =

29logyg¢waist circumference) - 36logygCthigh
circumference) + 10.5. Body mass index was calculated
as: BMI = weight / <helght)2 where weight is reported
as kilograms and height is in meters (87).

Arm muscle diameter was calculated as (¢c/7) - S,
where ¢ i8 the upper arm circumference (mm), is
3.1429, and S is the triceps skinfold thickness (mm)
(83).

Questionpaire

The women received a two-part questionnaire. In
the first part, oral contraceptive users could be
ldentified and matched to the non-users. Additionally,
the OCA users were asked how long they had taken oral
contraceptives so that a time frame could be applied in
the second part of the questionnaire. The time frame
was expressed in months and was written lindividually
onto each questionnaire. The second part of the
questionnaire included questions on weight control
behavior and history, health habits, and physical
symptoms which are frequently side effects of oral

contraceptives. Because the time frame for OCA users
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was similar to that for their paired non-users, their
responses could be matched for similar time jntervals.
This part of the gquestionnaire also included an
assessment tool to ldentify restraint eaters introduced
by Herman and Polivy (88).

An initial version of the questionnaire had been
pilot-tested during the previous semester on a group of
S0 women having similar backgrounds to the study
population.

A food frequency checklist was also administered
with the initial questionnaire. Subjects were asked to
check how frequently they consumed 95 foods from nine
different categories. The categories were: 1) dairy
products, 2) meat, poultry, and fish, 3) breads and

cereals, 4) fruits and vegetables, 5> nuts and snhacks,

6> candies or sweet desserts, 7) non-alcoholic
beverages, 8) alcoholic beverages, and 9)>
miscel laneous. These 95 foods were found to be the

most commonly and frequently consumed foods according
to the NHANES 1 data (89). The serving size of each
food was estimated based on age and sex according to
previous data (90). Nutrient analyses were based on
data from USDA Agricultural Handbook 8.

The food frequency questionnaire aiso queried the
students on their amount of physical activity.

Students were asked to indicate the number of hours
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during an average 24-hour day spent in each of five
different activity levels. These values were used to
estimate the caloric expenditure of the subjects.

A copy of the initial questionnaire including the
food frequency checklist, physical measurement
recording form, and final questionnaire are in Appendix
G.

Data Analvsis

Data were then coded into a computer as three
separate files (demographic and physical data, weight
control data, food frequency checklist data) which were
then merged during analysis. Data for each file were
entered twice and then compared to ensure accuracy of
data entry. All statistical tests were conducted using
Statistical Analysis Systems (SAS) computerized
programs (91).

Statistical tests used to compare continuous and
ordinal categorical data of OCA users and non-users
were Analysis of Variance (ANOVA) procedures, reporting
F-tests and the square root of the mean square error at
a sijignificance level of p<.05. The ANOVA F-test
procedure was chosen because of the two-group paired
block design of the study. The ANOVA F-test procedure
analyzes pooled data, thus rather than reporting a
standard deviation of the individual treatments the

pooled standard deviation (square root of the mean
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square error) was reported. The square root of the
mean square error is the estimate of standard deviation
of experimental error (92). Additionally, hormonal
potencies (estrogen, progestational) as calculated by
Dickey (93) were correlated with other variables using
Spearman correlations (91), Correlations between
hormonal potencies and other variables were performed
only on women using combined OCAs; they could not be
calculated for women on sequential OCAs because the
amount of hormones in those preparations varies with
the menstrual cycle. A copy of the program used in the

ANOVA and Spearman correlation tests is in Appendix H.
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RESULTS

A description of the oral contraceptive agents
(OCAs) used by the college women is shown in Table 2.
Combined OCAs were used by 22 of the women and the
sequential brands were used by 8 women. Over 75% of
the women used one of five brands which were
Ortho-Novum 1435 (Ortho), Norinyl 1+35 (Syntex),
Nordette (Wyeth), Modicon (Ortho), and Ortho-Novum
7-7-7 (Ortho).

Descriptive characteristics of the 30 OCA users
and 60 matched non-users were determined from the
questionnaire responses. The average ages of the OCA
users and non-users were 20.8 and 20.3 Vyears
respectively. Women in both groups began menstruating
at an average age of 13.0 years of age and 3.3% of both
groups were smokers. The OCA users had used oral
contraceptives for an average 17.7 months (range 3-36
months). The subjects were also asked if they had
sexually active within the previous 3 months. Most of
the OCA users, 93.3%, reported that they had been
sexually active compared to only 21.7% of the non-users
(data not shown).

Physical characteristics of the 30 OCA users and
60 non-users are shown in Table 3. Data are reported

as the mean + the square root of the mean squared error
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]
Table 2, Combination and sequential oral contraceptive agents (OCAs) used by subjects

nase (mamufacturer) no. of subjects  estrogen (wcg/tablet) progestin (mg/tablet) estrogen potency  progestational potency

%\. 1435 (Ortho) 4 ethinyl estradiol (35) norethindrone (1) K’} .38
Norinyl 1435 (Syntex) 4 ethinyl estradiol (35) norethindrone (1) 38 .38
Nordette (Wyeth) ) ethinyl estradiol (30) levonorgestrel (0.15) a5 .30
Modicon (Drtho) 3 ethinyl estradiol (35) norethindrone (0.5) 42 .19
Lo/Ovral (Wyeth) 3 ethinyl estradiol (30) norgestrel (0.3) 25 .30
Loestrin 1/20 (Parke-Davis) | ethinyl estradiol (20) norethindrone acetate (1) 13 )
Norinyl 1450 (Syntex) | mestranol (50) norethindrone (1) . K4 .38
Loestrin 1.5/30 (Parke-Davis) | ethinyl estradiol (30) norethindrone acetate (1.5) 14 .65
Demulen 1/35 (Searle) | ethinyl estradiol (35) ethynodiol diacetate (1) 19 .33
wential OCfs

!glﬂ'ﬁ#vu 7-7-7 (Ortho) S ethinyl estradiol (35) norethindrone (0.5-1.0) variable variable
Ortho—dovus 10/11 (Ortho) 2 ethinyl estradiol (35) norethindrone (0,5-1.0) variable variable
TriNorinyl (Syntex) i ethinyl estradiol (35) norethindrone (0.5-1.0) variable variable

L l(’:roty—n# day regimen includes 7 placebo tablets. Information taken from (91) except for Ortho—Novum 7-7-7 and Tri-Norinyl which were taken from



Table 3. Physical characteristics of oral contraceptive (OCA) users and
non-users

comparison of OCA correlation with hormonal
—_users and nop-userst = potencies ip oral coptraceptives+
non-users OCA users estrogen progestational

peasuresent (no.=60) (n0,*X) (no.v22)  (po,=22)

height 165.0 43.6 163.5 13.6 0.% -0.01
(without shoes) (ca)

vejght 59.9 42.3 59.6 42.3 0.508 -0.03
(in Tight clothing) (kg)

skinfold (m)
tricep 18.2 43.6 18.3 43.6 0.5 0.12
chest 13.7 #4.1 13.7 34,1 -0.07 0.17
axilla 10.3 #3.3 12.0 #3.% 0.04 0.01
subscapular 13.0 #4.5 14.8 #4.5 0.07 -0.08
abdomen 21.0 45.1 18.9 5.1 0.02 0.13
suprailim 11.1 43.8 11.6 3.8 0.02 -0.01
thigh 5.6 #4.3 2.8 #44.3 0.17 0.3

circumference (cw)
a 26.8 1.8 27.0 41.8 0.45¢ -0.09
high chest 84.2 $2.5 83.6 12.5 0.28 0.2
bust 88.2 #3.2 88.1 3.2 0.2 0.15
jow chest .5 42.5 7.6 42.5 0.% 0.18
wist 68.8 2.9 69.6 $2.9 0.10 0.15
hip 98.3 #3.5 97.8 13.5 0.41 0.18
thigh §7.3 2.4 57.2 42.4 0.478 0.02

calculated measurements
body mass index (MMI)  22.0 $1.2 2.34.2 0.524 -0.13
vaist-hip ratio (VHR) 0.7 £0.1 0.7 #0.1 -0.24 -0.17
circumference fat 0.5 10.6 0.7 10.6 -0.45% 0.03

distribution score (CFD)

arm muscle diameter (m) 67.2 $4.5 67.4 $+4.5 0.40 -0.12
body fat (%) 21.9 +3.4 2.3 434 0.06 0.17
percent of subjects obese 6.7 10.0 -0.14 -0.13

#Each value is mean +/MSE.

