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ABSTRAC'I

Exercise and the Alleviation
of Premenstrual Syndrome (PlvIS) Symptoms

The purpose of this time-series study was to examine

the relationship between exercise and the alleviation of

four self-reported PI{S symptoms: depression (D), anxiety

(A), carbohydrate cravings (CHO) and water retention (HZO)

(Abraham, 1980). A multiple N (N=6), single intervention
(I), ABA experimental design was employed over eight months.

The subjects were previously diagnosed Plvfs patients,

sedentary and aged 30-40 years. A modified menstrual

calendar featuring 4, 100 mn visual analog scales was

charted daily by each subject. The intervention consisted

of participation in one-hour aerobic exercise sessions,

three times per week for twelve weeks. The intervention was

sequentially introduced after two menstrual cycles or two

lunar months. A seri-es of seven plrysical fitness tests was

adninistered at selected intervals. Physical characteristics,
flexibility, grip strength and predicted maximal oxygen

uptake (VOZ max) were measured at each testing session.

Strength of the exercise interventj-on was based primarily on

results concerning increased fitness levels. Changes in

food consumption patterns were not desired and monitored via

Nutriprofile computer analyses of three, 3-day diet recalls.
The full data did not disclose any significant differences

between means of any fitness variable when submitted to the

iv



SAS (GLM) Analysis of Variance. Six case studies were

presented which discussed inclividual training responses with
reference to dietary and body composition parameters.

Modifications regarding PIvIS symptoms were related to the

above results via graphs of the prospective ratings. the

graphs were analysed by visual inspecti-on of configuration,
height and interval length of symptoms. The lntervention

was associated with alleviation of PldS symptoms in twenty of

the charted symptoms. These results provided evidence that

exercise is related to the attenuatj-on of PMS symptoms and

ma.y be a viable therapeutic modality for this clinical
disorder.
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CHAPTER 1

INTRODUCTION

P¡lS refers to the cyeLicaL variations, somatic and

affective, experienced during the luteal phase of the

tnenstrual cycle. The symptoms are relieved by menses and

the postmenstrual phase must be characterized by a minimum

of seven consecutive asymptomatLe days. PMS has emerged as

a medically recognized complex condition constituting a

major health concern for a large percentage of women (Cassara

& Egger, 1983 ).
Up to 90% of females of reproductive agè admj-t to some

PIvIS aff liction, and from 20% to 40% perceive their symptoms

to be of sufficient severity to temporarily interfere with

social or professional performance (Abraham, 1980). Almost

all menstruating women exhibit, to some degree, àfl awareness

of their approaching menses. For approxi-matety hatf of this
population, the premenstruum time is accompanied by a

variety of disorders. Approximately seventy physical and

psychologLeal symptons have been recognized, and each may

range from mild to severe in intensity. Symptoms differ
both intra and inter individually with respect to quantity

and quality. For some sufferers, the discomforts may be

manageable yet others may be affected such that normat daily
functioning is impossible.

Historically, PIVIS was not regarded seriously by the

medical profession, and as a result its etiological basis
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has not yet been determined. Although there is a" lack of

definitive knowledge, researclr has suggested a number of
possible causation theories (PeIosi, 1984). Generally, it
appears that PMS has a physiological basis which is related
to the activity of several reproductive hormones. Moreover,

the control mechanisms appear to be centered above the

ovaries, in the hypothalamic-pituitary axis. The traditional
relegation of PMS as strictly psychogenic has been largely

discounted, although disorders such as depression and

anxiety are aggravated, probably due to the physiological

manifestations (Rubinow, Roy-Byrne, Hoban, Gold & Post,

1984 ) .

lvlost treatments of PIVIS are contingent on hypothesized

or measured chemical imbalances and/or abnorrnal interactions
of the sex steroi-ds. The more popular treatments are, to a

Large extent, conflicting in nature and require further

scientific research to substantiate their claims of

effectiveness. Examples of current prescriptions to rectify
hormonal andfor metabolic deficiencies are progesterone,

vitamin BU (Pyridoxine), vitamifl A, Bromocriptine , DanazoJ'

and oral contraceptives (Livingstone, Torchia & Cote, 1983 ) .

Other drug and vitamin treatments are avai-lable, yet all
have been designed to treat the symptoms rather than the

cause of PMS.

PMS diagnosis depends largely on the subjecti-ve,

concurrent charting of symptoms, both somatic and affective.
The i-ssues of i-ndividual awareness and self-control are
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prime concerns in the affective domaj-n. Consequently,

programs which encourage patients to adopt sound healthy

nutritional and exercj-se practices have been suggested

(Lauerson & Stukane, 1983; Harrison, 1984). This holistic
approach in moderating the disagreeable effects of Pl'{S has

important implications for exercise as a possible ameliorating

inf luence .

Information regarding the effects of exercise on PMS is
required as the physical and mental health of menstruating

women encompass a" Iarge and important segment of the

population. Although the primary health concern is the

individual's relief from cyclical debilitating symptoms, a

multitude of contingent health issues such as marital discord,

family vi-olence and incidence of absenteeism in the work

force are involved. PMS constitutes a major health problem

for the patient, and creates the potential for a plethora of

allied health concerns. The numerous social ramifications
dictate that effective intervention and preventi-on methods

are needed. Exercise rnay prove to be instrumental in the

alleviation of PIUS symptoms as well as the understanding of

its pathophysiology and ultimately its etiology.

Statement of the Problem

The

physical

sedentary

during a

purpose of this study was to examine the effect of

activity on the reported changes of PilIS symptoms in
females. The testing hypothesis postulated that

twelve week aerobj-c fitness program, six sedentary
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women who were confirmed moderate PlviS sufferers would

experience an alleviation of their symptoms associated with

the exercise intervention.

Limitatlons

This study has been limited by the following factors:
1. The premenstrual syndrome is ù complex condition

which has not been defined according to etiology or

treatment.

2. PIvIS symptoms are variable with respect to number,

type, intensity, appearance and duration within and between

individuals.
3. There is no known biochemical marker to indicate

the presence or extent of PMS.

4. Subjective, prospective charting of menstrual cycles

and recording of symptoms i-s presently the most reliable

method of diagnosing PMS.

5. PMS symptoms have, iû controlled studies, exhibited

a high placebo response.

6. The manner by which exercise induces changes in the

menstrual cycle is unknown.

7. The inclusion in this present study may have

elicited symptomatic changes due to a 'Hawthorne effect'
rather than the nature of the exercise program.

Criteria for subject selection were established to
minimj-ze the effect of confounding varlables on PMS

symptoms. The establishment of baseline symptom patterns
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prior to sequential exercise intervention provided

additional assurance that changes resulted from the

intervention. Although the single subject design enabled

the investigator to uti Iíze the subjects as their own

controls, systematic changes other than the exercise

intervention may have affected the results. Measurement of

loody composition and di-et recall enabled the investigator

to monitor such changes. The subjects were also instructed

to maintain their normal diets and activity patterns

throughout the study. As a supplementary source of

information, an anecdotal assessment form was administered

upon completion of the L2 week exercise program.

A tangential Iimitation concerned the perception of

individuals with regards to the severity and exacerbation or

attenuation of their symptoms. Additionally, personal

physical levels of effort may have been variable and inner

motivation may have been a problem for some subjects.

Consequently a high profile, popular yet effective program

was selected as the exercise mode. The exercise intervention

consisted of regular (3 times weekly) participation in

aerobic fi-tness classes. It was desirable to utiLj-ze this
program for several reasons: popular support from the

population being studied; accessibility; and i-nherent

motivational qualities.

Delimitations

In this study, the two major variables of PMS and



6

exercise have been restricted according to the following
cri-teria:

1. The subjects were selected on the basis of clinical
diagnosis of PIvIS by a physician at least one and one half
years prior to the inauguration of this study.

2. The subjects fulfilled secondary criteria regarding

sedentary activity leveIs and moderate manifestation of PMS

symptoms prior to inclusion in the present study.

3. The subjects also complied with tertiary
eligibility requirements relating to PMS therapy, àge and

body composition as presented in Chapter 3.

4. The method of exercise intervention selected was an

aerobic fitness program, wi-th minimum weekly participation

requirements of three, one hour classes.

Definition of Terms

Estrogen This is one type of ovarian hormone tb'at promotes

the development and maintenance of reproductive organs and

secondary sexual characteristics. Estrogen is also

essential to the production of ova during the menstrual

cycle.

B-Estradiol Estradiol is the major component of estrogen.

It is the most potent form of estrogen, virtually aII of it
is produced in the ovaries, and it is frequently used in
hormonal assays as an indicator of estrogen levels.
Progesterone Progesterone, another ovarian hormone, is
primarily concerned with uterine and related preparations
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for pregnancy. The corpus luteum produces most of the

progesterone 1n the luteaI phase.

Gonadotropins These are the hormones produced in the

pituitary gIand. Follicle stimulating hornone (FSH) and

luteinizing hormone (LH) are two important gonadotropins

which control ovarian hormone production.

Gonadotropin-releasing horrnone (GnRH) This hormone produced

in the hypothalamus, is released in a pulsatile fashÍon and

regulates the activity of the gonadotropins.

Hypothalamic-Pituitary-Ovarian Axis (HPO) This term refers

to the highty sensitive and integrative functions of the

three major organs i-nvolved in the delicate regulation of

the female reproductive cycle.

lfenstrual CycIe The female reproductive cycle or rnenses,

i-n its optimal state, consists of a 28 day cycle which is
timed from the beginning of menstrual bleeding (Day 1 ) . The

proliferative phase, c}:.araeterized by high estrogen levels
completes the first half of the cycle which is often termed

the follicular phase. Ovulation occurs at approximately day

\4 and the following luteal or secretory phase is dorninated

by progesterone (see Appendix A).

Menarche Menarche refers to the onset of menses in

conjunction with the pubertal progression towards mature

female status. Menses proximal to menarche are

characteristical ly anovulatory.

Menopause As used in this paper, menopause refers to the

age-determi-ned cessation of menses and signals the end of
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the reproductive functions.

Primary Amenorrhea Primary amenorrhea refers to the absence

of menarche when pubertal development indicates readiness

for this stage.

Secondary Arnenorrhea This rnenstru¿ul dysfunction refers to

the absence of a norrûal cyclic menses and is chatacterized

by three or fewer cycles per year (Gray & Dale, 1983).

Oligomenorrhea The occurrence of a menstrual cycle on an

irregular, decreased basis is termed oligomenorrhea which is
characterized by less than nine lout greater than four menses

per year (Gray & DaIe, 1983 ) .

Dysmenorrhea Chronic uterj-ne cramps, spasms and general

discomfort of the pelvic region in association with the

onset of menses has been termed dysmenorrhea.

Eumenorrhea OptimaI, regular functionì-ng of the reproductive

cycle is labelled eumenorrhea; at least nj-ne menses per year

is considered normal menstrual frequency (Gray & Dale, 1983).

Premenstrual Syndrome PtfS refers to the cyclical variatj-on

in physical and psychological well being experienced

following ovulation and ceasing near menses.

PMS Subsets Abraham (1980) postulated that PMS was composed

of four subsets which could be characterized by one major

symptom. These subsets are defined below and are acceptable

when considered as general guides. Most PMS patients exhibit
symptoms which cross over these four subsets.

PMT:A: This group is categorized by the major symptoms of

anxiety, irritability, tension and mood swings.
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PMT-D: Depression, forgetfulness, easy crying, i-nsomnia and

confusion cTtaractetize this group.

PXdT-II: The symptoms of water retention, edema, weight gain

and mastalgia are the main concerns.

PMT-C: Ileadaches, f atigue, dizzi-ness, heart pounding,

increased appetite and cravings for sweets are symptoms

included in this group.

Molimina: As used in this paper, moli-mina refers to the

mild manifestati-ons of PI.{S symptoms.



CHAPTER 2

REVIEW O}- RELATED LITERATURE

Introduction

This chapter contains a" review of literature of the

following: (1) the menstrual cycle, (2) exercise

considerations, (3) the premenstrual syndrome, and (4)

exerci-se and the premenstrual syndrome.

The Menstrual CycIe

The menstrual cycle is a complex function characterized

by highly variable parameters. The wide range of what is
considered acceptable with reference to female reproductive

status emphasizes great individual variabitity. In order to
establish PMS within the frame of reference of menstrual

dysfunctions, the following literature concerning normal

menstrual cycles has been presented. Thus, this initial
section addresses the broad topic of menstrual function in

order to place PMS within this context and to further apply

to PMS, the principal tenents and models governing this body

of knowledge.

The menstrual cycle is a unique function of the female

reproductive system. Gynecological structures and endocrine

metabolism act synergistically to produce cyclical procreative

developments in the female body. The normal menstrual cycle

has been defined in terms of four major hormones: estrogen,

progesterone, luteinizing hormone (LH), and follicle
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stimulating hormone (FSH). Briefly, the composite of a

normal menstrual cycle consists of the rhythmical production

and release of these hormones due to highly integrated

endocrine messengers and precursors. The normal menstrual

cycle has been determined to be approxirnately one month in

duratj-on and consists of two distinct phases (see Appendix

A). Sperryn (1983) stated that menstrual periods vary

greatly with the average menses being four days in each

twenty-eight day cycIe. IIrills, Harvard and Roylance (L979)

presented a scheme of hormonal events that typify the usual

menstrual cycle. A brief summary of these events has been .

extracted from the precedi-ng reference. The secretion of

ovarian hormones is controlled by the pituitary gJ-and and

the gonadotropins FSH and LH. The secretion rates of FSH

and LH are under estrogen feedback control, while progesterone

only influences LH secretion. The ovaries also secrete

androgens, a fact which is irnportant in clinical disorders.

The menstrual cycle begins with the onset of menses. This

interval, termed the follicular phase, is charaeterized by

pituitary production of low tonic amounts of FSH acting in

concert with LH (It/ills et àL., f979). The LH stimulates

follicular development, and the ovaries as well as the

graafLan follicle secrete estradiol. This dual production

of estrogen culminates in a peak which initiates a discharge

of the hypothalamic gonadotropin releasing hormone (GNRH).

In turn this results in a sudden mid-cycle surge of FSH and

LH (Wills et ãL., L979, p. 76). Ovulation occurs
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approximately twenty-four hours after this discharge and the

luteal phase commences. The corpus luteum secretes

principally progesterone for five to seven days (WiIls et

dI.,7979). Horroone levels decline toward the end of the

cycLe in the absence of fertiLi-zati-on, There is a consequent

ditninished inhibitory effect on the hypothalamus and,

consequently, ùL increase in FSH initiates a new cycle

(Wi1ls et â1., 1979, p. 76).

The norrûal menstrual cycle is operable from menarche to

menopause. WiIts and colleagues (L979) have established

that prior to puberty the HPO axis is cLtaracterized by low

functional levels of FSH and LH and undetectable amounts of

estradiol. Pubertal progression is accomplished via a steady

increase of FSH and LI{ which stimulates the ovarian secretion

of estrogen and the subsequent rnanifestations of secondary

sex characterj-stics (Wif ls et àL., 1979, p. 74). At the

other end of the spectrum, the onset of menopause is reported

to be due to a decline in ovarian activity. These same

authors cited reduced negative feedback associated with

hyperactivity of the hypothalamus and the elevated leveIs of

plasma LH and FSII (Wilts et â1., L979, p. 78).

In sunmary, the menstrual cycle is a complex functi-on

of the HPO axis. The normal cycle can be viewed as one

stage of reproductive performance which changes with tirne

and/or interventions. There are different states of

menstrual function as defined by high or low, individual
neuroendocrine and metabolic status. Both endogenous and
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exogenous variables can alter the menstrual pattern. A

multitude of permutations ate possible knowing that
j-ndividual factors rnay effect changes in isolation or in
concert according to highly variable conditions and

labi Iities .

Exercise Considerations

Physical activity is one major effector in the

rnodification of the menstrual cycIe. Changes in physiology

and metabolism can occur in varying degrees according to a

Irost of integrated exercise variables. The following section

will present an overview of hormonal responses to acute

exercise then address those endocrine changes associated

with chronic exercise.

Acute Exercise

Endocrine Responses Terjung (I979b) stated that
although physical activity tended to increase circulating
Ievels of both estradiol and progesterone in both phases,

only the increases in the mid-luteal phase were significant.
He suggested that this increase directly correlated to
intensity of exercise. During the mid-Iuteal phase, however,

serum hormonal levels are so great tlr.at the additive exercise

effects may not be effectual (TerjutrB, L979b). Felig (1983)

agreed with reports that acute exercise does not alter FSH

or LH, and that temporary elevations in plasma progesterone

and estradiol are proportional to the exercise intensity.
He stated that exercise induced alterations were primariLy a
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consequence of reduced hormone clearance

hypersecretion (Fe1ig, 1983 ) .

as opposed to

When Shangold (L984) reviewed the hormone changes that
occur in response to acute exercise, the following pattern

energed: an j-ncrease or decrease in gonadotropin levels; a

rise in prolactin probably related to the temperature rise
and normal status; and a temporary elevation of estrogen and

progesterone. Other responses documented were a. rise in

endorphins, melatonin, and catecholamine concentrations.

An attempt to monitor hormonal responses in relation to
phases of the menstrual cycle was made by Jurkowski (1982).

This author studied the relationship of hormonal responses

to several bicyle ergometer workloads at two specific tirnes;

mid-follicular and nid-luteal. The work Íntensities were 20

minutes at 30% maximum power output, 20 mj-nutes at 60%

maximum power output, and to exhaustion at gO% maxLrnum power

output. Due to the significant variability in individual
hormonal profiles, this study graphed hormone responses as

changes from resting values instead of citing absolute

Ievels. The results of this research showed evi-dence that

hornonal responses were different for the follicular and the

luteal phase.

The key findings in this research appear to be concerned

with possible aberrant quantities andfor ratios at specific
phases of the cycle. In the mid-follicular stage, àt
exhaustion, estradiol , LH and FSII were elevated. Progesterone

levels remained insensitive to change. Conversely, the mid-
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luteaI data evj-denced a significant rise i_n progesterone

levels at all exercise intensities. Estradiol leveIs showed

a marked increase directly proportional to the work load

intensities. LH responded with no consistent alterations
and FSH remained stable. Jurkowski (1982 ) agreed that the

modifications in estradiol and perhaps progesterone resulted

from decreased hormone clearance. The pulsatile release of

the gonadotropins prompted Jurkowski to suggest: "More

frequent sampling over a considerably longer period of tilne

. wiII be required to properly delineate the response of

LH and FSH to exercise" (Jurkowski, 1982, p. 87). Thus, sex

steroid responses to acute exercise are transitory but the

feedback systems may be affected and accumulated

interventions such as those associated with chronic exercise

warrant inspecti-on. However, Jurkowski (L982) emphasized

the variabitity of related studies, the complexities of

hormonal feedback systems, the unique pulsatile secretion of

LH and FSII and other difficulties with obtaining valid
hormonal measurements. Regardless, this study reported

exercise induced increased concentrations of estradiol,
progesterone and perhaps also LH and FSH (Jurkowski, L982) .

Chronic Exercise

Endocrine Responses Shangold (1984) presented several

topics in her di-scussion of modulations assocj-ated with
chronic training: body composition, chronic hormone

alterations, fertility, diet and thyroid hormones and



16

estrogen metabolism. She asserted that a causal link between

exercise and menstrual aberrations has been difficult to

establish due to the high number of impi-nging varialcles.

With respect to chronic hormone aLtetations, Shangold

noted that mid-luteaI phase progesterone levels were lower

in acti-ve female runners and that a" strong correlation
existed between decreased luteal phase length and increased

mileage. Again the author advised caution due to the complex

involvement of other factors especially emotional stress.

Other horrnonal changes associated with aetívity, noted by

Shangold rvere: lower levels of estradiol and sex hormone

binding globulin, higher ratio of estrone to estradiol, and

higher concentrations of a stress-related adrenal androgen.

The metabolism of estrogen was discussed in terms of the

different metabolic pathways utilLzed by thin and obese

women. Shangold concluded t};.at dJ-screpancies in circulating
levels of estrogen were minimal and that the employment of

different mechanisms to achieve equitable estrogen levels

has not been proven to account for the higher prevalence of

amenorrhea in thin women.

In à study of teenage swimmers, age-matched controls,

and parous adult wornen, Bonen, Belaeastro, Ling, and Simpson

(1981) investigated the endocrine basis of the training
induced amenorrhea. Their results ate briefly highlighted

below:

The menstrual cycle of the swimmers was shorter than

that of the adult women and the controls.

1.
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2. The swimmersf luteaI phase duratj-on was significantly
shorter than the other two groups.

3. The swimmers displayed significantly higher

concentrations of LH in the follicular phase.

4. The characteristic FSIJ peak was not observed in the

swi-mmers and cyclic fluctuations were significantly
damped during both phases.

5. The FSH/LII ratio was significantly reduced throughout

the cycle in the swim group.

6. During the follicular phase estradiol concentrations

were prematurely maxinal in the swimmers and were

significantly lower on the day of the LH surge and

durlng the luteaI phase.

7. During the follicular phase progesterone concentrations

were higher in the swimmers but the characteristic
elevations of progesterone with the luteal peak and

during the luteaI phase were significantly depressed in
the swirn group (Bonen et âI. , 1981).

According to Bonen and Keizer (L984), athletic menstrual

irregularity (AMI ) appears to be due to changes in
gonadotropin levels caused by regular training. These

authors reasoned that the accumulation of many chronic

repetitive training sessions probably stimulates AMI (Bonen

& I(eizer, 1984, p. BT). Thus, they examined the hormonal

modifications which occur during acute exercise to determj-ne

which responses might contribute to AII{I onset. The two

major changes were thought to be the marked increases of
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estradiol and progesterone with littIe or no evident changes

of FSH and LH concentrati-ons. It is important to note these

acute responses in addition to the subsequent remarks by

Bonen and Keizer; steroid response is greater with j-ncreased

exercise intensity, elevated prolactin levels have been

reported, metabolic clearance rates are depressed post

exercise and the post exercise state may prolong residual
physiological effects. These authors concluded that ".
sex steroids ate easi-ly increased during exercise and can

influence the hypothalamj-c pituitary hormone release" (Bonen

& I(eizer, 1984, p. 88). More importantly, this belief

emphasizes the cumulative effect of acute activity on the

feedback systerns of the HPO axis which perhaps is the initial
mechanism of change tlnat is eventually manifested in chronic

modulations of hormones.

Bonen (1984) also proclaimed the available researclr as

confusing and lacking systematic criteria to define AMI.

Typically, secondary amenorrhea has been utilized to signify
abnormality. He stipulated that less obvious endocrine

disturbances have not been detected and consequently research

finclings may not present a true representation of alternate

menstrual states. Although the monitoring of Iength and

frequency of the menstrual cycle identifies amenorrhea, it
does not detect a milder, perhaps progressive, disturbance--

the shortening of the luteal phase. Bonen (l-984) suggested

that future research should examine individual endocrine

profi les.
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Dale and Goldberg GgBz) reviewed the hypothesized

causative factors concerning exerci-se and the alteration of

menses (see Appendix B). L[ost presumed relationships have

been previously mentioned except for thermoregulatory

dysfunction, diet/nutrition and the production of melatonin

by the pineal gland. The importance of hormone balance is
evident and other factors may have to be considered in
reference to endocrinal function.

The evaluation of endocrine status is complicated by

the production, conversion, degradation and excretion of sex

hormones (Keizer et àL. , 7982; Prior , 1-g82a) . Due to the

fact that definitive, reliable hormonal measurements a"Te

difficult, there have been attempts to establish the sex-

hormone-binding globulin (SHBG) as a biochemical marker.

This protein binds estradiol and testosterone and has been

reported at lower levels in amenorrheic runners (ShangoId,

1984). Keizer and his colleagues (L982), however, cautioned

against the acceptance of measurements concerning SHBG, âs

exercise and its increase of body temperature produced

artifacts with regards to free estrogen levels. Prior
(L9B2a) supported this by her dismissal of the theory that
Iowered SIIBG is caused by decreased estrogen.

Wakat, Sweeney, and RogoL (L9BZ) directed research

regarding reproductive functioning in female cross-country

runners. This study i-nvestigated athletic amenorrhea and

proposed that this term was a misnomer with oIi_gornenorrhea

being more correct. The results determined that normal
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hormonal profiles were present with normal LH and FSH

responses to exogenous gonadotropin releasing hormones. The

researchers concluded tlnat alterations in the I{PO complex

occurred above the level of the pituary, and that
oligomenorrhea may be à response to excessive energy

expenditure or limited caloric i-ntake (Wakat et àL., L982).

They stipulated th.at there may be three reasons for
oligomenorrhea: endocrine fragility, d€layed menarche, and

critical body weight.

FeIig (1983) addressed the topic of training retated

menstrual disturbances by remarking upon the seasonal

variation in activity and lack of menses in some sports. He

cited evidence that correlated decreased training and

increased normality of menstrual function. Felig (L983)

supported the tenets of hypothalamic-pituitary origination
of athletic menstrual disorders as opposed to ovarian

failure. The hormonal pattern of an oligomenorrheic subject

was typified by reduced concentrations of FSH and LH while

the endocrj-ne profile of an anovulatory eumenorrheic subject

consisted of reduced luteal phase serum progesterone IeveIs

and depressed FSH concentrations during both the luteaI and

follicular phases (Felig, 1983, p. 318).

Prior (L982a) suggested that exercise modifications

were not confined to the ovaries but were operative at the

hypothalamic-pituitary regions. She cited an earlier pilot
study of four eumenorrheic female runners in which the

following results were observed: significant shorter cycle
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Iength, nearly significant shorter luteal phase and

significant decreases of FSH and LH (Prior , J-992a).

Moreover, the data demonstrated a subtle change in the GNRH

response, quite similar to clinical presentations of

hypothalamic dysfunction. fn another study which chronicled

menstrual cycle changes of fourteen normal females who had

undertaken a progra'm of marathon training, Prior (1982b)

collected information on 48 menstrual cycles. There was a

high incidence of abnormal cycles with one third being

monophasic and probably anovulatory, and another third being

premenstrually short and perhaps lutealIy deficient. Thus,

exercise in the form of long training runs (approximately 10

miles) was associated with the aforementioned abnormal cycles

(Prior, L982b). One novel , crucj-al difference denoted by

Prior was tbat the maintenance of normal biphasic cycles

correlated with shorter training dj-stances per training
session. This observation corroborates evldence which

purports to Iink intensity and athletic menstrual

irregularity without dismissing the acute exercise

modulations.

In sumrnary, the ef f ects of chroni-c exercise have been

more thoroughly documented than acute exercise responses,

but definitive comprehension of both hormone responses has

not yet been substantiated by research. The i_mportance of

acute exercise effects should be recognized as setting
precedents for chronic hormone alterations through the HPO

complicated feedback system. The reported changes with
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acute exercise were elevations in estradiol and progesterone

with a follicular phase increase of FSH at exhaustion but no

other consistent alterations in FSH or LH. The chronic

training program modulated basal lrormonal levels with

dif ferent results. !t/ith respect to the major sex steroids

and gonadotropins, the repetitive, cumulative effect of

physical actJ-vity has been associated with decreased

estradi-ol, progesterone, FSH and LH while testerone was

elevated (I4ie1Is, 1985 ) . The area. of endocrinology and

exercise requires more research and technical refinement.

The plethora of variables related to exercise need to be

investigated further. The many possible combinations of

integrated or interference in menstrual cycle modifications

have to this point hindered any serious allocations of

direct causality. However, general patterns of exerci_se

induced menstrual abnormalities have been evident in the

preceding literature review. Shangold (1984) has summarized

athletic menstrual irregularity according to this progresslon

of dysfunctions:

1. Iuteal phase deficiency (with or without
prolongation of the follicular phase);

2. euestrogenic anovulation; and
3. hypoestrogenic amenorrhea (p. 73)

Changes in menstrual function occur as à result of single

exercise bouts and cumulative responses are rnanifested as

responses to chronic exercise. The progressive sequence of

altered menstrual states signifies that underlying mechanisms

of change must involve the entire HPO axis.
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In conclusi-on, the female body is capable of cornplex

and varied adaptations to exercise. The changes which a"re

most relevant to this project are endocri-nal i-n nature.

Although laboratory techniques have been refined, the

measurement of hormones is currently relegated to a secondary

status due to the instability of hormones, the complexity of

their acti-ons, the diurnal and cyclical secretory phases,

and great individual ranges. On the other hand, with cate

and further refinement, assessment of conditioning with

reference to horrnones and endocrine evaluations pertaining

to menstrual abnorrnalities wiII become practieal diagnostic

procedures. The higher center, the hypothalamus, has been

supported as the orchestrator of the complex hornnonal

interplay involved in the delicate balance of the organs and

substances of the female menstrual cycle. Exercj-se does

affect this pattern in transient and profound ways, the

mechanisms of which are not completely documented nor

understood.

The Premenstrual Syndrome

Introduction

For centuries, women's complalnts regarding their
menstrual cycles have been largely ignored or dismissed.

The changing roles of women in society have reinforced the

need for logical and accountable approaches to female health

concerns. Menstrual disturbances, once considered

undeserving of rnedical scrutiny, a.re presently receivÍng
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their warranted attention. one major hearth problem which

has extensive implications for physical and mental well

being, is the prenenstrual syndrome. According to Reid

(1983) PMS is a. "complex psychoneuroendocrine disorder that
results in recurrent temporary disruption of the personal

and professional lives of a substantial number of women

throughout their reproductive years" (p. 1).

Although the current popular appellation is 'syndrorne,'

PMS can not be correctly labelled as such loecause each

individual displays variabitity with respect to periodicity

and manifestations. According to Witt (1984) it may more

accurately be described as ù 'condition. ' Premenstrual

bension, another common label, refers to only one category

of possi-Ole symptorns (Witt, 1984 ) .

PMS is "a major clinical entity which affects a. large
proportion of the female population" (Reid & Yen, 1981, p.

85). It has been estimated that approximately 90% of aII
women experience some degree of prenaenstrual discomfort

(Cassara & Egger, 1983; Reid 1983; Witt, l-984) . Of these,

an estimated 4O-5O% display symptoms that may affect their
behavior (Abraham, 1980; Reid, 1983; Witt, 1984). The

degree of interference with normal intellectual, emotional

and physical functioning has been weII addressed by Cassara

and Egger (1983). These authors report that a high level of

interference is a distinguishing factor between PÞlS and

normal tnenstrual discomfort or molimina. Abraham (l-980)

referred to the degree of temporary dysfunction in social
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a-îdfor occupational j-nteractions as affecting 2O-4O% of

women. A further LO% of women in their reproductive years

could be diagnosed as severe PllS sufferers (Dalton, L964;

Witt, 1984). Simkin (1985) reported that it is now generally

accepted tlnat 40% of women in reproductive years have PMS.

She further calculated that 3 million Canadian women were

affected with approximately one quarter million being

severely i-ncapacitated (Simkin, 1985 ) .

A primary health care concern should be the substantial
number of women who experience uncharacteristic or

aggravated symptoms which interfere with normal functions.

By this definition those patients victirnized by PIIIS are

generally incapacitated frorn the moderate to severe range.

Due to a rripple effect,' PMS claims secondary victims in

the form of family, friends and co-workers (GonzaLez, 1981;

Cassara & Egger, 1983 ). Relationships may be tested as the

PL,[S sufferer displays inappropriate behaviour and attitudes
on a cyclical basis (Gough, LgBz; Lauerson & Graves, 1983;

Vilitt, 1984). PMS has been cited as a factor in cases of

marital breakdown, family discord, child abuse, alcoholism,

work inefficiency, absenteeism and other soci-al iIIs
(Abraham, 1980; DaIton M., 1981; Dalton K., 7977). Thus,

the ramifications of PllS are manifold and further investi-
gations concerning etiology and treatment are crucial to the

optimal health status of millions. A further review of

Iiterature is presented under four headings, namely: (1)

definitions and diagnosis; (2) symptoms; (3) etiotogies; and
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(4) treatments.

Definition and Diagnosis

PMS is the clinical categorlzation for a multitude of

symptoms displayed during the premenstruum. According to

Reid (1983), PMS refers to the cyclic luteal phase recurrence

of a combination of physical, psychological and behavioural

changes of sufficient distress which result in interference

with interpersonal relationships and/or normal activities.
Prior to the diagnosis of PMS, routine medical

procedures and tests should exclude the possibility of other

pathological or psychological conditions (Debrovner, 1982) .

The distincti-on between degrees of PMS impairment is also

critical in the diagnosis and eventual treatment

prescription. According to Abraham (1980) if mild symptoms

have been discounted then there is an increased consistency

of definition.