+Spearman’s correlation coefficients for women on combined OCAs.
#Significantly different from controls, p<.05 (F-test).
#Significant correlation, p<.05 (Spearman’s test).
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(MSE)> computed from the F-test. There were no
significant differences when comparing height and
weight between the two groups. However, among the OCA
users estrogen potency was positively correlated with
measured weight. In other words, the greater the
estrogen potency the more the OCA users weighed. The
axilla skinfold measurements of oral contraceptive
users were significantly greater than those of the
non-users, but there were no differences when
comparing tricep, subscapular, abdomen, suprailium, and
thigh skinfolds. There were also no differences when
comparing arm, high chest, bust, low chest, waist, hip
and thigh circumference measurements. There were no
significant correlations between the skinfolds and
hormonal potencies, but estrogen potency was positively
correlated with arm and thigh circumferences.

Six physical indices were computed from the
physical measurements and also are shown in Table 3.
There were no significant differences between OCA users
and non-users when comparing body mass index, waist-hip
ratio, circumference fat distribution score, arm muscle
diameter, percent body fat, and percent of obese
subjects. Estrogen potency was positively correlated
with circumference fat distribution score, which means
that women using the higher estrogen pills were more

likely to have peripheral fat distribution.
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The physical measurements described above were
taken at the time of the study, but we were also
interested in the women’s self-reported changes over
the period of OCA use. Subjects were asked to report
perceived changes in their circumference measurements,
desire for foods, and weight loss behaviors during oral
contraceptive use and a matched period of time for the
non-users. Responses were based on a 5-point scale
where 1=definitely less and S=definitely more for the
period of time specified Iin their questionnaires.
These are shown in Table 4. No significant differences
were found between OCA users and ' non-users when
comparing their reported changes in circumference
measurements, desire for foods, and weight loss
behaviors. However, a positive correlation between
estrogen potency and self-reported change in bust
circumference approached statistical sjignificance
(p<.10). Estrogen potency was negatively correlated
with the desire for dairy products.

The weight control history and practices of the 30
OCA users and non-users is shown in Table 5. Women
were asked to report what they weighed before the
period of OCA use or a matched period of time for
non-users. Differences between these values and
measured weight were used to estimate weight gain.

There were no differences in weight gain when comparing
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Table 4. Self-reported changes during oral contraceptive (OCA) use or a
matched perlod of time for non-users

comparison of OCA cocrelation vith hormonal

_—_users and non-yserst = potencies in oral costraceptivest
non-users OCA users estrogen progestational

change reported (no,=60) (00.=3) (no.=22)  (po,=22)
circumference measuresents
am 3.0 #0.6 3.140.6 0.26 0.06
bust 3.2 4.7 3.240.7 0.3 -0.22
waijst 3.340.9 3.340.9 0.3% -0.12
hip 3.4 31.0 3.441.0 0.21 -0.02
thigh 33410 3.441.0 0.06 0.12
desire for foods
dairy products 3.310.9 3.5 40.9 0.43% 0.20
meat, poultry, fish 3.0 #0.7 2.9 0.7 -0.11 -0.12
breads and cereals 3.410.8 3.340.8 -0.05 0.10
vegetables 3.440.8 3.340.8 -0.1t 0.20
fuits 3.4 #0.7 3.5 #0.7 -0.34 0.01
snacks (chips and nuts) 2.9 10.9 2.9 0.9 0.3 -0.42
candy or sveet desserts 2.9 #1.0 2.9 #1.0 -0.04 -0.22
alcoholic beverages 3.1 40.9 2.9 0.9 0.2 0.04
overal| appetite 3.140.8 3.510.8 0.27 -0.03
weight loss behaviors
time spent trying to 3.3 #0.9 3.510.9 0.21 -0.12
lose weight
time on weight loss 3.240.8 3.340.8 0.2 -0.14
diets
time spent exercising 3.1 #1.3 3.541.3 0.2 0.01

#Each value is mean +¥ MSE. Values are the degree of change reported
using a S-point scale where i{=definitely less and 5=definitely more.
tSpearman’s correlation coefficients for women on combined OCAs.
+Significant correlation, p<.05 (Spearman’s test).
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Table 5. Welght control history and practices of oral contraceptive (OCA)
users and non-users

comparison of OCA correlation with hormonal
—_users and pon-ysersé = potencies in oral contraceptivesf

non-ysers OCA users estrogen progestational
Reasurement (no.=60)  (po.=X) (00,*22) (po,=22)
measured veight (kg) 59.9 2.3 §9.6 $2.3 0.508 -0.03
reported weight before 58.9 44.2 $8.1 44.2 0.11 0.23
OCA use (kg) §
veight ditference (kg) 1.0 44.3 1.5 44.3 0.51% -0.42
preferred weight (kg) 85.2 #2.6 53.8 $2.6 % 0.47 -0.0!
on weight loss program at 3.0 3.3 -0.04 -0.09
time of study (X of subjects)
tried to lose weight during 73.3 7%.7 0.06 0.02
OCA use (% of subjects) §
ight | hod tried?
moderate caloric restriction 93.2 87.0 0.08 0.11
exercise 93.2 87.0 -0.06 -0.04
diet pills 0.0 0.0 0.0 0.0
(prescribed by physician)
diet pills 4.5 A.7% 0.14 0.13
(over-the-counter)
fasting or starvation 2.4 17.4 -0.03 -0.03
skipping meals 56.8 60.9 0.11 -0.14
Weight Vatchers 4.5 4.3 0.14 0.13
Rutri/Systeas 0.0 0.0 0.0 0.0
The Diet Center 0.0 0.0 0.0 0.0
vegetarianism 4.5 0.0 0.0 0.0
Herbal | fe 6.8 4.3 -0.38 0.3
liquid diet 6.8 4.3 0.4 0.4
Ayds 0.0 4.3 0.0 0.0
low carbohydrate diet 2.3 4.3 0.0 0.0
figure salons 2.3 6.0 0.0 0.0
self-induced vomiting 2.3 4.3 0.14 0.13
laxatives 2.3 4.3 -0.16 -0.16

#Each value is mean +YMSE.

tSpearman’s correlation coefficients for women on combined OCAs.
#Significantly different from controls, p<.0S (F-test).

#Significant correlation, p<.05 (Spearman’s test).

§Non-users matched for a similar period of time.

YEach value is the % of subjects who had tried the weight 1oss method
within the time frame specified.
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'OCA users and non-users. However when observing women
on the combined OCAs, there was a positive correlation
between estrogen potency and wejght gain. Estrogen
potency was also positively correlated with weight
gain. When the women were asked what they preferred to
weigh, the OCA users wanted to weigh less than the
non-users, but among women using the combined O0OCAs,
higher estrogen potency was correlated with higher
preferred weight.

Weight loss practices were also studied. There
were no significant differences between OCA users and
non-users when comparing the number of women who were
on a weight loss program at the time of the study or
had tried to lose weight during OCA use or a matched
period of time. The women were also asked to check if
they had tried any of 17 different weight loss methods
during that time, even if they had tried it only once.
There were no significant differences between the two
groups except that more of the OCA users had tried
over-the-counter diet pills than the non-users (21.7%
ve. 4.5%). Clearly, the most popular weight loss
methods for both groups were moderate caloric
restriction, exercise, skipping meals, and fasting or
starvation.