Diagnosis of PMS usually includes information regarding

personal history, symptoms as observed through charting of a

monthly menstrua I calendar and d.ata f rom a premenstrual

rating scale (Abraham, 1980; Rubinow et ãL, 1984). There are

various opinions regarding the length of the premenstruum

and symptom eligibility. Pelosi (1984) stipulated that the

symptorns begin with the luteal phase and terminate the day

before menses. References generally concurred that the

symptomatic stage begins approximately two weeks pri-or to
and ends around the time of menstruation (Rubinow et àL.,

1984), From a self reporting menstrual calendar, there
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should be graphic evidence of congregation of symptoms during

the luteal phase. These symptoms intensi-fy towards the end

of the cycle and either taper off gradually or disappear

irunediately upon bleeding. Reid (l-983) extended this
definition and referred to four patterns of distribution of

premenstrual symptoms; the first two being most frequently

displayed (see Appendix C).

Several diagnostic aids have been developed to obtain

information regarding somatic and affecti-ve charaeteristics

of PMS. One of the original scales was the }yloos lvlenstrual

Distress Questionnaire (Moos, 1968). Other scales have

attempted to refine and improve upon this model. Useful

instruments have been developed by various authors (Steiner,

Haskett & CarrolI, 1980; Halbreich, Endicott & Schact,

1982). Their reliability and validity have been examined

and critically analysed by Rubinow and Roy-Byrne (1984).

Rubinow's group (L984) proposed a l-00 mm visual analogue

scale to ehart Plvls symptoms on a twice daily longitudinal
loasis. These authors employed this assessment method for
depression and anxiety in a preliminary study of twenty

women. This rating scheme \ilas preferred for reasons of;

simplicity, compliance, graphic translation, discrimi-nation

of PMS patterns and uniformity with associ-ated psyclrological

research (Rubinow et ãl., 1984, p. 684). Although there are

Iimitations regarding the use of rating scales as diagnostic

aids (Rubte , L977 ) , current literature supports the practice

of concurrent subjective reporting as opposed to retrospective
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observer reporting (Haskett, L982; Rubinow et àI., I9B4;

Keatley & Baldonado, 1984). The novel visual analogue scale

applied by Rubinow and colleagues (1984) shows considerable

promise as a" rel-iabIe charting and assessment instrument.

The obvious endocrine foundations of PMS have led to
research involving various hormonal imbalance theories and

respective hormonal assays. As a result, recent research

has focused on the possibitity of a biochemical marker that

rnight indicate PMS. M. Dalton (L982 ) conducted a compact

study which yielded evidence of significantly Iower serum

levels of the sex hormone binding globulin in women with

severe PlllS as compared to normal age matched controls. The

possibility of a simple blood test is supported by Gough

(1982). She further advised that util:ìzati-on of a hormonal

test as a diagnostic procedure may be contraindicated at the

present time due to practical aspects such as cost. However,

hormonal blood tests such as the binding capacity of the sex

hormone binding globulin may, in the future, be major

diagnostic aids.

According to Dalton (7977 ) , the woman with true Pl[S

will exlribit the following characteristics beyond the

criteria already stated; sugar cravings, intolerance of long

periods between food ingestion, and atypical hormonal assay.

Age of onset of PIUS has been researched and discussed and it
has been determined that PMS can begin with menarche and

continue to menopause (Dalton, L977 ). Symptoms appear to

worsen with age andfor hormonal traumas such as childbirth
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and tubal ligations (Abraham 1980). Simkin (1985) presented

results of a retrospective chart review of 237 PMS patients

from Alexandria Community Health Centre in Calgary, AIberta.

She concl-uded from this study that the profile of a typical
PMS sufferer included these characteristics; 37 years oId,

university or college education, married, two children,

abstainer from smoking and alcohol, healthy pregnancies,

post-partum depression, and negative side effects associ-ated

with oral contraceptives (Simkin, 1985). Other studies have

attempted to correlate the incidence of PMS with other

factors such as past menstrual history, parity, stress, high

intake of refined carbohydrates, tubal Iigation, Iack of

outdoor exercise and use of oral contraceptives (Abraham,

1980; Reid & Yen, 1981). There are controversial results,
however, and charting risk symptoms through self-reporting
and the use of a rating scale are the most creditable means

of clinical diagnosis.

In sununary, diagnosis of PMS has been characterized by

poorly defined and divergent procedures (KeatIey & Baldonado,

1984). Presently, patients may be diagnosed by several

available nethods with Halbreich's rPAFr rating scale being

highly recommended (Rubinow et àL.,1984). Of particular

importance is careful monitoring of the menstrual calendar

which should be done by the subject for several menstrual

cycles. From patterns displayed in the calendar, àî

individual PIvIS profile can be observed and accordingly used

as the basis for diagnosis and subsequent treatment. The
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establishment of the intermenstrual baseline fulfitls several

elements of diagnostic control. According to Rubinow and

colleagues (1984), the baseline menstrual chart differentiates
between symptom occurrence and exacerbation, illustrates
degrees of fluctuation and consequently reflects the severity
of symptorns, excludes random changes and permits assessment

of the consistency and predictability of subsequent cycles

(p. 76e).

Symptoms To date, PMS has eluded definitive medical

taxonomy. A multitude of factors such as society's
reluctance to openly discuss this j-ssue as well as the

complex pathophysiology of PMS have impeded progress. PMS

i-s characterized by a lack of clarity with reference to a

number of parameters. In the first place, PMS is cyclical
in nature, with time and duration of the condition being

changeable. There a're a multitude of symptoms which can be

loosely categorized as physiological or affective. The most

frequently noted symptoms are: irritability, depression,

edema, fati-gue, mastalgia, headache and abdominal cramps

(Livingstone et âI. , 1983 ). Other common clinicat

manifestations are binging, cravings for chocolate, sugar

and/or saIt, emotional instability, alcoholism, clumsiness,

and acne (Abraham, 1980; Reid & Yen, 1981; Pelosi, L983).

In spite of the preponderance of negative symptoms, Lever

and Brush (1981) emphasized the infrequently reported
positive behaviours associated with PIIS. Evidence of

increased creativity, sexual arousal, and accomplishment of
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major tasks due to elevated energy levels have been reported

by some individuals. The positive facets of PMS are limited
and overshadowed by the more comrnonly reported aggravated,

destructive impairments. Simkin (1985) suggested tbat the

three ma.jor syrnptoms were anger, irritability and depressj-on.

Together with headache, lack of control, cravings and fluid
retention, these account for the seven most commonly reported

symptoms. The most current and extensj-ve list of symptoms

has been compiled by Rubinow's group (1984) (see Appendix

D). To further complicate matters, this plethora of symptoms

may be exhibited differentially with regards to quality and

quantity with reference to subjects and menstrual cycles.

PMS mani-festations are unique to individuals and concerns

regarding degrees of difference from normality a,re critical
in evaluating research (KeatIey & Baldonado, 1984; Bubinow

et àL., 7984).

Etiologies For over fifty years, research has been

conducted in a variety of ways to explore the complexities

of PlvIS. Investigations regarding diagnosis, development of

rating scales and possible causes have also been conducted.

There have been attempts to eategotize symptoms and

distinguish between degrees of affliction to mj-nimize the

variability that has inundated the rnajor body of research

(Haskett & Abplanalp, LgBz; Steiner et âI., 1980; Halbreich

et àI., 1982). HistoricalIy, research has examined PIvIS

etiology through associ-ation and postulation regarding

symptoms. Pelosi (L984) presented a brief but thorough
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chronological- analysis of the major empirical and

controversial proposed causes of PMS (see Appendix E). Most

of the etiological hypotheses have addressed the symptoms of

water retention andfor mood di-sorders (Rubinow et àL.,

1984). Presently, there are a number of theories concerning

the cause of PVIS which Keatley and Baldonado (L9B ) have

classified as horinonal imbalances, nutritional deficiencies,
prolactin levels and psychological aberrations. There is

still soroe evidence of support, however, for the psychogenic

basis of PIvIS (Ruble, L977; Bernsted, Luggin, & Petersson,

1984). According to Simkin (1985), the 1980 Conference on

Psychosomatic Obstetrics and Gynecology issued a staternent

that in essence said PMS was regarded as an endocrinopathy.

Simkin (1985) reiterated that PMS should be consldered a

defect of physiology not one of clnaracter. The majority of

the literature supports the physical derivation of PMS with

physiologícal manifestations initiating or aggravating the

affective disorders. Reid and Yen (1981) supported an

earlier statement by Parker (1960) which concluded that

somatic factors were primary and that the psychic factors

appeared secondary to the physiological, biochemical and

anatomical changes resulting from hormonal influences.

Harrison (1984) has recognized that symptoms may exj-st

throughout the month but be magnified premenstrually. She

has ca1led this variation PIvIM and suggested that the

important distinguishing factor lies within the treatments

for PIIIM as opposed to PMS (llarrison, 1984, p. 19).
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Most authorities implicated hormonal and/or metabolic

abnormalities as the fundamental cause of PMS. The current

Iist of etiologies cornpiled by Rubinow and colleagues (1984)

confi-rmed this general concensus regarding the endocrinal

nature of PMS (see Appendix F). Popular theories,

controversial or otherwise, are; estrogen excess,

progesterone deficiency. vitamin B5/magnesium deficiency,
hyperprolacti-nemia, hypoglycemia, vitamin A deficiency,

endogenous horroone allergies, and general menstrual

aberrations (Livingstone et â1. , 1983; Rubinow et âI. ,

1984). Price and Giannini (1985) discussed the popular

hypotheses regarding PMS pathogenesis. They presented in

tabular form PivlS-re1ated, preliminary laboratory findings:
1.

.)

.).

4.

5.

6.

7.

B.

Decreased beta-endorphins

MHPG-increased late luteaI phase, decreased two days

prior to menses, and elevated during menses

Increased estrogen

Decreased progesterone

Deficiency of pyridoxine

Hypoglycemia

Increased prolactin

Electrolyte disturbance secondary to fluid retention
(Price & Gi-annini , 1985 , p. 36 ) .

Reid and Yen (1981) conducted a thorough review of existing
medi-cal literature and consequentJ-y developed an innovative
neurotransmitter hypothesis of PMS ' etiology (Cassara &

Egger, 1983 ). The endogenous opiate withdrawal theory of
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Reid and Yen (1981) implicated atypical responses of peptides

and endorphins in PMS. The area. of research involving the

"endorphins-endogenous opioid peptides" was declared by

Price and Giannini as "most promising" (p. 36). Through the

culmination of research, though divergent and discrete, PIvIS

has been defined as a "multifaceted psychoneuroend.ocrine

disorder involving a dysfunction in the trypothalamus,

pituitary and ovarian axj-s" (Pelosi, 1984, p. 304). However,

there is no single hypothesis or precise physiologícal- origin
that adequately explains PMS or is ernpirically substantiated.

Treatments The fact that there is no determined cause

of PIvIS precludes the development of a single prescription.

Most treatments have been developed in conjunction with
proposed etiologies. Consequently, treatments have been as

diverse and creative as their respective hypothesized

rationales. Rubinow and colleagues (l-984) have compiled a

list of treatments which are correlated with their similar
presentation of etiologies (see Appendix G). Some therapies

or treatments in vogue a"re natural progesterone supplements,

synthetic progestens, vitamln and mineral supplements (86,

Pyridoxine, megadoses A, magnesium), oral contraceptives,

diuretics and prostaglandins (Livingstone et àL. , 1-983;

Rubinow et àI., 1984). Life-style modifications concerning

stress reducti-on, dietary restrictions and physical activity
have also been suggested as having therapeutic benefits
(Reid & Yen, 1981; Lauerson & Graves, 1983; Pelosi, 1984).

For the most part, the effectiveness of any one of the
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preceding treatments has not been substantiated. Reid and

Yen (l-981) critieized most treatments because of their lack

of double blind controlled investigative trials. Results

have also been notoriously inconclusive and contradictory in
general and more specifLcally between similar trials
(Rubinow & Roy-Byrne, 1984).

To compound the issue, the placebo response rate in
treatment studies has been high, 4O%-5O% (Pelosi, Lg84;

Rubinow & Roy-Byrne, 1984; Keatley & Baldonado, L984). The

elevated placebo response, although disconcerting to the

promoters of certain treatments, supports the fundamental

existence of PMS. Clare (L979 ) suggested that the placebo

influence was not an impediment, rather it should justify

and validate further research. The implications for future

research have been alluded to by several authors. Rubinow

and colleagues (1984) emphasLzed several design considerations

that would ensure adequate selection criteria of subjects

and avoidance of common methodological errors. They

emphasized that inclusion of subjects on the basis of

retrospective rating was a major factor compromising the

results of previous studies (Rubinow et â1., Lg84). Reid

and Yen (l-981), in their systematic critique, underscored

the need for further studies under controlled conditions.

Clare (L979) also supported this stance and further suggested

tlnat more attention should be focused on the rating of
premenstrual complaints rather than biochemical measurements.

In summary, there are a number of treatments associated



36

with their respective hypothesized etiologies. rnconclusive

evidence of spurious relief of selected symptoms in random

subjects has been observed. Due to the lack of concluslve,

statistical support and the high placebo response in
conjunction with shortcomings in research design, there is
no single treatment for PMS. As a result there have l¡een

various attempts to nodify Iife-styles with reference to

decreasing stress levels, rnodifying dietary regimen and

increasing physical activity. Any benefi-cial, ameliorating

effects of such endeavours aie targely subjective and

anecdotal in nature and consequently ca.n at this time only

be allocated to a. secondary therapeutic status.

Exercise and the Premenstrual Syndrome

Physical activity has been reported to be a possible

alleviator of Pl',fS dysphoria. There is a paucity of

controlled experi-mental research concerning the effect of

exercise on PMS symptomology. In a study which somewhat

confused menstrual distress and PMS, Timonen and procope

(LgzL) comparecl various menstruar retated disturbances and

complai-nts in two groups; athletic and non athletic females.

The resulting evidence indirectly generally supported the

association between activity and fewer reported syrnptoms of

PMS, as well as fewer menstrual related difficulties. Elite
athletes were also involved in the study and generally

reflected the attenuation of symptoms, although stress of

competition was a var:-ar.le which perhaps triased the results.
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A further presentation of the llterature reviewed considers

the current status of exercise and PfufS.

\Voods, Most and Dery (L982) discovered a positive

relationship between the length of menses and PIvIS

exacerbation. Consequently, athletes who tend to experience

shorter or amenorrheic cycles generally experience less PMS.

This led to the conjecture tlnat exercise may alleviate PMS

via the indirect method of reducing or eliminating
menstruation. Moreover, these authors reported that

although the effects of strenuous exercise tvere not eLear,

physical exertion could possibly relieve symptorns in

eunenorrheic wornen (Woods et ãL,, LgBz). Abraham (1980)

suggested "prolonged outdoor exereise" would be effective in
improving the anxiety and irritability syndrome of PMS but

would have no effect on the water retention category. Pelosi

(1984) agreed that exercise may also be beneficial, excluding

the constellation of edema syrnptoms. I{e suggested that
increased physical activity and exercise would promote

metabolism and rebuild muscle mass, and urged a coincident

reduction of calori-es to decrease the percentage of body

fat, a factor which affects estrogen levels.

The strategies of positive stress management and

increased rest can also be achieved through exercise.

Lauerson and Graves (1983) promoted exercise, although they

suggested the relaxation effect was pri-mary and that an

undesired hormonal imbalance could result from over-

prescription. Yoga and meditation wefe also suggested as
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possible therapies by Livingstone, Torchia and Cote (1983).

Reid and Yen's (1981-) theory of endogenous opiate withdrawal

can be related to the effect of endorphins claimed by

runners. To achieve this "runnerts high," one must

participate in activity of a strenuous nature, consequently

physical activity may act as a substitute source of

endogenous opiates. Harber and Sutton (l-984) linked B-

endorphin increases to menstrual cycle alterations (see

Appendix H).

Price and Giannini (1985) suggested that in the

clinical diagnosis of PMS, an evaluation of daity activities
should be undertaken "because lack of exerci-se is associatecl

with increased incidence of premenstrual tension" (Price &

Giannini, 1985, p. 35 ) .

I{arrison (1984) also referred to the addictive nature

of exercise. She recommended a daity regime of at least

thirty minutes of exercise. In an interview transcript,
Prior suggested that exercise conditioning adaptations of

increased endorphin levels and decreased estrogen and

catecholamine levels, ffiâV have been responsible for the

relief of PIvIS symptoms in her current study. Caldwell

(1984) reviewed Prior's report of the initial phase of a

study concerning molimina (miId PllS) and moderate endurance

training. Preliminary results of Prior's study reported

that eight subjects experienced an overall decrease in
symptoms with significant relief of mastalgia and fluid
retention. The analysis of data concerni_ng hormone leveIs,
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not yet completed, was viewed as an important aspect of

Prj-or's study.

In summary, exercise has been recommended as practical ,

successful therapy in the management of PMS symptoms. Few

sudies have scientifically examined the effects of exercise

on PlvlS symptorns.



CHAPTER 3

METHODS AND PROCEDURES

Introduction

This study has attempted to fulfill methodological

criteria relating to subject selection and experimental

design as presented in the previous chapter. llihere possible,

factors which may have confounded the outcome have been

controlled or monitored. Due to the cyclical and individual
nature of both the female reproductive cycle and PMS, the

design selection of time series analysis was deemed

appropriate. The intent of this study was not to prove a"

cause and effect relationship between the aerobic program

and PlvlS symptoms. This investigation was conducted to

explore the associ-ation between these two variables by first
establishing that the exercise intervention produced a

training effect, and that documented daily ratings of the

PMS symptoms demonstrated changes tlnat could be associated

with the exercise intervention. The nuII hypothesis stated

that there would be no discernible changes in the PIIS

symptoms coincident with the exercise intervention of this
study and the subsequent withdrawal of the intervention.

The following subsections aîe included in this chapter:

(1) subjects; (2) experimental design; (3) data colleetion;
and (4) data analysis.
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Subjects

The subjects were selected from participants in the PIvIS

Support Group or from patients at the l{omen's Health Clinic,
Winnipeg, Manitoba. Criteria for inclusion in the study

included clinical diagnosis of PMS, àEe between 30-40 years

(as of January lst, 1985), absence of ongoing physical or

psychiatric disorders, and a sedentary activity pattern.

Pregnant women and women taking progesterone treatments or

oral contraceptives were excluded from the study. SeIf-

report nenstrual charts completed during the past year were

exami-ned to confi-rm the temporal specificity of the disorder

prior to final inclusion in the project. Clinical diagnosis,

by a medical doctor, (at least one year previous to this
study) Iabelled the women as well-defined noderate PMS

sufferers. Volunteers were requested from this group. The

initial plan was to randomly select the final study

participants. However, there \4,ere only 35 women among

randomly selected PMS medical charts who met the above

qualifications. Of this number, 12 responded to the letter
requesting volunteers, with 8 embarki-ng upon the initial
phase of the study. AII subjects were requested to sign an

informed consent form prior to inclusj-on in the study (see

Appendix I ). Medical consent was obtained for each subject

to participate in the exercise program. Of the B registrants
in the study, orly 6 completed the exercise program requisites
and participated for the duration of the research. The non-

compliance of 2 subjects was reportedly due to persoual



42

problems. The remaining 6 subjects performed the required

fitness tests, responded to the diet and exercise surveys,

complied with the exercise program criteria, and completed

daily charting for 28 weeks.

Experimental Design

Sj-x women participated in a twenty-eight week

experimental study in order to investigate the relationship
of regular aerobic exercise intervention and the reported

symptom changes to PMS. A single subject time-series design

(ABA) was used to compare the baseline and intervention
patterns for symptoms of PùIS, as determined from self-report
charts (KratochwilI , 1978). The type of time-series employed

in this study is also known as a multiple N, single

intervention design. Kratochwill (L978) referred to this
experimental design as the ABA time-series wherein there was

". greater certainty that the intervention was responsible

for change . " as compared to the AB design (p. 4L).

Another advantage of this design is that it ". permits

an investigator to examine the pervasiveness of an

intervention over groups or individual subjects" (KratochwiIl,

]-978, p. 69).

Further to these advantages for this particular type of

time-series research, the choice of design was governed by

the following factors: the individual menstrual and

premenstrual profile of each PMS subject is important; the

individual subject's response to the intervention is
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critical; with time-series research, a small N is permitted

whereas a traditional research method would demand à Large,

costly sample; and additionally, more traditional research

methods rnask or moderate the interindividual variabj-lity

eharacteristic of PMS. I\iithin the f lvlultiplê N, single I

design' the examination of individual responses is fostered

as welI, the graphical representation of data highlights the

cyclicaL nature of the reproductive cycle and associated PIvIS

symptoms.

During a minimum initial baseline period of two

menstrual cycles or eight weeks, the subjects completed a

daily report of somatic and emotional symptoms. FoIlowing

establishment of a consistent baseline pattern, exercise

intervention in the form of regular aerobic fitness classes,

was sequentially introduced for a twelve week period. The

subjects continued to record daily symptoms of PIIS throughout

the exercise period and for eight additional weeks. Aerobic

fitness and body composi-tion were evaluated at weeks 0, B,

L2, 16, 20, 24 and 28 in order to monitor the effect of

training and detraining (see Figure 1). Test I at week 0

was used as a famiLiarization process. At weeks 0, 16 and

28, a. three day dietary recalI was administered.

CampbeII and Stanley (1966) defined time-series

research:

The presence of a periodic measurement process on
some group or individual and the introduction of
an experimental change into this time series of
measurement, the results of which are indicated
loy a discontinuity in the measurements recorded i_n
the time series (p. 37).
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According to KratochwiII, in time-series research, it is
important to define the group well and to 'match' subjects

in ABA designs such as this; a rmultiple N, single

intervention' (Kratochwill, 1978, p. 35). By imposing the

entry criterj-a, several inadequacies as cited in analyses of
past PIVIS research were hopefully avoided (Keatley & Baldanado,

7984; Rubinow et àI., 1984). One of the primary tasks of

this research was to attract subjects who fulfilled criteria
as specified in this chapter and who represented a well-
defined group of PIUS subjects.

Although the replication of the ABA design on six
different subjects strengthens postulations and conclusions

regarding the intervention, there are several problerns

associated with the ABA design itself. In the first place,

the experirnent ends on the baseline thus tlre ethics of

withdrawing the exercise intervention then terminating the

study have been considered. This point was discussed and

agreed upon by the subjects. Although time constraints did

not allow a second B phase to be added, the opportunity to
return to the exercise program was offered to aII of the

subjects. Secondly, it was questionable whether the post-

exercise time period would show evidence of a return to

baseline. rt was considered possible that the physiorogical

effects might have tapered off to baseline levels within the
I weeks but the PIvIS symptoms rnight not meet pre-exercise

ratings. Thirdly, to avoid the susceptibility of this
research to an rhistorical effectt the start of the study
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was staggered or sequential according to the individual
subject's menstrual phases or the completion of two lunar

months. These two roethods were employed to serially initiate
subjects to the intervention due to the lengthy nature of

one subjectrs first cycle and the temporal limits of the

study. Additionally, the intra-individual variability with

regard to cycle length and PlvlS symptorns has previously been

clinically documented for these subjects.

An ABAB design would have provided a. greater measure of

reliability but time constraints disallowed this format.

The reliability of the ABA design depends upon the

replication over the six subjects. A contraindication
regarding dieting and the monitoring of such through the

Nutriprofire procedure was one feature specificarly included

to reinforce exercise as the treatment variable. One

recognized threat was that most subjects became more familiar

and comfortable with testing procedures, primarily the

bicycle ergorneter. Although a familiarization session

occurred with fitness test I, the variable of time on the

bike may not be wholly attributable to increased or decreasecl

fitness levels. The lengthy nature of the study along with

the single, conti-nuous intervention phase may have allayed

most external validity threats. Ivleasurement procedures and

test protocols were uniform throughout the study. AIt

fitness tests were administered by the author. Standardized

charting of PùIS symptoms was strictly adhered to including

initial declaration of symptoms and time of journal entrj-es.
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Exercise Program

Following an initial exercise test the six (6) subjects

were enrorred in an aerobic fi-tness crass for twelve weeks.

The rationale for the serection of this type of exercise has

been included in the review of literature. The participants
were requested to attend a minimum of three and maximum of

four, sixty mi-nute classes per week. An instructor taught

aII classes, which consisted of stretching, muscle group

exercises and aerobic exercise. Each aerobic class consisted

of approximately the same general format: approximately 15

minutes of warmup exercj-ses; 20 minutes of large cardiovascular

Iocomotor movements; 15 minutes of conditioning floor work

exercises; and 10 minutes of cool-down activities. Subjects

were requested to attend rbeginner workoutsr wtrich emphasized

instruction and demonstration of safe positions as well as

modifications of intensity according to target heart rate
principles.

The intervention consisted of a LZ week 'aerobics'
exercise program wherein subjects were requested to
participate not less than three times or more than four

times per week. All subjects who completed the study

attended less than the required number of classes and

compliance appeared to wane slightty after the second month

of the intervention. In the first month of the study the

subjects attended a mean of 3.O2 classes. Mean number of

classes attended for the second and third months were 2.54

and 2.17, respectivery. Although five of the slx individuars
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complied with the minimum number of crasses initially, there

was an observabl-e reduction in individual compliance over

the three months for all subjects.

There were two dropouts during the study. The first
withdrawal occurred in the preliminary phase of the study

with 'personal problems' cited as rationale. At the

beginning of the second month of the exercise program a

second subject withdrew due to chronic back problems.

However, six subjects fulfilled the entry criteria and,

except where indicated, compreted the research requirements

for the 28 weeks.

Data Collection
a) Charting of PMS Symptoms

A menstrual calendar was developed for this study from

a 100 mm visual analog form in current use by Rubinow et aI
(L9B ) (see Appendix J). Symptoms, graded 0 to 100 with 0

being absent and 100, severe, were observed and indexed

daily. This data was translated to graphic form (see

Appendix I''.). The subjects were encouraged to complete their
daily journal entri-es each evening, prior to retiring. The

claiming of symptoms, explanations of charting and practice

in using the visual anarog scares occurred at a preriminary

meeting before the baseline charting began. To further
enhance continuity, subjects were periodically reminded of

their original definitions of the four symptoms and thus

charting of declared symptoms was reinforced. At the bottom
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of each page which represented one day's entry, specific
areas requested the recording of the date and the occurrence

of menses. As welI, the inclusion of anecdotal information

regarding diet, exercise and undue stress was deemed

important. Space for written comrnents was made avaLlabIe

for notation of concerns, circumstances, illness or other

influences regarding the data registered on the rnonthly

calendar.

The rationale for utilizing a menstrual carendar which

incorporated four 100 mm vi-suar analog scares was based upon

the following points; the data points are more discerning of

variability, the data aIIows for better or clearer translation
of the interventj-on effect and the ease, r€Iiability,
efficiency and methodological reliability have been

supported in the literature (Rubinow et &1., 1984; Bond &

Lader , L974).

With regard to the reliability of the charting
instrument, qualitative data have been utilized in
psychiatric research and more specificarty with pÞls-related

affective disorders (Moos, 1968; Halbreich et âI., 7982:'

Haskett & Abplanalp, L982). The method of prospectlve,

concurrent charting via the visuar anarogue scare has been

supported by a scientific study conducted by Rubinow and

colleagues (1984). These authors conducted a preliminary
application of this measure to confirm the menstrually

related mood changes of depression and anxiety. Their

investigation supported the employment of 100 mm visual
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analogue scares in the identification and assessment of
nenstruarly related mood disorders. Additionar support for
the utilizati-on of analogue scales in the evaluatj-on of

subjective feelings came from Bond and Lader (L974).

Evidence regarding the acceptance and value of verbal

data was tendered by Ericsson and Simon (1980). O'Rourke

(LgBz) presented data which supportecl subjective appraisals

relating to menstrual cycle disturbances and mental health.

VerbaI reports were not documented but prompted the creation

of an anecdotal report administered at week 20 (see Appendix

L). This questionnai-re elicited comrnents and responses

regarding the exercise program and personal conjectures

regarding PMS symptomology. The rationale behind this
anecdotal form was two-foId. Personal comments were

considered an i-mportant supprement to the research conducted

and such use of qualitative data has been accorded scientific
status (Ericsson & Simon, 198O; O'Rourke, 1982). Secondly,

the form provided the subjects with an instrument by rvhich

they could attempt to formulate their own thoughts regarding

exercise and Plds and as well evaluate the exercise program

itself.

Anecdotal Survey: PMS and Exercise (Appendix L)

This form was used to gather qualitative data to
supplement the charted symptorns and to document the general

attitudes and perceptions regarding the Exercise Program and

PIvIS (see Appendix L).

b)
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c) Dietary RecaII

To monitor diet, the Nutriprofile method of collecting
and computing information was utilized (see Appendix M). At

weeks 0, 16 and 28 the subjects were required to record

dietary intake over the last three days. A nutritionist
conducted the computer analysis of the dietary recall.
Monitoring of dietary status was necessary due to its
implications for PMS, and the information was used as

supplementary data to corroborate self-reported charting of

syrnptoms. The lilutriprofile data was collected as a control
mechanism in that reduction of caloric intake, along with

the exercj-se intervention, was not desirable. Subjects were

requested to not diet and to adhere to their lifestyle
regime, i. e. maintain the same eating habits throughout the

study.

d) Fitness Evaluation

Each subject reported to the fitness studio prior to

the exerci-se test for a familiarization session. For all
subsequent fitness tests, subjects were instructed not to
engage in any strenuous activity for twenty-four hours and

to consume only a tight meal two to three hours prior to the

test. Participants were also requested to refraj-n from

caffeine products and cigarettes during the three hours

preceding the evaluation. In totaI, there were seven fitness
tests, numbered herein I-VII j-n chronological order. Test I
was the familiarization session and tests rr-vrr comprised

the fitness results. Prior to the forrowing physical tests,
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each subject was weighed on the calibrated Seca scales.

i) Predicted Maximal Oxygen Uptake

The subjects performed a progressive, eighteen minute,

three stage cycle ergometer (IvIonark) test. Maximal oxygen

uptake (VOZ max) was predicted from the steady state heart

rates at three work loads using a.n age corrected nomogram

(Astrand & Rhyming, 1954) . Heart rate was recorded, using a

stethoscope and stopwatch, for 30 seconds at the second half
of each minute of the test. The predicted maximal oxygen

uptake has been expressed in absolute terms (L.min-1) and

relative to body weight (mt.kg.min-l).

if) Body Composition

Skinfold measurernents were taken at four sites (biceps,

triceps, subscapular, and suprai-liac) for calculatlon of the

sum of skinfolds and percent body fat (Durnin & Wornersley,

J,974). l{easures at each site were taken a minimum of twice

until a pair of readings were within 0.5 mrn of each other.
The average of a paired reading represented the value for a

given site.
ii-j-) Flexibility

The sit and reach flexibility test was administered

according to standard test procedures.

iv) Strength

The hand dynamometer was utilized to measure right and

Ieft grip strength according to standardized. testing
protocol.
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v) Compliance

Compliance to the exercise program was recorded at the

exercise studio and in the menstrual journals.

Data Analysis

It was considered of prirnary importance to establish
whether or not the exercise intervention and withdrawal were

influential in establishing a training effect and detraining
effeet, respectively. An Analysis of Variance with Repeated

Measurements was utilized to evaluate the significance of

changes in the dependent fitness variables: YOZ (mt.t<g.-1

min-l), % boay fat, flexibility and total grip strength.

Where a significant difference between means was obtained,

the Newman-I(euls Post-Hoc Test was applied. Data relating
to performance on the bicycle ergometer: maximurn work load

achieved; and tirne at this work load have been presented

along with the primary fitness variables of predicted maximal

oxygen uptake and percent bodyfat for each subject. The

total test results have been inspected for individual
exercise responses. After the significance of the training
effect was established, the relationship of the exercise

intervention to reported changes in PldS symptoms was

analysed.

The PIIIS parameters, the charted symptom changes,

provided a second major source of data. The information
contained on the visual analogue scales has been translated

into graphs and included in the next chapter. Although
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there was no statistical analysis of these graphs, they were

examined visually to determine differences and extent of

differences in the cyclical patterns from baseline throughout

the exercise intervention and back to baseline.
The issues regarding the employment of traditional

statistics to time-series studies have been explored.