The food frequency checklist included in the

questionnalre grouped the 95 foods 1into nine
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categories. The reported frequency of consumption was
calculated on a daily basis and totaled for each
category to examine food consumption patterns. The
food group consumption was expressed as centigrams per
day for the 30 OCA users and 60 non-users and is shown
in Table 6. There were no significant differences in
the food group consumption between the two groups.
However, estrogen potency was negatively correlated
with the consumption of fruit.

Daily nutrient intake was calculated from the food
frequency checkl st after converting consumption
frequency (e.g. times per day, week, month, or year) to
a daily basis. The energy, protein, fat, and
carbohydrate intake of ¢the 30 OCA users and 60
non-users s shown in Table 7. There were no
significant differences or correlations between the two
groups when comparing energy, protejn, fat, and
carbohydrate intake.

The vitamin and mineral intake of the 30 OCA users
and 60 non-users is shown in Table 8. There were no
significant differences between the two groups in
vitamin and mineral intake or the percent of their
Recommended Dietary Allowances (RDA) for these vitamins
and minerals. Progestational potency was positively

correlated with vitamin A intake and the percent of the
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Table §. Foods consumed by oral contraceptive (OCA) users and non-users

comparison of OCA cocrelation with hormonal
users and pon-users# potencies in oral contraceptives +
non-users OCA users estrogen progestational

food group ¥ (no.=60) __ (po.=30) (po,*22)  (po,s22)
dairy 5.3 #4.3 5.6 #4.3 -0.17 0.3
peat 1.6 1.4 1.741.4 0.05 0.04
starch 2.1 #1.2 2.341.2 0.11 0.4
vegetable 1845 1.34.5 0.2 0.28
fruit 1.5 #.1 1.6 +1.1 -0.568 0.32
alscellaneous 1.6 +1.4 1.841.4 0.12 =0.15
snacks 0.9 40.7 0.7 +0.7 -0.26 0.15
drink 7.6 4.8 8.0 +4.8 0.09 0.11
alcohol 1.4 #44.3 2.5 #4.3 0.2 0.05

#Each value is mean 1v'ﬁSE expressed in centigrams per day.

tSpearman’s correlation coefficients for women on combined OCAs.

¥Food groups are summation of individual food values for each food group
in the questionnaire food frequency checklist, Appendix G.

fiSignificant correlation, p<.05 (Spearman’s test).
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Table 7. Dailly energy, protein, fat, carbohydrate and electrolyte intake
of oral contraceptive (OCA) users and non-users

comparison of OCA correlation with hormonal

—users and pon-yserst  potencies in oral costraceptivest
non-users OCA users estrogen progestational

putrient (no.=60) (Ro.=0) (no.=22) (po,=22)
energy (kcal) 2200.7 +1128.8  2339.0 +1128.9 -0.17 0.31
energy § of RDA 86.2 $36.2 8.2 $3%.2 -0.13 0.27
protein (@) 91.9 451.3 94.3 151.3 -0.14 0.3
protein (% of RDA) 27.8 #115.7 212.7 4115.7 -0.13 0.3
protein (X of kcal) 15.9 42.4 16.6 2.4 0.34 -0.13
fat (g) 93.7 #51.1 9%.2 51.1 -0.12 0.15
fat (% of kcal) 3%.5 5.1 3.4 45.1 0.27 -0.46
saturated fat (g) 34.3 $19.5 3%.0 #19.5 -0.15 0.26
oleic acid (g) 32.8 +13.8 31.8 +13.8 -0.11 0.14
linoleic acid (g) 15.0 +7.8 14.4 17.8 -0.10 0.02
cholesterol (mg) 363.2 1266.5 353.6 $266.5 0.11 0.14
carbohydrate (g) 260.5 4120.4 8.3 +120.4 -0.26 0.3%
carbohydrate (X of kcal) 46.3 5.5 44.8 45.5 -0.27 0.40
sodium (mg) 3B31.5 #1341.4  3735.0 +1341 .4 0.01 0.19
potassium (mg) 3008.1 +1066.3  3280.9 $1066.3 -0.28 0.5

#Each value is mean +VMSE.
tSpearman’s correlation coefficients for women on combined OCAs.
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Table 8. Daily vitamin and mineral intake of oral contraceptive (OCA)
users and non-users

comparison of OCA correlation with hormonal
_—_users and pon-users¥  potencies in oral contraceptives +
non-users OCA users estrogen progestational
Redaureent (0o, =60) £po,xX) (n0.222)  (po.*22)

autrient intake

vitamin A (JU) 9059.6 48172.3 8483.1 18172.3 -0.25 0.37
vitain C (mg) 159.9 489.4 136.7 489.4 -0.38 0.47%
thiamin (mg) 1.6 0.8 1.6 10.8 -0.11 0.29
ribotlavin (mg) 2.5 4.5 2.6 #1.5 -0.19 0.4]
niacin (ag) 2.3 +13.1 4.2 #13.1 -0.03 0.28
calcium (mg) 1197.5 +683.8 1242.7 +683.8 -0.28 0.37
phosphorous (mg) 1708.6 +094.6 1776.6 $894.6 -0.17 0.3
iron (mg) 15.4 8.4 16.1 48.4 -0.06 0.29
% RDA met
vitamin A 226.4 +204.3  212.0 +204.3 -0.2% 0.3
vitamin C 266.5 +148.9  227.8 +148.9 -0.3%8 0.47%
thiamin 147.1 £73.6 148.5 +73.6 -0.11 0.34
riboflavin 191.0 +116.6  202.4 +116.6 -0.22 0.43%
niacin 159.9 493.8 174.8 $93.8 -0.03 0.3
calcium 143.6 483.8 148.3 183.8 <0.23 0.42%
phosphorous 25.5 +108.1  209.4 +108.1 -0.09 0.44%
iron 85.3 146.8 89.1 446.8 -0.06 0.%

#Each value is mean +YMSE,
tSpearman’s correlation coefficients for women on combined OCAs.
*#Significant correlation, p<.05 (Spearman’s test).



RDA met for vitamin C, riboflavin, calcium, and

phosphorous.
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DISCUSSION

Although several studies have implicated OCAs as
an etjological factor in weight gain (33,67), the
weight gain during OCA use was usually not matched for
a similar period in time to that of non-users.
Consequently, it |s possible that the women may have
gained weight over time regardless of whether they used
the contraceptives. Also, several of the earlier
studies involved oral contraceptives which had
different formulations than the ones currently in use.

In our study the OCA users were carefully matched
to non-users for weight and height. This was done
because we found in two preliminary studies at this
institution on a similar population that OCA users
tended to weigh less than non-users (unpublished data).
Thus we believed that weight control practices might be
different. Also the women who participated in this
study were simply told that we were investigating
weight control and eating habits in college students.
They were not told that the effects of oral
contraceptives were the main focus of interest;
consequently the power of suggestion was reduced.
Weight gain was estimated as the difference between
their measured weight prior to OCA use or a matched

period of time for the non-users. We found that
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measured body weight, body mass index, and estimated
weight gain were similar in OCA users and non-users,
but those measurements were positively correlated with
estrogen potency in the combined oral contraceptijives.
Excess estrogen has been associated with cyclic
weight gain (¢1,5,7,8,21,30,31) characterized by fluid
retentjon, bloating, and edema. Tyrer (23) has
reported that the estrogen-induced weight gain is
associated with an increase in subcutaneous fat in the
breasts and hips, but to our knowledge this has not
been reported elsewhere. In our study we did not find
a correlation between OCA use and circumference or
skinfold measurements in those areas, nor did the women
report related changes. But we did observe a positive
correlation between estrogen potency and circumference
measurements of the upper arm and thigh; and estrogen
potency was negatively correlated with the
circumference fat distribution score (CFD), which means
that the higher the estrogen potency in the combined
OCA, the more the fat was peripherally located.
Distribution of fat has several clinical
implications. Lanska et al (70> and Vauge (71> found
that the android distribution of fat where fat is
centrally located is associated with a greater

incidence of diabetes, gout, urinary calculi, and
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atherosclerosis than the gynolid distribution where the
fat is more peripherally located.