According to Kratochwill (1978), statistical tests may be

more sophisticated but the relative insensitivity of ocular

analysis may be valuable. This source stated that the lack

of refinement clnaracteristic of visual inspection was

redeemable in that an effect would have to be pronounced or

clearly evident before proclaiming the intervention
responsilole for change. Thus, statistical tests of

significance may detect less powerful effects but graphed

data must demonstrate convincing modifications. Kratochwill
(L978) suggested that visual inspection procedures probably

increase the possibility of a Type II error and decrease

Type I error probability
The usual criteria for assessing change through visual

analysis are changes in level and trend (slope). This study

has generated data which is cyclical in nature and

consequently cannot be easily submitted to statistical
analyses. The reported symptoms may represent serially
dependent data. Secondly, the essence of PMS research, ancl

in particular of this investigation, is the indÍvidual.
Therefore, the use of statistics whieh may rnask individual
effects is contraindicated. The initial purpose of this
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study was to determine if any relationship exists between

exercise and reported PMS symptoms. Consequently, visual
inspection of the data was valuable in looking at individual
subject's and symptornrs response to the exercise interventj-on

and withdrawal phases.



CIIAPTER 4

RESULTS Ai{D DISCUSSION

Introduction

The contents of this chapter have been presented under

the following headings: fitness parameters which includes
group and subject analyses; PMS parameters; and the

relationship between exercise and PMS. The initial section

which enconpasses the evaluation of the exercise intervention
has been addressed from two perspectives. The results from

the fitness tests for the group were submitted to traditional
statistical treatment and have been presented and explained

under the first fitness subsection. The subsequent fitness
subsection has examined the six subjects' individual
responses to the exercise intervention. rn the second major

section, the results pertaining to PMS symptomology have

been displayed in graphic form. Under the final heading

concerning the relationship between PIdS and exercise, there

is an introduction folrowed by a case study of each subject.
Further discussion with reference to this study and other

research completes this chapter.

Fitness Parameters

Group Analysis

The àE@, weight

presented in Table 1

deviations for these

and height

along with

measures.

subjects ate

and standard

the seven fitness

of the six
the means

Data from
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Table 1

Physica L C}:^aracteristics
Of The Six Volunteer Subjects

Subject No. Age (yr) Iïeight (ke) Height ( cm)

1

,

.)

4

5

t)

30

34

40

34

ÐryJ¡

J¿

59.09

49.09

68. 18

52 .27

64.50

66.36

162.56

165. 10

L62 .56

160.00

L67.64

L75.26

n=6
Mean tii 85.33

Standard
Deviations (+S.D. ) (+3.44)

59.92

(+7. 84 )

]-65 .52

(+5.43 )
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tests, j-ncluding weight, sum of skinfolds, percent body fat,
flexibility, right and left grip strength, resting heart

rate, predicted lnaximal oxygen uptake expressed in absolute

terms (1.min-1) and corrected for body weight (mt.kg-l.min-l
and total time on the bicycle ergoneter were submitted to

the statistical analysis as described in Chapter 3. This

treatment of the full data disclosed no significant mean

differences in any variable for the seven testing sessions.

When the fitness statistics were modified by temporarily

removing the variable ràw data reported on Subject 3, a

repeated statistical analysis of this partial data

demonstrated significant differences between means as

indicated in Table 2.

Thus, there is evidence to support that five subjects

demonstrated a training effect due to the exercise

intervention. The results show that there is a significant
difference of means lcetween the IVth and IInd fitness tests

with respect to ¡naximum volume oxygen uptake. A

corresponding significant difference was found between the

exercise phase test and the two post exercise tests for this
same varj-abIe. Thus, this primary indicator of fitness
denotes that the exerci-se phase fitness test IV group mean

YOZ (mI.kg-l.min-l) was significantly higher than the

indicated pre and post exercise means.

The percentage of body fat showed a si-gnificant
difference only between Test II and Test VII, thereby

indicating that the group mean did not significantly vary

),
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with the exercise interventlon. The exercise phase means

were not significantly different from pre or post values and

emphasize that reported PMS symptom changes were not

compli-cated due to exercise-related body weight and

compositj-on decreases. There was no significant difference

between means for the sit and reach flexibility variable.
This indicates that the training effect would appear to have

been limited with regard to this measure of flexibility.
The grip strength group ineans were significantly

different from Test II to the last three tests in respective

order of significance, VI, V and VII. These significant
differences indicate that grip strength improved over the

exercise i-ntervention and this parameter of fitness was

maj-ntai-ned af ter peaking one month post exercise withdrawal.

Although the fitness results are varied for the group,

the above evidence does support tlnat there was a training

effect during the exercise i-ntervention and a. coincident

detraining response after withdrawal for VO, (mI.¡g-1.min-1)

Grip strength results also tended to support the effect of

the exercise intervention.

Subject Analyses

The design of this study necessitated the examination

of the six subjects from a case study perspective. The

complete results of the six fitness tests are individually
presented for each subject in Tables 3, 4,5, 6,7 and B.

The values featuring asterisks denote missing data which

have been estimated by linear regression calculatj-ons. Each
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of the subjects exhi-bited varial¡le physical, iletabolic and

cardiovascular responses to the exercise program. A complete

fitness profile on each subject has been included in
subsequent case studies. Generally speaking, alI subjects

except Subject 3 fulfilled to varying degrees of different
variables, the expected training and detraining patterns.

During the exercise intervention, YOZ (I.min-l) and VO,

(ml.kg-1.min-l) reached their apex for most subjects. An

exercise associated weight loss was observed for only one

woman (Subject 6); alI other subjects either maintained or

gained weight. Body cornposition assessments illustrated a"

similar pattern as above with only Subject 6 reporting an

apparent training-related decrease in percent body fat while

others maintained or increased in this àtea.. A general

conditioning due to the exercise program was evident for alr
subjects when the following responses were considered in
comJoinat j-on: increased tilne to exhaustion, elevated f inal
work load stage, and prolonged time at higher work loads.

Idoreover, the series of heart rate recordings indicated a

training effect for most subjects. Flexibility and strength
generally increased during the exercise program. Thus, from

the data as presented in the Tables, the salient feature is
that a training effect occurred for aII subjects. The

pattern of conditioning was different across subjects and

variables. The strength of these changes and the

reinforcement of the intervention as a treatment rnodality
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will be discussed with reference to individuar pMS symptom

profi Ies.

Nutriprof i le Inf orrnation

The six subjects exhibited a Nutriprofile dietary intake
pattern similar to age-matched Canadian women (Nutrition
Canada, 1976). Accordlng to nutritionist Grunau (1985),

these subjectsr diets were low in iron, folacin, calcium and

vitamin D, and percent fat of total food ingested was higher

than recommended. Specific dietary information regarding

caroric intake has been incruded in the case studies at the

end of this chapter.

GeneralIy, there r#ere slight fluctuations in diet with

reference to the intake of food, measured in kilojoules and

the percent varue for the three main nutrients; carbohydrates,

protei-n and fats. There was no indication from these

parameters that any subject was restricting energy intake or

modifying eating patterns to reduce body weight except for
Subject 1 who reported a mid-exercise intervention reduction

in kilojoules ingested. This particular subject did not

experj-ence weight reductj-ons during the exercise program.

Thus, the diets of these six women were not significant
factors in that there were no serious deviations. The

exercise intervention was not cornpromi-sed by dietary changes.

PMS Parameters

The results of the prospective, longitudinal charting
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f or the PIvIS symptoms, depression, anxiety, cravings and

water retention, are presented in graphs in Appendix K.

This set of graphs has been arranged so that a single page

includes the four symptoms per subject per cycle, io
chronologieal order. A complementary representation of

reported PMS symptoms has been inserted in this section.

The original graphs were reduced and collated accordi-ng to

symptom, cycle and subject and are displayed sequentially.

These graphic portrayals of the longitudinal PMS self ratings
are contained in Figures 2, 3, 4, 5, 6 and 7 . Exercise

intervention and withdrawal have been demarcated. The time

axis \Mas purposely not rendered continuous so that the

variability in cycle length and consequently the number of

cycles over the study's duration would be emphasized. The

cycle lengths varied from L2 days to 55 days and the minimum

number of cycles was 5 whereas the maximum number was B.

The normal expected values of 28 day cycles with 7 to 8 over

the investigation were more commonly reported yet there was

evidence of sporadic cycre length within individuars as werr

as between individuals.
There was huge variance with respect to the individual's

vulnerability to certain of the four symptorns and the range

of ascribed ratings. Although the establishment of a

constant baseline is important to time-series research, the

consistent menstrual pattern may evade personal definition
as well as observance. The study criteria of two menstrual

cycles or two lunar months appeared to be sufficient as the
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Figure z

Longitudinal PùlS Self Ratings
From 100 mm Visua1 Analogue Scales

Subject 1
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Figure 3

LongitudinaL PllS Self Ratings
From 100 mm Visual Analogue Scales

Subject 2



Figure 3. SUBJECT 2

Exercise
Intervention

4

C

H

0

H

2

0

-v^fr]/v



73

JVI ' 
J

8

c
H

0

"4.-""\

I
l
Il
I

Ij/^^
H

2
0v^1 ,t'^u/"



74

igure 4

LongitudinaL PMs Self Ratings
From 100 mm Visual Analogue Scales

SubJect 3
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Figure 5

Longitudinal PMS SeIf Ratings
From 1O0 mm Visual Analogue Scales

Subject 4
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lgure 6

Longitudinal PMS SeIf Ratings
From 100 nm VisuaI Analogue Scales

SubJect 5
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igure 7

Longitudinal PMS Setf Ratings
From 100 mm Visual Analogue Scales

SubJect 6
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subiects were prevj-ousry diagnosed PMS patients. Generarly,

there were perceived changes associated with intervention
and withdrawal of exercise. A detailed visual inspection
for each case study is subsequentry presented but there are

several noteworthy trends evident in the graphs. Exercise
j-ntervention cycles are generally charaeterized by an

attenuated or more fragmented pattern of charting. In

Iooking at the configuration it is evident that, in most

instances, the exercise program either reduces the level of

the reported symptom, alters the shape by inserting more

asymptomatic i-ntervals andfor reduces the length of

symptomatic time. There appear to be different ti¡nes during

the exercise intervention for individual subjects to
illustrate the maximum alleviation of symptoms. Several

subjects reported an exercise associated increase for the

carbohydrate cravings symptorn. With the withdrawal of

exercise, the symptoms ratings followed several patterns.

Commonly, the configuration especialty with reference to

height neared baserine levers within two months. There were

several obvious examples of the reduction of symptoms'

ratings continuing through to the last fitness test.
Further introspection regarding individuar responses is the

focus of the next section.

The Relationship between Exercise and PùIS

Introduction
The focus of this multiple N, single I research has
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been the six individuals' responses to the exercise and PMS

parameters. The following case studies represent a concise

translation of the salient changes recorded for each subject.

Pertinent evidence from the fitness tests, the Nutriprofile
analysis, the self-report longitudinal PIvIS graphs and

anecdotal survey excerpts have been collected to produce

individual profiles. Compliance to the exercise program Ìras

also been recognized as contingent to the individual
conditioning responses (Appendix N).

These six case studies are presented and discussed in

terms of the criteria listed immediately above as well as

the hypothesized relationship between exercise and the

attenuation of PMS syrnptoms.

Case Study: Subject 1

Subject 1's data, presented in Table 2, offerecl evidence

of a training response to the exercise intervention. Both

predicted maximal oxygen uptake values demonstrated

increments coincident with the exercise program. Relative
predicted maximum VO, Íncreased j-5.9% from Test II to Test

V. Body weight and percent lcody fat parameters indicated

slight reductions at Test V. These modifications cannot be

wholly attributed to a training effect as the Test IV
Nutriprofile results documented a changed food consumption

pattern. This dietary recall computed a substantialty lower

amount of kitojoules ingested and revealed an obvious

reduction in percent of total food intake. Consequently the

control mechanism for diet and body weight registered
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modifications which may have slightly confounded the exercise

intervention " This subject recorded the lowest average

number of classes attended per week (2.33 ) for the exercise
program.

The self-rating PMS journal relayed the following
menstrual cycle information. [{enstrual cycle length was

erratic with 45 days being the longest interval. The

remai-ning cycles were longer than normal and resulted in the

occurrence of only five full cycles for the studyrs duration.

AII four symptoms were equally relevant to Subject 1. Visual

inspection of the longitudinal graphs (see Figure Z) showed

trends which support the hypothesis of alleviated PMS

symptoms related to the exercise i-ntervention. AII factors
of configuration, height and length of reported symptoms

displayed olrvious modulations during the exercise program.

A reversal of these effects was witnessed with exercise

withdrawal, and the fifth cycle registered approximate

baseline patterns. According to the anecdotal survey, this
subject perceived participation in the exercise program to

have positive, damping effects on her PMS symptoms and she

expressed a desj-re to return to a similar program upon

completion of the study.

Due to the length of the first menstrual cycle, Subject

1's symptoms are not tightly clustered in the luteal phase.

For example, cycles 1, 3 and 5 \ryere 45,30 and 31 days,

respectively. However, there are discernible differences

Joetween the exercise configurations non exerclse patterns.
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For alI four symptoms, the exercise patterns were

substantially modulated. Ratings of three symptoms during

the exercise phases were of considerably reduced amplitude

than pre- and post-exercise ratings. This disparity was

less noticeable for the water retention symptom. Moreover,

the exercise configuration ilrustrated that ratings tended

to be consistently low for longer intervals. Similarities
between the pre- and post-exercise configurations also

emphasize the reduction of symptom interference in the

exercise phase. These obvious differences provi-de further
evidence to relate the exercise intervention to alleviation
of PMS symptoms.

Case Study: Subject 2

The training response displayed in Table 3 for Subject

2 was moderate. There was a 27.6% i-ncrease at Test IV in Í{O,

relatj-ve to body weight. Body weight and percent body fat
fluctuated throughout the study but the fitness tests during

the exercise intervention did not reveal a pattern of reduced

values for these physical parameters. The Nutriprofile
anaryses revealed sright modifications in food consumpti-on

patterns with stable revers of kilojoules ingested before

and during the training period. The final dietary recall
noted a significantly reduced intake of food.

Records showed that this subject attended an average of
2.5 classes per week. This subject experieneed seven

comprete menstrual cycles with the eighth cycle terminated
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by the study after 27 days. Cycle lengths were within
normal ranges.

The conditioning effect of the exercise intervention
was related to the attenuation of the self-reported PlrfS

symptoms (see Figure 3). Depression was not a symptom which

appeared to typify Subject 2rs PMS dysfunctions and was

regularly perceived as dismissable. Both anxiety and water

retention were reportedly reduced to varying degrees during

the exercise program and returned to near baseline levels
with absence of exercise. The symptom of carbohydrate

cravings showed a slight damping effect during the

intervention with an interesting erimination after exercise

withdrawal.

The exercise cycles were reported asymptomatic for
anxiety whereas it was rated moderate during the pre- and

post-exercise cyeles. The uncharacteristic isolated spike

in cycle 2 was not matched by cycle 8's gradually heightened

ratings. Carbohydrate cravings appeared to become more

manageable during exercise but were completely eliminated as

an aggravating factor in the post exercise ratings. The

final symptom of water retention illustrated that the

exercise ratings were generally depressed and consistently
lower than the other two cycles of ratings. The greatest

discrepancy is evident prior to lnenses where post exercise

values received the maximal ratÍngs from Subject 2. In

summary, the ratings of the three PMS symptoms for the three

selected cycles showed varying moderation of symptoms from



B7

baseline levels to exerci-se leveIs. This subject reported

positive responses on the exercise survey and generally

recognized the personal benefits of exercise-related PI.¡IS

changes.

Case Study: Subject 3

As demonstrated by results in Tab1e 4, a typical
training response was not observed in this subject. The

primary variables of predicted maximal oxygen uptake in
Tests III and IV were high but did not attain the initial
test level. There was a decrease of l.5.4% for VO, (m1.tg.-1

rnin-l ). Uncharacteristic increments in body weight and

percent body fat reported during the exercise program have

nullified measures of fitness gains. Fitness level may be

postulated to have increased during the exercise program on

the basis of increased tirne to exhaustj-on and longer

performance times at higher work loads recorded for the

three exercise program fitness tests. The elevated values

for the variables of body weight and percent body fat could

not be directly associated with changed dietary regime.

Informatlon from the Nutriprofile analysis revealed fairty
constant amounts of kilojoules ingested and no variation in
relative nutrient percentages except a reduction of

carbohydrates and increase in fats two months post exercise.