A notable finding in this study was that even
though the OCA users and non-users weigh the same, the
OCA users wanted to weigh less than the non-users.
Although the reason for this difference is not clear, a
larger percent of the OCA users were sexually active,
and they may have been more concerned about their
physical appearance, but this reasoning is speculative.
The difference In desired weights may have some
importance in that concern over weight gain by OCA
users may be due in part to the fact that they want to
weigh less.

Even though the OCA users wanted to weigh less
than the non-users, they apparently did not try harder
to lose weight. A similar percentage of OCA users and
non-users were on reducing programs at the time of the
study; and a similar number had tried to lose weight
during OCA use or a matched perliod of time (non-users).
Specific weight loss practices tried were also similar
except that more of the OCA wusers had tried
over-the-counter diet pills, indicating perhaps a
greater willingness to take pills, The greater use of
over-the-counter dliet pllls by the OCA users merits
attention in that many preparations contain

phenylpropanolamine which is contraindicated for those
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with hypertension (94); and elevations in blood
pressure are commonly reported side effects of oral
contraceptives (1,2,5,7,20,21,24).

Weight gain observed with OCA use has been
attributed to an increased appetite as a result of the
androgenic (anabolic) properties of progestin
(1,14,23,47). Several sources consider oral
contraceptives oretic drugs (60,61,62,63). In our
study, the women taking OCAs did not report changes in
overall appetite or desire for specific food categories
that were different than those of the non-users.
Estrogen potency was correlated with a reduced desire
for dairy products for women using the combined OCAs,
but the reason for this finding is not clear.

In summary, although we found few overall
differences between OCA users and non-users when
comparing physical measurements and weight control
practices, estrogen potency of the contraceptive is an
important factor to consider when studying weight gain
in oral contraceptive users. Furthermore, the finding
that OCA users are more likely to use over-the-counter
diet pills merits attention because of the possible

consequences on hypertension.
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ETHINYL ESTRADIOL

MESTRANOL
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APPENDIX B
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NORETHINDRONE NORETHYNODREL

NORETHINDRONE ACETATE ETHYNODIOL DIACETATE

NORGESTREL {LEVONORGESTREL)
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APPENDIX C

ESTROGEN' EXCESS
Nausea/vomiting
Dizziness

Edema

Gas/constipation
Icritability

Bloating

Hepatic adenoma

Cyclic weight gain

> female fat deposition
Clear vaginal discharge
Uterine enlargement
Fibroid growth

Cervical extrophia
Cystic breast changes

> breast size

Visual changes
Chlioasma-hyperpigmnentation
Telangiectasia

Vascular headache
Hypermenorrhea
Dysmenorrhea

Chloasma

Uterine cramps
Hypertension
Headaches(taking pill)
Lactation suppression
Breast tenderness
Thrombophlebitis
Cerebrovascular accidents
Myocardial infarction

Increased appetite
Hypertension

Post~pill amennorrhea
Non-cycllic weight gain
Acne

Tiredness/fatigue
Depression

Decreased libido

Loss of hair

Cholestatic Jaundice

< length of menstrual flow
Breast tenderness
Headaches(not taking pill)
Vaginal infection
Increased breast size
Dilated leg veins

< carbohydrate tolerance
Pelvic congestion
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ESTROGEN DEFICIENCY

Irritability

Hot flashes/vasomotor
symptoms

Uterine prolapse

Early & midcycle spotting

< amount of menstrual
flow

No withdrawal bleeding

< libido

Diminished breast size

Dry vaginal mucosa

Headaches

Depression

Pelvic relaxation

Hirsutism

PROGESTIN DEFICIENCY

Late breakthrough
bleeding & spotting

Decreased breast size

Heavy menstrual flow &
clots

Delayed onset of menses

Dysmennorrhea

Weight loss

ANDROGEN EXCESS
Cholestatic Jjaundice
Pruritis

Increased appetite
Non-cyclic weight gain
Hirsutism

Acne

Oily skin

Increased liblido



APPENDIX D

Contraindications to combined pill use:

heart attack/stroke

blood clots in legs or lungs

angina pectoris

cancer of breast or sex organs or suspected cancer
of these areas

unusual vaginal bleeding which has not been
diaghosed

liver disease or severity impaired liver function

confirmed or suspected pregnancy

Relative Contraindications to combined pill use:
family history of breast cancer
breast nodules, fibrocystic breast disease,
abnormal mammogram
diabetes
high blood pressure
high cholesterol or triglyceride levels
cigarette smoking
migraine headaches
heart, kidney, or liver disease
epilepsy
fibroid tumors of uterus
gallbladder disease
suggestive anovulation and infertility problems
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APPENDIX E

 Department of Foods and Nutrition

Justin Hall
Manhattan, Kansas 68506
913-532-5508

January 20, 1986
TO: Robert D. Reeves, Ph.D., Human Subjects Committee
FROM: Kathy Grunewald, Ph.D., R.D. 6”

RE: Application for approval to use human subjects for project
entitled “Oral contraceptive use in young coliege women:
A study on weight gain and body composition"

Your approvsl is requested to conduct a research study involving
the effects of oral contraceptive agents (OCAs) on weight gain in
young college women. The project will serve as the M.S. thesis
research for Ruth Litchfield, who is my advisee. The study will
involve approximately 270 students: 170 from Basic Nutrition (FN
132) and Concepts of Personal Heslth (FCD 352); and has the
approval of both course instructors. Based on information from
previous classes, approximately 30% of the class women use OCAs
at a given time, making it a good population to study.

Attached is the following to help you evaluate the project:

1. Application for approval to use human subjects

2. Questionnaire (informed consent forms are orange)

3. Mini-proposal explaining the rationale and procedures
(written by Ruth Litchfield)

The questionnaire will query the student's health habits (green),
eating habits (yeliow food frequency chart), and weight contro!
practices (blue). Some of the questions on page 2 of the green
sheets are somewhat personal, i.e., OCA use, pregnancy, and
sexual activity, but students will be guaranteed confidentiality.
Subjects will not be toid that the main purpose of the study is
to study the effects of OCAs.

Subjects will recelve extra credit points applied toward the course
grade in both classes. They will also receive a complete computer
print-out of their diet analysis, and a measurement of their per cent
body fat. Ail subjects will be glven an opportunity to participate,
but only data from the women ages 18-26 will be used in the study.
Students choosing not to participate will not be penalized.

! hope this meets with your approval. If you have any questions
let me know.
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College of Home Economics

APPLICATION FOR APPROVAL TO USE HUMAM SUBJECTS

ACTIVITY OR PROJECT TITLE: Oral contraceptive use in young college
women: A study on weight gain and body composition

PROPOSED SPONSOIX (IF ANY): (none)

Kathy Grunewald, Ph.D., R.D. Foods and Nutrition 532-5508
WAFE (applicant must be DEPZRTHENT PHONE
facult” member)
RISK
A. Are there r.sks to human subjects? yes X __no

If yes, brinfly describe. (See definitiun of risk, page 2 of the
Handbook. )

B. Describe th: benefits of the research

a) to the subjects: Subjects will get a computer print-out of their
diet analysis, and a measure of their per cent body fat. Students
will also receive extra credit points applied toward their course
grade, but if they choose not to participate, it will not penalize
them in any way.

b) to the Jiscipline/profession: Many women in the U.S. are
overweight and in this study the effects of oral contraceptives
are explored as one contributing factor. Because we have a
rather homogeneous population with an estimated oral contraceptive
use of 308, it is a good population to study.

INFORMED CONSENT: General informed consent requirements are described on
pages 3 and 4 of the Handbook. The written informed consent document mus:
include the following: (1) a fair explanation of procedures to be follow-
ed, (2) description of discomforts and risks, (3) description of benefits,
(45 disclosure of appropriate alternatives available, (5) an offer to
answer inquiries, and (6) instructions that the subject is free to withdraw
consent and partfcipation at any time. Special informed consent policies
relative to questipnnaire/survey studies are described in the "Handbook
Supplement” dated July, 1977.

On what page(s) of the proposal are your informed consent procedure and/or
forms described? (If not a part of your proposal, the procedures and in-
formed consent document must accompany this application.)

The cofnsent are the orange sheets on the top of the questionnaire
orms

(OVER)
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6'

7.

EMERGENCIES
A. Are any possible emergencies anticipated? ves x Nho

If yes, describe briefly or give the page of the proposal where these
are described.

8. Describe procedures for dealing with eme-gencies, or give the page of
the propos:T on which these descriptions may be found.

PRIVACY: On what page of the proposal do yo: discuss procedures for keeping
research data frivate? s t This should Ynclude procedures for mairi-
taining aronymity of subjects. Supplemental information concerning privacy
of data may be discussed below. (See page 3 of the Handbook on- “Safeguar:ing
Information.")

STATEMENT OF ACREEMENT: The below named individual certifies that he/she
has read and is willing to conduct these activities in accordance with the
Handbook for Research, Develooment, Demonstrition, or Other Activities

Involving Humar Subjects. Further, the below named individual certifies

that any changes in procedures from those ou:lined above or in the attached
proposal will te cleared through Committee 8290, The Committee on Research
Involving Humar Subjects via the College of Home Economics Subcommittee.

.

Sfgned ¢ Date Jasnuary 20, 1986
pplicant

Send applications to:
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APPENDIX F

Department of Foods and Nutrition

Justin Hall
Manhattan, Kansas 68508
913-532-8508

January 22, 1986

TITLE: Oral Contraceptive Use In Young College Women: A Study
On Weight Gain and Body Composition

PRINCIPAL INVESTIGATOR: Katharine Grunewald, Ph.D.
Foods and Nutricion

Research activities involving no more than minimal risk and

in which the only involvement of human subjects is wichin se-
lected categories may be reviewed by the expedited review proce-
dure authorized in 45CFR46:110 #9. The proposal is recommended
for approval for a period of 12 months. 1f this proposal ex-
tends beyond 12 months from its date of approval, the proposal
must again be reviewed by the subcommittee. Request for an
exctension of approval is the responsibilicy of the principal
investigator. Any substantial revision in this study relative
to humsn subjects should be reviewed again by the college sub-
committee.

o) A e

i
ert D. Reeves, Ph.D.
Chairman
Subcommittee on Research Involving Human Subjects
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APPENDIX G

Egn m:d;t gage a"
ints tugert's copy
m:’?& DATES DUE

WEIGHT CONTROL AND EATING HABITS IN YOUNG COLLEGE STUDENTS

INSTRCTIONS:  For 20 extra credit pgiﬂ; you can participate in a large research study irwolving weight control ano eatar:
nadits in young college sivonts.  The project 15 comorised of 8 two-part questionrdire ard 2 physiCal seasuresent sessior.
You need to o 3l} of thes for the 20 extra credit points. The time scnecuie ard oescription of eacn section foilows:

. P 1 of the guestionnaire is the yellow and jreen saction attached to these orange cover sneets. It ircluoes vou-
.,m.% ru?'gmul nistory, amdications you are taing, and & FOCD FREQUENCY HRRT.  Tawe 1t nome ang f1li 1t out

a8 accerately as you tan.  From the food frequency chart we can give you & computeriled oiet analysis. It will prodaZiv
mnutes to complete.  Sipn the bottom of Botn of tnese orange pages.  Tear off page 2 am0 xeep 1t for

taxe
yourself. Turn in the rest (orange page b, yellow and greem sneets) wegresody, reo. 3 1n cless.

2. (1) m;v.!gt_ sion.  This is & 10-sinute session you s19n up for to be held Ouring the weex of Mon. Feo. 1¢
hrousn fri. Feb. 14. It wil) be nelo an iggm npll, re 10 wmich 18 2 short, old bulloirg just to the west or Justin

or oetween Justin Wall and the Farrell Lidrary. 1t wili nave s1gns on the outsice ocors saying “BSIC NUTRITION .

] -ill asasure for eacn of you Y“' peignt, weignt, seven sxanfolos (0aCk, aooomen, si0e Of waist, thnign, cnest, dacx of

ors, 00 lateral sice of chest), ano five circusference seasurswents (arw, Cnest, waist, N1p and thighl. From tnese
srasurements we Can tell you your percent booy fat, as well as your gistridution of booy fal. none of tnese seasureserts
$houl0 cavse you any ciscomfort and they will be performed in private by ayself and a graouate stugent, kuth Litonfielc.

Please wear clothing wnicn would enadle us to ootain accurate eraseresents. You need to wear LIGHT clothing sucn as Brm
SHOATS,  T-SMIRTS, (EOTARDS, Swimmiss SUITS, OR SANTY MOSE. You Can Come wearing trese unoer heavier clothes since 1t 1S
cold outsige. Inere 15 3 bathroom upstairs in Dicxens Mall of need 10 cnange. You can also taxe tnea off in tne lat
where we uill be 0OIng the seasurements. Also, 1f 1t soesn't satter to you, | can tase thes In your unoervedr iwomen
only please). but we cannot taxe thes 1f you are 1n jeans, smeatpants, sseadtshirts, siirts, etc.

3 Part 11 of the guestionnaire you will receive at the mrunl assessaent session (blue sheets).  Thas section will ask
you gquestions on your weight control habits. You will each be given 3 particular time frame on wnich to answer your
questions — and this 1s unique to each of you. Tnat 18, you will De 3sked to report on your weignt control praztices
oased on the last months, where we mill fi1ll 1n the Dlank for eacn of you. bart 11 of tne questionndire 15 oue

Norggy, Fep, 17 1o cliss.
You need to sake an appointment for the 10-minute physica] assessaent session Dy s1gning your name on the clipboard on the table

at the front of the class. There 15 one clipooard for eacn Cay, s0 Bake sure you sign up for the 0ay ard time you interoec. Fill
an your Date and Time below a5 2 reminder for yourself:

bate: Time: Please be on time

then  semmring the questionnaire be st 2 ible. Do mot worry about whether your answers are “right® from »
mtritional p')?nt of view (you wll v’%?g 'irm thea!, a8 for more Interested 1n your actual practices.

You may cnoose to tevwinate participation at any point in the stedy, however you need to complete both parts of the
questionndire, and the pnysical ssasursments to get the full 20 extra credit points.  (ue reed all sections to mske a cosplete
assessasnt),  The anformation odtained fros will be held confioential, anc will be storec on computer Gisk by an arbitrary I
husber, and will be oest at the end of the study. If you have any cuestions adout the Study, you can call se at tne office
153c-5508) or nose (535707 }y or call Reth Litonfield st the office (53c-5506) or nome (S35-65:3).

This :ord has been by the caspus comsittes for research imvolving husan sudjects. If you would like to participate,
sign the liwORED CONSENT belom.

e
IWFONED SUBJECT CONSENT
1 have read and wnderstand the instructions given above. Rs indicated by sy signatere below, | voluntarily consent to serve as »

ssbject in the project explained above, “Ueight Control and Eating Habits in Young College S&mu'. eated February, 1566, and
agree to provide information tnat is accwrate to the best of @y knowledge.

TR Tprinked]  Last st Toe Tigature Tete

TEAR OFF THIS SECTION AND NEEP FOR YOURSELF. TUM IN THE REST MEDMESDAY, FEBALARY S IN CLRSS.
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ints nst ors
WIE'I’DI DATES DLE .