Consequently, dietary changes reportedly did not confound

tlre exercise intervention. However, the changes in body

weight and body composition reduced the strength of the

exercise intervention. Conpliance to the exerclse program
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was average with 2.5 classes attended weekly.

Menstrual cycles were consistently within normal range

rimits with a totar of seven complete cycles over the studyts
duration. The longitudinal graphs disptayed in Figure 4

visuarly demonstrated a change in rength and confj-guration

of aIl symptoms, progressively through the three months of

intervention. Upon withdrawal of the exercise program,

Subject 3 initially rebounded to exceed baseline patterns

then evidenced a eurious asymptoma"tic interval at the

beginning of the final month post exercise. Another unique

trend was observed in the level of symptoms with the

intervention application. Arr four syrnptoms were recorded

as being higher than baseline, however, the duration of

symptomati-c periods was decreased and the heights were

considerably depressed during the final exercise month.

According to the anecdotal survey, this subject perceived

exercise to have some positive alleviating effects but

reported hishry variable monthry patterns. This individual's
variability witnessed herein is supported by PIvIS l-iterature.
Subject 3 did not relate that exercise was worsening her

symptoms but accounted for the 'bad monthst as a personal

PMS pattern.

Subject 3 reported a distinct amelioration of the

depression symptom during the exercise phase. The ratings
were substantially lower and less frequent than the non

exercise phases arthough one isolated, preovuratory elevated

rating was recorded. This heightened rating near ovulation
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occurred for all four symptoms and has been accepted as one

possible pattern of Pi',fS (see Appendix C). Anxiety,

carbohydrate cravings and water retenti-on symptoms displayed

results similar to those for depression. A considerable

reductíon of the appetite-related symptom in the tuteal
phase of the post exerci-se cycle is also noted. Subject 3

did not manifest typical fitness parameter results but

according to these graphs has reported modulated PMS ratings

congruent with the research design. ThÍs anonaly was

addressed in the literature review and signifies the clinical
considerations of exercise intervention with the perceived

ratings of PMS symptoms.

Case Study: Subject 4

Table 5 contains fitness results for this subject. The

YOZ max expressed relative to body weight showed an increment

of 23.3%. This, along with evident augmented capacity to

accomplish more work, suggests that a definite training
response was observed. Body weight and composition

measurements did not markedly change during the interventlon
phase. According to the I,Iutriprofile analysì-s, Subject 4

registered stable patterns and amounts of food consumed with

a reductlon in kilojoules recorded at the termination of the

study. Compliance to the exercise program was an average of
2.5 classes per week.

There were seven complete menstrual cycles and a partial
eighth one of 19 days during the research with cycle length
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within normar ranges. Alr symptoms were charted with water

retention being the most obvious PIvIS impairment. Longitudinal
graphs of PivIS self-rati-ngs are presented in Figure 5. During

the exercise phase, aIl symptoms except depression displayed

noticeable attenuation with regards to configuration, length

and height of symptomatic periods. Anxiety and carbohydrate

cravings were alleviated to such a" degree that totally
asymptomatíc months were reported. The uncharacteristic

exacerbation of depression during the finar exercise month

was synchronous with the death of Subject 4's father. The

factor of depression was rated sporadicarry throughout the

exercise cycles. when the initiat high ratings were excluded,

the luteal crustering of depression ratings demonstrated

similar patterns for all three cycres. This finding may be

rationarj-zed as a unique individual response to initiation
lnto the exercise program or may sirnply be coincidental.

The analysis of anxiety yielded more typical results with

the exercise cycles recordi-ng constant null ratings whereas

the non exercise cycles displayed asynchronous isolated
rating spikes. carbohydrate cravings were rated as initialry
high and more frequent at the first exercise cycle but

symptoms were armost eriminated in both successive exercise

cyc les .

Water retention was a more discriminative factor in
Subject 4's PMS profile as indicated by the complex series
of ratings illustrated in Figure 5. There was a slight
peri-ovulatory rise in symptoms, and definite clusterings
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were manifested in the mid-ruteal phase. The exercise cycres

were characteri-zed by lower maximal ratings, with less

frequent erevations than the pre-exercise configurations.
This simiLar pattern was initíally imprinted and minimized

for the post exercise cycles arthough an isorated maxirnum

tating was recorded toward the end of the luteal phase in
cycre 7. The responses of subject 4 generally substantiated
a relationship between the exercise intervention and

alleviation of symptorns.

The withdrawal of the exercise intervention elicited
patterns trending to but not achieving baseline except for
the anxiety symptom. According to anecdotal responses, the

exercise intervention improved PMS symptoms, especially

water retention, and generally resulted in a more positive
management of PMS.

Case Study: Subject 5

The fitness variables as tabutated in Tabre 6 supported

an obvious conditioning response. There was a 26.L% increase

in VO, max (mI.kg.-1min-1). Body weight and composition

vyere slightly higher during the mid-exercise phase.

Modifications were noted in the finar Nutriprofire analysis:
the percentage of carbohydrates and protein increased with a

concomitant decrease in fats, and the total amount of
kilojoules consumed was increased. these changes did not
directly affect the exercise phase and, thus, the

intervention effect was recognizabry the exercise program.

The demonstrable training effect may be partially accounted
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for by the high compliance of Subject 5 who attended an

average 2.92 classes weekly.

Seven complete menstrual cycles were reported with an

eighth of L2 days terrni-nated by the research design. Cycles

were normal length. Visual analysis of the graphs comprising

Figure 6 was conducted. AtI four symptoms were charted and

the exercise intervention demonstrated a progressive

moderating effect overall with respect to configuration,
height and symptomatic duration. Upon exercise wi-thdrawal,

the symptoms of depression and carbohydrate cravings renained

unacknowledged. I{ater retention tended to approach baseline,

but to a reduced degree. A classic relationship between PMS

and exercise was characterized by Subject 5's rating of

water retention symptoms. According to survey responses,

this subject perceived exercise to be beneficial in
alleviating her PIdS symptoms.

Depression was modulated during exercise intervention
in terms of height, frequency and length as compared to pre-

exercise ratings for Subject 5. The post exercise cycles

received constant null recordings. The anxiety ratings

discerned generalry noderated exercise configurations with

one initial elevation coincident with the i_ntervention.

There was a sirnilar dampened pattern of post exercise ratings

with an immediate premenstrual hei-ghtened rating. As

illustrated in the longitudinal graphs, the cravings symptom

was definitely alleviated for exercise and post exercise

cycres. The water retention tracings demonstrated that the
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exercise cycles were substantially less symptomatic in terms

of height, frequency and duration than either of the non

exercise phases. The post exercise cycles again showed

evidence of possible residual training effects as the

configuratj-on did not nearly achieve pre-exercise levers or

form. Thus, Subject 5 displayed patterns which reinforce
the association of minimized PMS dysphoria with the exercise

program.

Case Study: Subject 6

Fitness results for this subject are presented in
Tabre 7. The exercise j-ntervention appears to have elicited
a positive, incremental training response marked by a 5.4%

in VO2 (mI.kg.-lmin-l). Data on the primary variables

showed significant increases as werl as an accommodation to
higher work loads. However, body weight and composition

reflected significant decreases over the training phases.

The Nutriprofile analysis denoted increased kilojoule intake
in the mid-exercise phase with a corresponding reduction in
percentage of carbohydrates consumed. Thus, this subject's
dietary regime was altered but the increased energy intake

indicated that body weight reductions were not primarily
influenced through a purposeful weight-reduction diet.
Thus, the exercise intervention may have accounted for the

weight losses and corresponding reduced values for body

composition. The effect of the exercise program may have

been reinforced for this subject due to her attendance
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record averaging 2.67 classes per week and more notabry four

classes per week in the first month of training where wei-ght

Ioss was most marked. Illness reportedly affected regular
attendance in the last month of exercise.

Subject 6 experienced eight complete menstrual cycles

and a ninth one of 72 days, when charting concluded with the

study's termination. Idenstrual cycle length was normal.

Visual inspection of the PIIS Iongitudinal graphs, displayecl

in Figure 7, indicate a discernible response to exercise

intervention for alr four symptoms. Depression and anxiety

ratj-ngs luere progressivery reduced during the exercise phase

except for two isolated, synchronized spikes at the beginning

of the seventh menstrual cycre. occupationar-related stress

was cited as a factor in the menstrual calendar. Both

depression and anxiety configurations tended to baserine
patterns upon exercise withdrawal. The related symptoms of

carbohydrate cravi-ngs and water retention showed initiar
attenuation with exercise intervention but exceeded baseline

values with reference to length during the rernaining two

months of exercise. The configurations were sporadic and,

although they did not supercede the severe ratings of

baseline, they demonstrated reduced asymptomatic intervals.
Upon exercise withdrawal these two symptoms were markedly

reduced, receiving less than baseline ratings. Thus, the

training program appears to have variable effects on this
subject's PMS symptoms. Although the anecdotal responses

were favorable with regard to exercise benefits, and this
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subject evidenced an exercise associated weight ross, the

ratings of these last two symptoms do not reflect a related
amelioration except in the first month of the exercise
program. The modifications in diet, perhaps related to

activity-induced appetite increases, may account for this
contradiction.

As depicted in Figure 7, depression was rated by subject

6 as progressivery reduced in height, frequency and duration
of symptomatic interference during the exercise cycres. The

pre-exercise configurations were rated as most symptomatic

although the proronged post exercise lutear phase of cycre B

reported extreme values. The anxiety factor yietded

concrusions simirar to those concerning depression. There

were no noticeable modulatj-ons of carbohydrate cravings in
the exercise phase, whereas the post exercise cycre presented

evidence of sright alreviation. simirarly, water retention
interference was reported to be slightly exacerbated

throughout the exercise cycre with the most noticeable
improvements in post exercise cycle B. These last two

symptoms displayed variabre ratings throughout all three

selected cycles and the cruster of ratings was not obvious.

This observation may be due to these two symptoms being

aggravated by exercise as well as the evldence of
premenstruar magnification of arl four symptoms (Harrison,
rg94). Moreover, the extended rength of menstruar cycre B

added to this cluster absence with proronged lutear ratings.
Subject 6 displayed variable ratings of pMS symptoms
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associated with the exercise intervention. Depression and

anxiety were demonstrably alleviated but the reverse was

true for the remaining two symptoms.

Discussion

Exerci-se Considerations

The exercise intervention and fitness test sessions

yielded sorûe concerns beyond what has been previ-ousIy

dj.scussed. The si-x subjects were not physically active
women and their fitness levels at the preliminary test
session confirmed this fact. There was onry one subject who

was comfortabre with the bicycre apparatus and test. others
displayed anxiety more so towards the management of

cardiovascular demands rather than the muscular di-scomforts

of the exertion.

Although target heart rates according to the Karvonen

method were the basis for intensity during the beginner's

class, the monitoring of such during classes was not

uniformly observed. consequently, the effort expended during

classes depended rargely upon the individuail s motivation

and wourd directry affect the total training response. The

compliance to the exercj-se program docunented a tapering off
trend, especially in the final month. This trend was

supported by the fitness results which illustrated that Test

IV was generally where rnost fitness peaks were achieved. A

maintained or slightly reduced fitness level was charaeterized

in Test V results. Thus, a 10 week exercise program may be
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more efficientry employed especially where an ABAB design is
considered.

The exercise modarity of aerobics, originarly viewed as

motivating and attractive, fulfilled the criteria for
inducing training responses. However, the questionabre a.rea,

of intensity and duration during classes prornpted the

suggestion that other exercise modalities may be more

effectively employed and monitored. A walk-jog program

night result in more specific quantifiable measures. The

impact of the socialization factors present in the aerobic

workouts should not be overlooked. Eickhoff et al. (tg83)

pointed out the positive implications for self-esteem

through an aerobic dance program. The exercise intervention
in this study, coupled witir the control for diet, resulted
in varying degrees of training responses.

Menstrual CycIe Variance

This study has raised concerns simirar to those found

loy other investigators. The duration and frequency of
menstrual cycles was instrumental in the sequential

apprication of intervention, necessitating modification of

the experimental design to adapt to individual menstruar

cycle variances. The variations observed in this study were

not considered abnormal as sperryn (1988) proposed parameters

to define normarity but admitted that great differences
occur and are accepted as normal. Examples of inter-
individual and intra-individuar variability were observed

within this study.
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The differences in menstrual cycles as documented herein

mày be due to varying components conprising endocrine

profiles: Ievels of the sex steroids, gonadotropins and

their precursors. The cycLical, pulsatile secretion of

these substances and the'ir complex, highly sensitJ-ve, of ten

oppositional feedback systems have been held responsible for
variances of menstrual cycles and reproductive states (Watts

& Keffer , 1982). Hormonal assays have been utilLzed in a

numloer of similar studies and although they have been

cri-tíci-zed by various sources, they provide a method of

c}:atacterizi-ng and assessing endocrine status (Keizer et

àL., I9B2; Shangold, 1984; Jurkowski, LgBz). As progressive

research has developed more valid techniques of

radioimmunoassays, the implernentatj-on of such would be a

valuable i-nvestigative f eature.

Menstrual Disorders

The results of this study have alluded to the different
endocrine profiles typifying various menstrual disorders

(Sperryn, 1983; Loucks, 1981-). In accordance with Loucks'

models of altered menstrual states, these six PMS subjects

manifested alternate states of reproductive function. Zhang

and colleagues (1984) associated obesity with specific
deviant endocrine profiles and Coney (1984) found similar
results in the related disorder of polycystic ovarian

disease. At the other end of the reproductive spectrum,

modifications in reproductive hormones elnaracterized research
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concerning athletic menstrual irregularities (Bonen et àL. ,

1981; Jurkowski, 1982). Consequently, both parameters of

obesity and exercise have been implicated as events which

cause transitions from reproductive states (Shangold, L9B4;

Wells, 1985 ) .

Physiological Response to Exercise

The general physiological response of females to

exercise was attested to by Fox and Mathews (1981). Evidence

to support the implementation of aî aerobic program was

presented by Eickhoff and associates (Lg83). The

intervention employed here generalry yielded expected normar

results. Further documentation regarding the effects of

acute and clrronic exercise support the hypothesis tlnat

exercise is implicated in modifications of menstrual cycle

functions (Jurkowski, LgBz; Shangold, 1984). As previously

noted by Gray and Dale (1983), the j-mportant rnediating

factor may be the percentage of body fat as affected by

training which 1n turn affects the menstrual cycre. rn this
study, changes in body composition due to changed dietary
regime were not desired. There was no substantiar evidence

to indicate dietary based weight rosses during the exercise
phases. AdditionaIIy, aII but one subject either maintained

or stightly increased percent body fat values during the

exercise program. Subject 6 showed a g% decrease in body

fat from Test II to Test V.
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Effect of Training on Endocrine Function

Other sources have Iinked training intensity and

duration to changed endocrine functions and consequent

athletic menstrual disorders (Bonen et àI. , 1981 ; Wakat et

àL. , L9BZ) . Pri-or (L9B2a) agreed that training modifies

operations at the HPO regions with subsequent shorter cycle

Iength, shorter luteal phases and significant decreases in
FSH and LH. Evidence has also demonstrated that runnÍ_ng and

swimming programs affect the complex hormonal interplay in a"

gradual, progressive manner (Prior , LgBZb; Bonen , LgB4).

Specific changes in the biphasic nature of the menstrual

cycle were not the focus of this study. However, the support

for exercise as an agent of change as well as the proposecl

pathways for change, was a. fundamental issue. The

implications of the relationship between exercise and

endocrine functi-on, and its association with hypothesized

alleviation of PIVIS symptoms, is critical.

Symptoms of PMS

Reid (1983) defined PldS in terms of neuroendocrine-

based cycric fructuations of somatic and affective symptoms.

PIvIS variability with respect to periodicity and

manifestations of symptoms as suggested in Appendix C was

evident in the six subjects in the current study. The

clustering of symptoms and the resultant asymptomatic

interval mentioned by numerous sources was generally
illustrated. Harrison (1984) recommended that a

magnifì-cation during the luteal phase of chronic symptoms
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should also qualify one as a pùIS sufferer. The manner in
which symptoms were manifested did not arign with Abraham's

(1980) delineation of subsets as numerous combj-nations were

observed.

The four charted symptorus; depression, anxiety,
carbohydrate cravings and water retention were documented

elsewhere as being of high incidence (simkin, 1gg5). Alt
but one subject, who reported depression as not an iraportant
factor, charted arr four symptoms. consequently, there were

various patterns of crossovers which refuted Abrahamrs

categori-zatj-on according to symptom constellation. That is,
no subject courd be laberled as adhering to a'rLy one of
Abrahamr s subtypes of PlvIS.

simkin's (1985) eharaeterizati-on of the typical pMs

sufferer as: 37 years ord, colrege or university educated,

married and with two children, and a homemaker; was arso not

applicable to alI six subjects. OnIy three subjects

fulfirred her portra-yàl although the two subjects who

withdrew from the study also met her pMS stereotype.
Previous studies have generarry agreed that concurrent

charting of symptoms is the best method for diagnosing and

evaruating PMS (Keatrey & Baldanado, tg9L; perosi, 1gg4).

The 100 nm vj-sual anarog scare rating instrument supported

by Rubinow and corleagues (1984) yierded the pMS symptom

resurts in this investigation. The six subjects disprayed

unique PMS manifestations, and different quatitative and
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quantitative ratings were exhibited for subjects, and over

menstrual cycles.

Exercise and PIvIS

Support for the physiological basis of PftlS as opposed

to a psychogenetic origin j-s evident in the literature.

Simkin (1983) referred to the pronouncement of PMS as an

endocrinopathy. That PMS has biological derivations with

physiological manifestations, sornatic and affective, was

supported by numerous references. Although there has been

no determined cause of PMS, and treatments have not yielded

conclusj-ve or corroborative results, prescriptions of

dietary regimes and exercise have yielded positive results
(Harrison, I9B4; Pelosi , I9B4) .

Timonen and Procope (L97L) linked the possible

alleviation of PIvfS dysphoria to physical activity. A positive

correlation between length of menses and PlúS exacerbation

was substantiated by ltloods and associates (1982). Additional

support regarding the shortening of the luteal phase through

exercise-induced changes have considerable implications for

PMS management (Bonen et àL. , l-981; Jurkowski, 1982) .

Authorities on PllS have registered conjectures regarding

the therapeutic benefits of physical activity. Pelosi's
(1984) recommendations were lcased upon an increase of lean

body tissue with a subsequent decrease in body fat, resulting
in decreased estrogen levels. This was not a factor in the

present investigation, however, as body composition did not

change except for Subject 6.
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A number of reasons may account for the lack of researcþ

regarding exercise therapy for PMS. rn the first place, the

subjective, eüâIitive, and variable nature of p[IS have

confounded scientific documentation. Keatrey and Baldano

(1984), and Pelosi (1984) have attested to the lack of
reliable, quantifiable data in controlled, reproducibte

studies. Secondly, contemporary societal and medical

infruences have had contradictory and counterproductive

effects. The deveropment of femi-nism has paradoxically

fostered a demand for medicaLizatj-on of pMS while

simurtaneously denying loiologicalry based behaviour. The

third factor of radicarisrn is rerated to the above point.
The spectacurar aspects of PùIs with regards to regar pleas

of rdiminished responsibility' in conjunction with media

sensationalization of the 'ragi_ng hormone' theory have

detracted from seri-ous scientific research. Finarry, the

matriarchs of the PMS movement, Darton in Great Britain and

cassara in North America, have not supported exercise as a
form of PMS prevention or prescri-ption. cassara and Egger

(1983) have suggested that the dietary regime outlined for
plvls sufferers may be more difficurt to follow with exercise
intervention. Darton (1977 ) admitted that exercise is
conducive to general hearth and a positive attitude to rife,
yet pronouneed exercise as irrelevant to pllS.

PIVIS has been established as having an hormonal basis

which supercedes both the ovaries and pituitaries reguration.
Exercise may be arigned with pùIS on an endocrine scheme.
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Although Kej-zer and colleagues (LgB2) have presented a

thorough overview regarding hormonal measurements, this a"îea

presents a number of intriguing possibilities with regard to
diagnosis and prescription for PMS. AdditionalIy, the

methods of endocrine influence through exercise have been

studied with specific regard to the rnenstrual cycle. As

previously mentioned, Dale and Goldberg (7982 ) have presented

an extensive list with reference to altered menstrual

function and exercise (see Appendix B). There may be future
indj-cations from this area of study which wilt assist in
further studies of PMS and exercise.

Contemporary studies have alluded to a wide range of

topics, including abnormal essential fatty acid levels,
abnormal patterns of pulsatile luteinizing hormone and. a

radieal pharmacological treatment which induced amenorrhea

to provide relief from PMS. Although the psychogenetic

origin has been for the most part disapproved, a few studies

have suggested negative attitudes towards femininity as an

instigator of PMS. Additi-onarry, reeducation of women with

regards to their perception of self-control and menses has

been a recommendation of these reactive theories.

The majority of sources support the hypothesis of

hypotharami-c-governance and neurotransmittor activity in the

global construct of PMS. Of aII the topical ì_iterature,

the theory of endogenous opiate withdrawal (Reid & Yen, .

1981) has generated great, current interest and yieldecl a

fornaidable related body of research. Reid and yen (1981)
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proposed that the luteal phase may feature abnormal or

sensitive responses to hormones which would initiate a

cascade of neuroendocrine changes manifested in terms of

Plvfs. The idea of linking PMS and the theory hypothesized by

Reid and Yen (1981) has elicited several commendations. The

theory invorves the psychoneuroendocrine permutations vitar
to PMS. Evidence supports the wide range of time and subject
variability j-n sex steroid levels and clinical manifestations

of PMS. Both of these factors ate fundamental to this
proposed etiorogy as welr as the endorphin induced mood

changes. Exogenous emotional influences can also be

integrated with Reid and Yen's (1981) endorphin

endocri-nological approach. Finally, this perspective has

direct implications to exerci-se and its role in alleviating
PIVIS symptoms.

Jewerewicz (1984) hypothesi-zed that "the opioids rnay be

the connecting rink between environmental and psychologic

factors and physiologic responses" (p. 685). shangold (l-984)

reported that the increased rise in plasma endorphins was

facilitated by training and was relatively greater in men.

Furthermore, Harber and Sutton (L?B ) have suggested that
opioid substances may regulate secretion of gonadotropins

during exercise through a feedback system involving the

ovarian steroids. In a study of strenuously exercising
swi-mmers, Russell, MitchelI, Musey and CoIlins (1984)

theorized that j-ncreased levels of B-endorphins and catechol

estrogen exprained the incidences of olj-gomenorrhea. Harber
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and sutton's (1984) revlew rej-nforced the pervading effect
of exercise induced B-endorphins. The following exercise

effects were cited; hyposecretion of estrogen, increased

prolactin and growth hormone, decreased serum LH and perhaps

FSli. Consequently, B-endorphJ-ns could initiate the

shortening of the luteal phase and progress to amenorrhea.

Endogenous opiates have also been implicated i-n mood

alterations (Harber & Sutton, 1984). AIlen (1983) refers to

the "steady state" cycle of calm then abstinence with regards

to B-endorphins. This calm attitude has been translated as

the runner's high which in several nonrunning days becomes

similar to an addictrs withdrawal 'trauma and subsequent

'fix'. Allen (1983) has presented a thorough, compellÍng

case for the consideration of activity-generated endorphins.

He has attempted to apply the "model of thriving" to these

endogenous opioids and has attended to both the advantages

and disadvantages of these substances as weII as a critical
analysis of his model. Endorphins appear to be diversely
functional and equally important to both PMS and exercj_se.

Al1en (1983) defined B-endorphins as the central biasing

mechanisms that help us to thrive. In the area" of pMS,

endorphinergic activity may provide the missing rink between

physical and affective disorders. The exogenous nature of

B-endorphins arso reinforces the issue of prevention through

exercise. Thus, physical exercise may be directly involved
by aiding the balancing of functions, so that the individual
can thrive. PliS may be better understood as research reveals
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more about B-endorphin activity. Future ramifj-cations for
exercise should be determined concurrentty with this and

other topical criterion-based research.

Although the proposed forms and reasons for exercise

therapy may appear to be contradictory, the diverse nature

of PMS suggests that some symptoms may respond to various

activity modalities. The efficacy of a PhIS treatment is
dependent upon subjecti_ve evaluation, therefore optional
forms of activity would allow for preferentiat selection,
increased rnotivation, and extended participation. The

potentiar for exercise as an attenuator of plIS symptoms is
high. Physical activity also promotes, indirectly, a

compliance with other suggested life-style approaches of

controrling Plus. rn addition, the individuar hormonal and

metaboric infruences of exercise shourd be investigated with
respect to rerated hypothesized PMS etiologies. Exercise

may also affect other secondary symptoms displayed with pMS,

and control these through occupational behaviour. For

example, smoki-ng is contraindicated and regular physical

exercise rnay prornote its cessation. Finally, exercise may

educate the PþIS patient regarding the physical, mental and

emotional aspects of her own body. Cassara and Egger (l-gBB)

emphasized the importance of women understanding pMS in
terms of their own bodies so that urtimately this knowredge

would determine effective treatment. The support for
exercise as àn adaptive and perhaps inhibitive factor in the

treatment of PIvIS is a relatively unexplored area. The
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possible implications of regular physical activity for pl[S

are manifold; the multidisciplinary symptorns of PlfS may be

holistically mediated through exercise.

Exercise, âs a stress reliever, has been suggested by

severar sources as a possibre factor 1n the arreviation of

affective PII{S symptoms (Lauerson & Graves, 1983; Livingstone

et àI.,1983). Anecdotal responses of the subjects in this
study indicated that the exerclse program positivery affected

such elements as sleeping habits, energy leveI, decision

making and eating patterns, all of which may be associated

with stress reduction.

Pri-ce and Giannini (1985) linked a" Iack of exercise

with increased incidence of prernenstrual tension. These

authors suggested tlnat clinical diagnosis of PMS should

include a measurement of physical activity (p. 35). prior's

study as reported by Caldwell (1984) concluded tlnat moderate

endurance training alleviated molimina, including water

retention discomforts. On the other hand, Belosi (1984)

suggested that this symptom may l¡e aggravated by physical

activity. The case study analyses reveal an j-nconsistent

response of water retention to exercise, with several

subjects recording aggravated responses during the program.

Exacerbation of carbohydrate cravings may also accompany and

possibly explain this response. Contradictory responses

were alluded to in the literature review and may be accounted

for by personal variability of PMS.
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That exercise may prove to be a viable therapy for PMS

has been suggested indirectly and directly in recent

literature. Current hormonal and pharmocotogical treatments

have been found to be lacking in scientific rationale and

inplicated in the production of numerous side effects.
Pelosi (1984) mentioned the high placebo response of pl'ds to
a-uy treatment form. Clare (1979) responded by pointing out

that this validated the acceptance of PMS as a medical

concern. He further suggested tlnat self-ratings were more

important than biochemical analyses (Clare , 1979).

Conversely, Dalton, M. (1981) and Gough (1982) supported the

use of hormonal assays in evaluating PÌVIS status.

Although the biphasic properties of the menstrual cycle

were not evaluated in this study, there a,Te important

implications for PMS (Prior, 1982b). The manifestations of

PIvIS have been linked to the luteal phase. Consequently, a

shortening of the luteal phase would provide a reduced

intervar for symptomatic interference. Although this current

study did not lnvestigate and compare changes of menstrual

cycle length, this would be worthy of inclusion in a" future
study.



CHAPTER 5

SUMIÍARY AND CONCLUSIO¡IS

The purpose of this investigation was to exami-ne the

relationship between exercise and the arleviation of self-
reported PMS symptons categorized by depression, anxiety,
carbohydrate cravings and water retention. The research

featured a multiple N (N=6), single I experimental design

imposed on an ABA time-series format. The review of

literature pointed out the gtobar imprications regarding

exercise and the reproductive cycle. The research concerning

PfuIS as a menstrual dysfunction and the complexities besetting
scientific investigation of this topic were presented. T.h"

utirj-zatj-on of physicar activity as a therapeutic modality

in PI{s management was also surveyed. To relate the two

major topics of exercise and PIvIS, six case studies were

presented. These featured analyses of training responses,

changes in body weight and body composition, Nutriprofile
information, exercise compli_ance, frequency and length of

menstruar cycles and graphic representations of serf-rated
PlIs symptoms. supportive anecdotal evidence originated from

the menstrual journal and the survey forms.

The generar theme apparent in aLL six case studies is
that the exercise intervention was temporarry related to the

changes demonstrated in the self-ratings of plds symptoms.

There were incidences previously discussed where a reverse

effect or exacerlcation of the symptom courd be related to
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exercise intervention. However, of the remaining charted

symptoms, exercise was related to varying degrees of
moderating tendencies or as in the case of subject z, who

did not percei-ve depresslon to be a personal plfs symptom,

there was no demonstrabre change. The attenuation of
symptoms varied greatly within and between subjects.
Moreover, the modurations were generatry progressive in t]nat

the greatest asymptomatic patterns were demonstrated as the

exercise i-ntervention continued. Trends toward baseline
patterns were for the most part disprayed subsequent to
exercise withdrawal, arthough j-n severar cases the training
response appears to have had a residuar, dampening effect on

the ratings of symptoms.

The exercise intervention was for the most part not

compricated by changes in diet or physicar modifications in
body weight or body composition. The timing of the diet
recalls may account for some variability in the Nutriprofile
analyses. The evidence relating the exercise intervention
to positive management of pbIS symptoms was supported by arr
subjects through verbal and written anecdotes.

The folrowing conclusions appear justified on the basis
of the previously mentioned delimitations:
1. The exercise intervention, in the form of an aerol¡ic

workout program for 72 weeks, elicited normal but
variable training responses for the six subjects.

2. The body weight and body composition measures were not

reduced significantly via the exercise program. Most
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5.

6.

TI2

subjects disprayed fluctuations and recorded comparalcle

or higher exercise to non exercise values.

The lYutriprofile analyses denoted no dietary changes

that could be directly related to exercise phase weight

reductions.

The exercise intervention was related through fitness
and PIvIS parameters to demonstrate alleviation of self-
reported PMS symptoms except as noted below,

The two symptoms of carlcohydrate cravings and water

retention were in several instances exacerbated during

the exercise intervention. These symptoms appeared to

be related to each other, to an j-ncrease in dietary
carbohydrates, and to totat ingested kilojoules.
Corroborating written responses and verbal comments

attested to the positive lnfluence of exerci-se on pMS

symptoms.

Recommendations

The following recoflrmendations have been made on the

basis of the current study and may be of benefit to further
research in this àteà:

A larger sample size would reinforce the time-series

design of multiple N, single intervention and permit

the employment of inferential statistics to support the

visual analyses. A larger sample would enable the

application of traditional quantitative statistical
analysis such as trend and autocorrelation.

1.
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2. An ABAB design would further reinforce the intervention
effect.

3. A control group which monj-tored PIvIS symptoms but did

not participate in the exercise program might provide

further support for the hypothesis.

4. The utilization of a different exerci-se modality would

perhaps yield further information concerning PMS

symptorn responsiveness.

5. Quantitative data regarding menstrual length and

frequency might provide interesting information

regarding the intervention effects and PùIS responses.
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Appendix A

Hormonal events of the menstrual eycle. Graphs show blood
concentrations of FSH, LH, estradiol, and progesterone, and
endometrial thickness. Phases of the ovari-an and endometrial
cycres are shown. ovuration and menstruation are indicated.
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Appendix B

Hypotheses Regarding the Presumed Relationships
Between Exercise and Alteration of Menstrual Function

1 ) Stress of running

2) lvlileage per week

3 ) Intensity of tralning
4) lf eight loss

5) Body lat loss

6 ) Hormone inoba lance

7 ) Suppression of reproductive endocrine aiis
8) Reduction of steroid hormone production

9) Reduction of gonadotropin stimulation
10) Short luteal phase

11) Hypothalamic dysfunction

L2) Thermoregulatory dysfunction

13) Diet/Nutrition changes

L4) Other

15) tlay not be running associated

(DaIe & Goldberg, L9BZ)
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Appendix C

schematic diagram showing variabitity in the onset and
duration of premenstrual symptoms. Most patients experiencepattern A or B.