WEIGHT CONTROL AND ERTING HABITS IN YOUNG COLLEGE STUDENTS

INSTRCTIONS:  For petra cregit points you can participate in a large research study involving weight control and eating
nabits in young €O lcz: Stucents.  Tne project 1s comprised of a two-part Questionnaire and & pnysiCai Beasuresert $essior.
You reed to 0 gl of them for the 20 extra credit points. The tiee schedule and oescription of eacn section follcws:

i, Part tionnaire i the yellow and green section attached to these or cover sneets. It incluces your
Fkiréws,l %u”smnl mistory, ssoications you are taking, ano & FOOD FREQUENCY LréT. Taxe 1t homwe anc fill 1t out
a8 accwrately as you can.  From the food freq chart we Can give you & computerized oiet analysis. It wiil prooadiy
Sake 30 wsinutes to complete.  Sign tne bottos of botn of tnese orange paoes.  Tear off page 3 and weep 1t for

yourself. Turn in the rest (orange page b, yellow ara green shewts) Weoresosy, Fep. § 1n clpss.

2 M t %" This is a 10-mnute session sign up for to be held during the weex of Mon. Feb. IC
n F_rzngip_ JURR S.ll be held 1n ?lmng mll, P whch 18 8 short, old duiloang just to the mest of Justin

[, “or between Justin hall and the Farrell Citrary, 1T will nave s1gns on the outsioe doors saying *BSIC MITRITION .

1 -xh seasure for eson ofcn: {(m neagnt, weagnt, seven sxinfolos (bdcw, acoosen, sioe Of waist, thagn, cnest, pack of

ars, and lateral si0e of t), ano five circusference seasursments (ars, Chest, wadist, hip ang thign). Frem tnese
seasvrenents we can tell you your percent body fat, as well as your castribution of beoy nl. hone of tnese Beasurewents
shoulo cavse you any discomfort “end they will be perforesd an private Dy myself and & graouate stuoent, Ruth Litcniielo.

Please wear clothing which would enable ws to obtain accurate measuresents. You need to wear LIGHT clothing sucn as 6YM
SHORTS, T-8MIRTS, TARDS, SWlmainc SUITS, OR FANTY HOSE. You Can Come wedring these uncer neavier Clotnes since it 1§
cold outsice. Tnere 15 & Batnroos upstairs an Dicwens mall of !w neea to onange.  You can also taxe tnem Off in tne Jab
were e will be 001ng the msasurements.  Also, 1f 1t coesn't matter to you, | can taxe tnes In your unGerwedr iwomen
only please). but we cannot taxe thewm 1f you are 1n Jeans, Seedtpants, sweatshirts, suirts, etc.

L gt I g! the guestiomnaire you will receive at the 1cal sssessment session (blue sheets). This section will ask
you Questions on your weight control habits. You will eacn be given a particular time frame on wnich to answer your

quistions — and this 18 wniQue to sach of you. That 1s, will be asweo to report on your weignt cortrol  practices
based oOn tne last sonths, where we will f1ll 1n tne Dlank for each of you. Fart 1] of tne questionnaire 1§ Oue
Nonday, Feb. {7 )a oS

You need to make &n appointeent for the 10-sinute pnysical assessaent s03510n by S19ring your mame on the clipboard on the tatle
at the front of the class. There is one Clipboard for each ody, 50 Bake sure you sign up for tne oay and tise you intercec. Fill
18 your Date and Tame below as 2 remincer for yourself:

Date: Tiee: Plesse be on time

honest 2% possible. Do mot worTy about mnether your answers are “raght® from o

When amuering the questionnaire, please be gs le
“ h ﬁor.; 'ir%'ua on thes). | am far sore interested 1n your actual praciices.

mtritional point of view (you wi

You say choose to tevminate participation at any point in the study, however you need t0 complete both parts of the
questionnaire, and the prysical seasuresents to get the full 20 extra credat points.  (we need al) sections to make & cosplete
astessaent).  The information obtained from lw will be held confidential, and will be stored On computer isk by an arbitrary 1D
msber, and will be dest at the eno of the stuoy. If you nave any guestions about the study, you can call me at the office
(532-5508) or home (535-7070), or call kuth Litcnfield at tne office (S3c-5508) or home (S39-6323).

This project has been 3 by the campus committee for research imvolving huaan subjects. If would like to participate
$1g the INFOED COGENT beTom. e '

e
INFORMED SUBJECT CONSENT
I have read ard enderstand the instructions given above. s indicated by my signature bolm-t 1 voluntarily comsent to serve as 2

subject 1n the project explained above, “deight Control and Estirg habits 1n Young College Stuoents®, oated February, 1965, ang
agree to provide information that is accwrate to the pest of sy xnowleope.

TR Tprintedy  Last First =3 Signature ~Tate

TURN IN THIS SHEET (SIGNED) AMD ALL THE MEST (YELLOW AND GREEN) MEDNESDAY, FEBRURRY S IN CLASS.
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Page |

Student Number

GQuestionaire: Part I
bur wearescay, Fedb. 5 IN QLRSS

—
PHYSIOAL MEASUREMENTS (Stugents do mot fill in)

10
Skinfolds (sm): Triceps
Cnest
fxilla
Subscapular
Rodomen
Suprai hhac —
Thagh
Hegnt without shoes (cw)
Weignt in laght clothing (kg) ¥
Circusference (co)t fre
Chest
st
Hip
Thagh

|
|
|
|
|
|
I
|
|
|
I
I
|
|
|
t
|
i
)
|
|
|
]
I
|
I
t
|
|
|
|
|
[

BRCKGROUND
Circle vach answer or fill in the blank as 1ndicated
1. Gerser: 1. mle 2. fesale

(computer scoring only)

2. Weight (in stocking feet) 1)
3 wmaght (in lagnt clothing) os
A, Age (at last birthoay): years (hge) _ _

S. Marital status: 1. simgle 2 sermied 1 separated or Givorced 4. widowed
& Hom many biological children do you have?
7. Race/Drigin toptional)

1. Wmite (nomnispanic) 4. American Indian -

g blacx 5. Mispanic

3. Rsian or Pacific & Other (specify)
8. Acadesic classification: 1. Freshean 2. Soghosore 2 Junior 4, Semior S. Other -
3. Kave you ever been diagnosad as having amy of tne following diseases (check with an “I° if you have)

ypothyroidiss___ frowra___

Hyperthyroidisa___ lycemia___

hy| . heart disease

Hypothaimic snjury___ 6allbladser disease___

Ovarian cysts ___ Lactose intolerance

;-on of the pancress___ Kumylﬂiinu_

1abetes ' 18,
Consistently high blood pressure_ u!m-!_,_“. -

(higher than 140/%0)
10. Are you presently taking smy eedication (excleding birth control pills)? 1. yes 1. o

If 50, what is the sedication (name)
fAnd what are you taking it for?
11, Bo you presently smoke ciparretes? 1. yes 2 m




ie.

WOMEN ONLY (Men do not answer — go to next
Hom 0ld were you wnen your periods started? years old
fre you pregnart? 1. yes 2. ™
Have you ever been pregnant? 1. yes 2. m
fre you breastfesding right now? 1. yes 2. ™
Mave you been sexually active 1n the last 3 sontns? 1. yes 2. m
Have you ever been on oral contraceptives? ) yes & n
Are you presently on oral contraceptives?

el

r{%

1. yes tgo to quastion 19)
€. t0  (stop - go to tne nest page)

Which brand of oral contraceptive are you presently on? icircle)
1. Lo/lvral S, Ortno~tovus ) ¢ 35
€. micronor 10, Ortno-movua 1 + 50
3. mogicen 11, Ortnoovus 7-7-7
4. Noroette 1¢. Ovrette
S. worinyl 1 ¢35 13. Ovuien
& morinyl | ¢ 50 14, Ovral
1. torlestin i 50 15 Tripnasal
4§ Desulen 16. Otner ispecify)
. How many gonths have you been taking that erand? sonths.,
01d you taxe another brand Defore thnat? 1. yes 2. o

If 30, what was the nase of that brend?

and why 010 you satch brands?

Did you‘pvnouly take 2 different gotage of oral contraceptive (the samse brand)?
. yes € M

If 50, what was the dosage that you previously took?

page)

What is the prisary reason that you take oral contraceptives?
1. dirth comrol
e mulau senstrys) cycle
3 uce Bemstrual Craaps
4. lessen migraine heacaches
S. other (specify)

Wat TINE OF THE BRY do you wsually take the ora) comtraceptive?
3. Late afterncon (ape-Tpm)
1, Morning (Sam - 1laa) 4 Evemn? (7p-llr)
2 Mid-Day (1lam - 4 pa) S. Night {11pe-tue

85

Page 2



bage 3

PO WOT FIL [N
fge R
Sex __ weight (kg) "

Leveil Level2 Leveid Leveld LevelS
1] It

FOR CID) _ _ _
my / I

o= 'owla-

—-—— e ———— - — - —

ACTIVITY LEVEL

The purpose of this saction is to pet a rough apprommstion of how mamy Calories you expend in an average ody.  Tnis 1s 1sportant
Because the neeo for some vitaming 1S baseo on your Caloric esperditure. Beiom, Yw wil] see that aii attivities are 01vI080 1rto
5 cat 108 or “levels® witn Level | beang the lagntest activity level ano Level 3 beirg tne nignest activity level, FOF Ealn
LEVEL Flu In DE 10TA Mpici OF #SQ Y. 1f you spero alot of tise 0o1ng sometning that 1s not listeo belom (r0 Oressing or
rltl resoy), fing an activity evel 1n tne taole tnat you thimk 1t 35 Closest to, an0 count 1t as.part of that activity level,
1] §"’gﬂ_§ 0oyl 300 wp $0 ¢9 hours 2 gay an0 represent your present activity ievels.

FILL IN
LEVEL o, of mours & Day

1 REEPINE OB KEOLINING

2 RCTIVITY
ortk typing, standing, Oriving an
awt )on‘ Jg zlnnq az‘vu:uumq.
(o le average thair l
hours st this level).

3 ag_ﬂj_g TIVITY
xing ¢ I/c to 3 aph}, doing carpentry or
restavrant work, playing ping-pong or volleyball,
washing windows, and scTubding or maxing floors,
(Rany paopie average a few nours at thas level).

argest nusoer of

RY RCT

ing Hskly 3 1/2 to & moh), weding and
noeing, cancing, playing strenous tenmis, sxiing
or biking rapidly. (R few pecpie averape some
time at trhas level).

s ICEPTIONALY BETIVE
tant Tap uu-nv’ playirg a vigorous
basxetball or footbta ] !m or jogqing, (very
feu paople average any time at thas level). 2% hrs

DIET ANALYSIS

WESTALTIOS: For each growp of foods, circle the mumber of z_m you comsuse the food ard ALSD the tise ynit for that
consumption. For unplc‘ 1f you consused sxis milk or skim mile Orinxs 3 times 3 day, you'd circle a °3° for tne
susber of times, and a °D° for the tise umat, If consumed this p only once a weex, you'd carcie a *1° for
the rusber of times and a °¥° for the tise wrat. 1n)s snould ref) your presert eating nadits.

. ﬂ%xs,%%l:u. wilk shakes,

chocolate Bilk erinks.

- . of Da hu&knth Year
Skim wilk or skin wilk drinks 0 1 2 3 4 8 67T 8 9 ‘ [] ] \]
(including reconstituted dry milk)
Low-fat or low-fat wilk érinks 0 1 2 3 4 S &6 7T 89 ] (] (] Y
Wole silk or whole wilk drinks 0 1 2 3 4 8 67 8 9 » [} [} Y
& QEESE 08 COTTARE DEEX
] Day ek Month Year
Cottage cheese or ricotta cheese 0 1 2 3 4 3 6 7 8 9 b [} n Y
Other cheeses such as Resrican, 0 1 2 3 4 S &7 8 1] (] [ ] Y

Swiss, Cheddar, or Mozzarvella
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3 QDER DAIRY HONCTS

Yogurt

Pudding

ice Crems

Sour Creas or (reaa Cheese

utter or Margerine

Epgs
A XAT

Hamburger

ot oogs or Sausage

Lencheon eeats (bologna, salam,

or chicuen/turkey roll)

boef or steak

bork or has

bacon

Liver

Other ssats (vesl, lamb, or venison)
S PALIRY (chicken, turkey, or Ouck)

Fried poultry
Bakad or broiled poultry

EISH (other than shellfish)
Conned f1sh (twna, salmon, or sardines)
Fried fish
Baked, broiled, or cooksd fish

SELLFISH (shrisp, crab, or oysters)
Raw shellfish
Frisd shelifish
Bakad, broiled, or cooked shellfish

(EREALS, BAEADS, PASTA or STARCHES

Cooksd breakfast cereals
fwady-to-eat breskfast ceresls

Waffles, parcakes, or French toast
(swe of these)

bre rolls, muffins, and biscuits
% :

te or whole grain (sus of tnese)

Rice

Pasta, sacaroni, moodles, er tortilla
Fried potatoss

Boiled or baked potatoss

©

© © © © © o©o

©®© © © o

— e e

-
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::t:::!

Wonth Yesr

-« <« = =

Day Wweex Month Year
[/ [} n Y

D L n
[ ] n
b (] (]
D [ ] n
D [ ] n
[ [ ] n
[ ] n
Day Week Month
b [ ] n
[ [ ] n
Day dwek Monmth
b [ ] n
D [ ] n
0 L] (]
Day Week Month
1] ] n
] '} (]
] [ ] n
Day Week Month
(] [} L]
] ] (]
] [} n
] [} n
1 [] n
] [] L]
] [ ] n
] [} L]

Y

< -« - -

-

Year

- | - -
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Page 5

Y

Ronth Year
n

ber
&

y
b

ho. of {ivey
2 3 4 5 671 89

bever
0

3 (canred, fresn, or
Wi juice)

e, Dut

Yass or seeet potatoes
Comn

9. gg'%a

2 3 4 3 67

2 3 4 3 6 7 8 9
2 3 4 3 67 8 9
2 3 4 3 6 7 8 9
g 3 4 3 6 7 8 9
¢ 3 4 3 6 7 8 9
23 4 5 67 8 9

0
0
0

Frussel sprouts or caboage

Squash, 2uccnini, or eggplant
Caulif lower

broceoly

0
0
0
0
0

Carrots

Tomatoes

2 3 4 3 6 7 8 9

Dlives

2 3 4 3 6 7 8 9

Lattuce

e 3 4 3 6 17 8 8

Spinacn or other greens

reen peas

3 4 3 67 8 9

7
e 3 &4 5 6 71 8 9

2 3 4 3 6
2 3 & 3 67

0
0
0

breen or yellow beans

"

3

Dry bears, poas, or lentals

#s tofu or textureo vegetadie protein

Sovteans or soybesn progucts such

2 3 4 3 6 7 8 9

0

Other vegetabies such as sushrooms,
peppers, turnips, or oeets

(fresh, frozen or canned

T juice)

ERulT
Bui N0

10,

(] n Y

b

bay Week Nonth Year

123 43 67 89
S 671 8 9

2 3 4 3 6 7 8 9

¢ 3 4 3 6 7 8 9

0

Citres fruits

4

3

Ropies or pears
Praches or pluss

0
0
0
0

Cherries or ferries
banaras

e 3 4 5 6 7 8 9

2 3 4 3 6 7 8 9

2 3 4 3 67 89

Raisins or other dried fruit

¢ 3 4 5 6 7 8 9

Other fryits such as freit cocktail
grapes, pireapole, or mectarines.

Eoody

L} !
Pearut butter

[} L} \

Day Week Month Year

2 3 4 3 67 8 9
1 2 3 4 85 6 7 08 9

Jass arnd jellies
Parcake syrwp

2 3 4 3 6 7 8 9

2 3 4 5 6 7 89

inciude that adosd to coffee or ted)

Sugar or honey agded to food (Do mot

2 3 4 3 6 7 89

i
]
]
]
]
]
1

Pizzs

2 3 4 5 6 7 809

23 4 5 6 7 8 9

fison

[

Soups such as broth, consume

Other soups

2 3 4 5 67 8

Neat gravies

2 3 4 5 6 7 89
2 3 4 35 6 71 8 9
2 3 45 617 8 9

White or cheese sauce

Temato sauce or Ketchup

Neyonnaise



bage b

Day Week Month Year
Low—cal salad oressing 0 2 3 4 5 & 1 8 9 b [} ] Y
hegular salad oressing 0 2 3 &4 5 & 1 & 9 D [] [ ] Y
Mustard - condiments 0 e 3 4 5 6 1 8 9 D (] (] Y
12. WIS D BAOKS
Muts 0 ¢ 3 4 5 b 1 8 9 1] (] (] Y
Cracuers 0 e 3 4 5 & 1 & 9 D (] L] Y
Potato chips or corn cnips 0 ¢ 3 4 5 6 1 b6 9 b [} L] Y
ORher saited snacks such as popcomn 0 2 3 4 5 6 1 & 9 1] [} L] y
or pretzels
13. CANDIES QR SWEET DESSERTS
Day Wweeik Month vYear
Canoies 0 1 2 3 4 5 & 71 & 9 1 » [ Y
Other sseets such as cooxies, Cakes, 6 1 ¢ 3 4 5 &1 & 9 D "] (] Y
pies, oonuts, canish, or pastries
Caxe 10019 0 1 & 3 4 5 &6 1 & 9 [ W L} Y
Onocolate syrup 0 1 2 3 4 5 & 1 8 5 D (] (] Y
Snerpert 0 1 2 3 4 5 6 1 & 9 b (] [ Y
14, MO-RLCOMOL IC PEVERAGES
Day Week Momth Year
Fruit or vegetable juices 0 1 2 3 &4 5 6 7 8 9 (] (] Y
Fruit erinks (such as lewonage or ¢ 1 2 3 4 5 6 71T 8 9 D (] (] Y
Hamaiian funch)
Lowcal corbonated soft drimks 0 1 2 3 4 5 67 8 S b W L] Y e
(such as TAb or Diet Fepsi)
fegular ¢ ted soft drinks O 1 & 3 4 5 & 7 8 9 D "] [ ] Y
(such as or kepsi)
beverage nines o 1 & 3 4 5 & 7 8 9 D W (] Y
Coffee or tes 6 1 2 3 4 5 & 71 8 9 1] (] (] Y
Instamt coffee or tez with sugar 0 1 2 3 4 5 & 7 & 9 1] ] L] \J
sncluged 1n the max
Coffee or tea with sugar added 0 1 2 3 4 S 6 17 8 9 D L} L} Y
Bo you wsually add non-dairy cressers? () yes () m
Do you wsually add milk or cress? () yos ()m
13. ALLOHQLIC BEVERAGES
Day Week Momth Year
feer 0 1 2 3 4 5 & 7 8 D [} (]
thre 0 1t 2 3 4 5 6 7 8 9 D [] [} Y
Liquor or liqueur 0 1 2 3 &4 S 6 7 8 9 » [} [} Y

16, ONER

Skim milk or skin milk drinks 0 1 2 3 4 5 6 7 8 9 D [ L} Y
(including reconstituted ory silk)
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Questionnaire: Part II
Bus Morcay, Feb. 17, in class Student Number

—™/
ANBWER THE FOLLOWING QUESTIONS BRSED ON THE LAST | | MONTHS

10
1. Dering the last :__: sontns, ingicate the amount of food usvally comsused at eacn of tne following times:

“5sall  mooerately Fooerately

or nore small edius Large Large
Rorning (Sam-ilam)= = = ) 2 3 4 H -
mgfay (Ilamepa)= = - | ] 3 4 3 .
Lats afternoon(spe-Tps)= | 2 3 4 H -
Evening (Tpe-tipei= -~ | H 3 4 S .
gt (pe-Sam-=--- | 2 3 4 ]

2 Dwring shat time of the day ¢id you vsually eat MOST of your fooo?
. Late afterncon (40w-70m)

1. Morming (Sam-1las) 4 Emmi (7pe-11pm)
& Mma-Day (1lamape) S mont (31pe-Sam)
1. during wat time of the oay did you usually sat the LEAST of your food?
3. Late afterncon (sow-Tpm) -
1. Morming (Sae-)lam) 4, Emm? (7pe-11pm;
& fag=-Day (ilamapm) S gnt {)1pe-Sam)

A, During what time of the day mere you most likely to eat SHROXS in setween seals?
3. Late afternoon (Ape-7pm)
1. Morming (Ses~1lae) 4. Eveming (7p0-11pm)
& MigDay (1lameps) S mgnt (Jipe-3am)

S Mow often did you eat dreakfast?
3 2-3 times 2 woek
1. rarely=less than once 2 week A 4-6 times & ween
2. once 2 weex S. orce a Gay

& Mow often €10 you sat lench?
3 2-3 tises 2 wewk
1. rarsly=less than once 2 week 4. 45 tiees 3 weex
2 once 3 week 5 once 2 ouy

7. How often did you est dinmer (supper)?
3 2~3 tisws 2 week
1. rarely—less than once a week 4, A-6 times 2 week

2 once & weex 5 once 8 day
& Which of the following best describes the rate ctxm‘i.?"yu wsually ste? (compared to other peopie)
age
1. fuch slower than average 4. Somewnat faster than average -
2 Somswnat slower than sverage S mucn faster then svevage
9. How often gid you pet vi continuous exercise lasting 20 minetes at & time?
Examples of vigorous 1nOus SXETCISe ares runming, fast cycling, smimming, jumoing rope, dancing, -
raquetdall, sr tenmis.  They syt b g least ?) SInutes without $10001Rg to QOunt.
1. rorely—less than once 3 week . 4-D L1888 3 weex
L orce 2 week 3. once a o3y
3 2-3 tises 2 weh 6 more than once a Gy

10. If you emercised once & meek or more, WY #id you mercise? (Owck all tast apply)
1. W/R) | exercise less than

e 2 week S Meliow stress____
L Loss wmpnt 6. be witn othars 1social)___
t 2 IIO::OA— 7; ~y Miﬁ“’ i wark
— boy/girifriend or spouse s m o
9. &ur (=pci1y)—
i1, bow oftem did ru take vitasin and/or mineral piils?
1. rarely-lsss than once & week A &6 tines a week
L once a meek 5 once a a2y -
3 2-3 tises & week 6 sore than once 3 say
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WEIGHT CONTROL

12 Wnat is your weignt MOM? porcs
1=
13 What was your mrignt || montns ago? lbs
14, What would you LIKE to wergn? (give ome weight only, mot a range) los

1S, Are you presently

16. Have you trisd to

l. yot (arswer metnoos useo below)

on 3 wnipht loss prograa? 1. yos & ™

[
lose weight ouring the last | | sontns?

2 M (sap to question 17 tmiow)

If s0, cneck ("I°) any of the following metnods you have tried during tnat taime,

o
17. hrnnq the last |___
1. 0 irore)

foderate calorie restriction
Exercise

Diet pills (prescraived by goctor)
Diet pills (mot prescribeo by doctor] __
Fasting or starvation
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