PATTERNS OF PREMENSTRUAL SYNDROME

(Reid, 1983 )
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Appendix D

Common Symptoms of Premenstrual Syndrome

Affective
Sadness
Anxiety
Anger
I rri tabi I i ty
Labile mood

Cognitive
Decreased concentration
Indecision
Paranoia
"Rejection sensitive"
Suicidal ideation

Pain
Headache
Breast tenderness
Joint and muscle pain

Neurovegetative
Insomnia
Hypersomnia
Anorexia
Craving for certain foods
Fatigue
Lethargy
Agitation
Libido change

Autonomic
Nausea
Diarrhea
Palpitations
Sweating

CNS
Clumsiness
Seizures
Dizziness
Vertigo
Paresthesia
Tremors

F luid/ E Iectro lyte
Bloating
Weight gain
O1 iguria
Edema



Dermatological
Acne
Greasy hair
Dry hair

Behavioural
Decreased motivation
Poor impluse control
Decreased efficiency
SociaI isolation

L29

(Rubinow et àI., 1984)

PldS: Overview f rom a
methodol ogieal perspective.
American Journal of

s-L72.
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Etiology of Premenstrual Syndrorne

Author

Frank

Sweeney

I srae I

Year Theory

1931 Decreased renal cLearance.

L934 Disturbance of the
sympathetic nervous systern.

1938 Defective luteinization
resulting from progestin
deficiency or relative
hyperstrogenemia .

Thorn, €t al. 1938 Decreased urinary output,
with retention of sodium
and chloride.

Greenhill and Freed L94o Estrogen-lnduced sart and
water retention.

Biskind Lg43 Estrogen u*á."= due to
decreased liver clearance.
Vitarnin B recommended.

Billig and Spaulding 1947 Hyperinsulinism.

stiegLitz and Kimbre L949 Endoraetrial toxin which
could be treated with
ammonium nitrate.

Morton 1950 Increased carbohydrate
tolerance and abnormal
glucose tolerance curve.
Recommended vitamin B
complex, high-protein, low-
salt, low-sugar diet.

Bickers and ivoods 1951 vasopressin-induced water
intoxication.

Greene and Darton 1953 rntroduced for the first
time the concept of a
syndrome. Progestin therapy.

Rees 1953 Found psychotherapy of
Iimited value and recommended
individual therapy.
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Mukherjee 1954 Found flat grucose tolerance
curves during thp luteal
phase.

Jones and Gordon L969 They found no allergic
component to sex hormones
in PMS.

Farah and Shbaklu L97L They found no allergic
component to sex hormones
in Pl[S.

Reid and Yen 1981 ]vlultifaceted
psychoneuroendocrine disorder
involving dysfunction in
the hypothalamus, pituitàîy,
and ovarian axis. PMS is
due to an atypical release
of/or a sensitivity to the
neurointermediate Iobe
peptide alpha melanocyte-
stj-mulating hormone and
beta-endorphins during the
luteal phase.

(PeIosi M.4., l-984)

Premenstrual syndrome:
Fact or fantasy. The
Journal of the Medical
Society of New Jersey, 81,
303-308.
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Proposed Etiologies for premenstrual Syndromes

Ovari-an hormonal
Estrogen
Progesterone

Fluid and electrolyte hormonal
Prolactin
Aldosterone
Renin/ angiotensin
Vasopressin

Other hormonal
Endorphins / enkepha I ins
Melanocyte stimulatng hormone
Glucocorticoid
Androgen
Insulin
Melatonin

Neurotransmit ter
Ivionoamines (5-hydroxytryptamine, norepinephrine,

dopamine )Acetylcholine

Other
Vitarnin B^/magnesium
PsychologYcal basis
Prostaglandins

L34

(Rubinow & Roy-Byrne, 1984)

PMS: Overview from a
methodological perspectj_ve.
American Journal of
ffi-Lrz.
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Proposed Treatments for Premenstrual Syndromes

Ilormonal
Progesterone
Progestins/oraI contraceptives
Antihorroonal, danazoL
Androgens

Psychotropics
Lithium
Ivlonamine oxidase inhibitors
Sedative-hypnotics

Other
Bromocriptine
Pyridoxine
Dietary restriction
Diuretics
Prostaglandin precursors/ inhibitors

136

(Rubinow & Roy-Byrne, 1984)

PMS: Overview from a
methodological perspective .
American Journal of

3-Lrz.
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Appendix H

Endorphins Effect on Ovarian Function

LHI

Ovu lol ion
inhibiled ond/or
Amenorrheo

Model of endorphin inhibition ( -- ) of Luteinizing Hormone
Releasing hormone (LHRH) whicb by its absence fails to
stimulte the necessary Luteini-zLng Hormone (LH) for
ovulation. Testosterone both stimulates ( + ) endorphins
and inhibits ( -- ) LH directly. Naloxone blocks ( -- ) theinhibitory affect of Endorphin on LHRH with a subsequent
rise of LHRH (not shown here).

Prolonged
Exercise

ENDORPH'NS LHRHT

Teslosteron e

(AIlen, 1983 )
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INFORMED CONSENT

1. Explanation of the Fitness Tests

You will perform a twelve minute, submaximal

exerci-se test on the bicycle ergometer. I{e may stop

the test at any time because of fatigue or you may stop

when you wish to because of personal feelings of

fatigue or discomfort. Your heart rate will be

monitored throughout the test.
Your percent body fat wiII be determined by

weighing you underwater. This is a safe procedure, and

you will be supervised by an exercise technician at atl
times. You wiIl also perform several tests of

flexibility including sit and reach, trunk extension

and shoulder extension.

2. Explanation of Exercise Program

You wiII be asked to participate in an aerobic

fitness program for 12 weeks. The classes are t hour

in length and you will be expected to participate on a

regular basis (minimum 3 times per week and maxirnum 4

times per week). These classes wiII be respectj_ve of

your fitness level and you wiII be asked to monitor

your workouts through observance of target heart rates.
3. Explanation of Dietary RecalI

You wiII be asked to recall, under the guidance

of a nutritionist, your dietary intake over a three day
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period. This will be used to evaluate your nutritional
status.

4. Explanation of lvlonthly Menstrual Calendar

You will be asked for the 28 weeks, to elnart your

monthly menstrual calendar on a form siroilar to the

Women's Health Clinic Form. There are 6 selected

symptorns as well as the 2-5 symptoms you may write in.
The registering of information is according to a 1-3

scale for symptoms, a check for other data and number

of minutes and type of physical activity.
5. Risks and Discomforts

There is a very minimal possibility that certain
changes could occur during the bicycle test. These

include abnormal iolood pressure, fainting, disorders of

heart beat, and in rare instances heart attack. Every

effort will be rnade to minimize these through a"

preliminary examination and by observation during the

testing. The exercise technicians a"re trained to

handle any unusual situation which may arise.
6, Benefits to be Expected

The information being collected is part of an

experimental study to examine the effect of physical

activity on the Premenstrual Syndrome. In addition to
providing needed information for the study you will
receive the complete results of your fitness test
(percent body fat, flexibility, cardiovascular

eapacity) , nutritional evaluation, and the complete
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results of the premenstrual assessment form.

7. Inquiries

Any question about the procedures to be used in
the study are encouraged. If you have ùrLy doubts or

questions, please ask us for further explanations.

B. Freedom of Consent

Your permission to take part in this study is
voluntary. You are free to deny consent if you so

desire.

I have read this form and I understand the test
procedures that I wiII perform. I consent to

participate in this test. I will inform the study

coordinators of any extenuating circumstances that may

bias the nature of rny results (eg. binging, oral

contraceptives, pregnailcy, non participation in aerobic

prograrn) .

Slgnature of participant

Date Signature of witness
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Appendix J

Menstrual Calendar (I00 mm Visual Analogue)
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Subject 1

Anecdotal Report: P.I{.S. and kercise

1. Do you feel that you were a regular adherent to the exercise
program? Sometimes I was but about L/2 or rnore not very regular.
but even though I didn't corne as often as I should have, I did walk
and run more at horne than usual or before.

2. Did you notice any relationship between yotrr general disposition
and: rnonth 1 of exercise Seerned to have less symptorns but tired.

: rrcnth 2 of exercise Felt terrific.
: month 3 of exercise Felt good, but could have felt terrific

if I had exercised more! But still felt
on top of things.

3. During the exercise progra¡n what were your general impressions
regarding your P.M.S. s¡mptcxns for:

(i) D-depression: Sesned not as bad, though I felt bad, I dj-dn't
exercise more; if I was depressed exercise really
seer¡red to make a difference.

(ii) A-anxiety: Improved lots, and felt I coul-d deal with it better.
(iii) C-cravings: Were still there but alot subdued. Sugar has been

low now, but salt is still a problem.
(iv) H-water retention: Still was high but exercising helped sornewhat

(hard to exercise with breast pain!)
(v) Overall trends: FeIt less tired, hair & complexion improved.

Felt more tolerable & patient. Noises & Iights no probleras at all
as compared to before. Headaches lessened. IVorld didn't look so
b1eak, longer periods of feeling good.

4. Did you notice any difference between your norflral status as opposed
to "exercise" status with regards to:

(i) body weight Down a little
(ii) muscle tone Slight difference

(iii) general fitness level FeIt a lot better, bicycle still feels tough
(iv) fit of clothing Clothes felt looser
(v) complexion A lot better

(vi) energy level Up 90%
(vif) decision naking Yes, Yes, Yes! Really made a lot of decisions

incapable of before!
(viii) sleeping habits Didn't need as much sleep as before

(ix) appetite Less
(x) caloric intake Sone days when exercising intal<e less--not

exercising, intake npre.
(xi) type of foods ingested More health food--fruits & vegetables

(xfi) eating patterns Uno"" srnall meals than big ones

5. Please use the back for any additional csrnents regarding the study
foirnat and/ot your impressions.
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Subject 2

Anecdotal Report: P.M.S. and Exercise

1. Do you feel that you were a regular adherent to the exercise
program? t'lo--due to conflicts with work corunittments and/or
holidays out of town.

2. Did you notice any relationship between your general dis¡rosition
and: rnonth I of exercise Felt better during cycle.

: rnonth 2 of exercise FeIt o.k. but didn't exercise much.
: r¡onth 3 of exercise Hardly exercised--noted more water

retention.

3. During the exercise program what were your general impressions
regarding your P.M.S. s¡rmptorns for:

(i) D-depression: Often nid cycle.
(ii) A-anxiety: Insomnia felt a lot during srümer months.

(iii) C-cravi-ngs: Just pre menstruation--usually for chocolate--
usually I didn't give in!

(iv) H-water retention: A real problern for me-this last lrcnth of no
exercise Irve gone to a larger bra size.

(v) OveraII trends: I really see a difference in ¡ny body's ryrnptons
with exercise but found Bodyworks kogra:n too denanding in tirne and
energy. The workouts were too strenuous.

4. Did you notice any difference between your nortu¿rl status as opposed
to "exercise" status with regards to:

(i) body weight A bit heavier (1 Ib. ) without exercise
(ii) muscle tone Better with exercise

(iii) general fitness level Better when exercising
(iv) fit of clothing l-ess swollen in tumty when exercising
(v) conptexion No change

(vi) energy level Probably better with exercise
(vii) decision making No difference

(viii) sleeping habits flad a lot of insornnia when I stopped exercising
(ix) appetite l.Io difference although a recent noticeable increase
(x) caloric intake I{o difference

(xi) type of foods ingested Problens in last cycle, not sure why
(xii) eating patterns No difference

5. Please use the back for any additional ccxments regarding the study
fon¡at andfor your impressions.
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Subject 3

Anecdotal Report: P.M.S. and Exercise

1. Do you feel that you were a regular adherent to the exercise
program? Yes.

2. Did you notice any relationship between yottr general disposition
and: rnonth 1 of exercise

: rrcnth 2 of exercise
: month 3 of exercise Improved.

3. During the exercise program what were your general impressions
regarding your P.M.S. symptons for:

(i) D-depression: fmproved 3rd rno. Shorter duration and less severe.
(ii) A-anxiety: Less 3rd mo.

(i-ii) C-cravings: Less 3rd mo.
(iv) H-water retention: l,ess 3rd mo.
(v) Overall trends: The first two ¡ieriods during the exercise period

were severe in all AIIS symptorns but aII less severe and shorter
duration.

4. Did you notice any difference between your normal status as opposed
to "exercise" status with regards to:

(j-) body weight Increased
(ii) mrscle tone Improved

(iii) general fitness level Improved
(iv) fit of clothing Improved
(v) complexion Sarne

(vi) energy level Same
(vii) decision making Same

(viii) sleeping habits Sa¡ne
(ix) appetite Increased
(x) caloric intake Increased

(xi) type of foods ingested Carbohydrates
(xii) eating patterns Similar

5. Please use tlre back for any additional conments regarding the study
fomat and/or your impressions.

Time of month for testing affected performance I feel.
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Subject 4

Anecdotal Report: P.M.S. and Exercise

1. Do you feel that you were a regular adherent to the exercise
program? For the first 2 rnonths, yes.

2. Did you notice any relationship between your general disposition
and: rnonth 1 of exerci-se A little.

: month 2 of exercise A little.
: rnonth 3 of exercise Did not exercise. (as regularly)

3. During the exercise progra¡n wbat were your general impressions
regarding your P.M.S. symptoms for:

(i) Þdepression:
(i1-) A-anxiety:

(iii) C-cravings:
(iv) H-water retenti-on: Bloating was equally as bad but did not last

for as long a period of time.
(v) Overall trends: W problern has always been a physical one--with a

lot of ¡n.in. The pain used to last up to 14 days. I found during
the 2 rnonths that the maximum was only 7 days.

4. Did you notj-ce any difference between your nonnal status as opposed
to "exercise" status with regards to:

(i) body weight Yes. In the beginning I lost a couple of lbs.
(ii) muscle tone A little

(iii) general fitness level Yes
(iv) fit of clothing Yes. I was sli-nrner around waist.
(v) conplexion No difference

(vi) energy level Yes. Much higher energy level.
(vii) decision making Not affected

(viii) sleeping babits No change
(ix) appetite Increased appetite
(x) caloric intake No change

(xi) type of foods ingested No change
(xii) eating patterns I.Io change

5. Please use the back for any additional conrnents regarding the study
fornat andfor your irnpressions.
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Subject 5

Anecdotal Report: P.M.S. and kercise

1. Do you feel that you were a reguLar adherent to the exercise
program? Yes--with the exception of 2 weeks of vacation.

2. Did you notice any relationship between your general dis¡losition
and: rnonth 1 of exercise + + +

: rnonth 2 of exercise + +
: r¡onth 3 of exercise + +

3. During the exercise program what were your general impressions
regarding your P.M.S. symptcxns for:

(i) D-depression: OnIy infrequent monients of lethargy.
(ii) A-anxiety: lvfuch improved. Felt periods of irritability were

less frequent and shorter.
(iii) C-cravings: Less. OnIy infrequent salt cravings.
(iv) H-water retention: Sorne improvsnent. Sa:ne degree but for shorter

periods.
(v) OveraII trends: Generally, I felt better able to cope with

symptorns as they appeared. I felt more relaxed.

4. Did you notice any difference between your nofiIutl status as op¡rosed
to "exercise" status with regards to:

(i) body weight Same
(ii) muscle tone Improved

(iii) general fitness level Improved
(iv) fit.of clothing Tmlrroved
(v) cornplexion Same

(vi) energy level Improved
(vii) decision making ilIuch improved. Cope better with pressure.

(viii) sleeping habits Improved
(ix) appetite Same
(x) caloric intake Same

(xi) type of foods ingested Saile
(xii) eating patterns Sane

5. Please use the back for any additional cormrents regarding the study
fon¡at and/or your irnpressions.

Because of the type of position I have, I fouud three times a week
somewhat difficult, depending on my schedule. However, time
constraints aside, exercise really seetned to help. The
psychological benefit of overall well-being helps!
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Subject 6

Anecdotal Retrrcrt: P.ld.S. and Exercise

1. Do you feel that you were a regular adherent to the exercise
program? No. 2x, week sick 3 weeks.

2. Did you notice any relationship between your general distrlosition
and: rnonth 1 of exerci-se Yes

: rnonth 2 of exercise Yes
: r¡cnth 3 of exercise Missed 3 weeks (of regular attendance)

3. During the exercise prograrn what were your general impressions
regarding your P.M.S. symptorns for:

(i) D-depression: Not severe--felt very good about myself.
(ii) A-anxiety: Less--no outbursts.

(iii) C-cravings: Alrrcst nil--but returned when I was sick for 3
weeks.

(iv) H-water retention: Gone.
(v) OveraII trends: The anger lessened. I'm n¡cre tolerant.

4. Did you notice any difference between your norTnal status as opposed
to "exercise" status with regards to:

(i) body weight Lost 10-15 lbs. gained
(ii) muscle tone Better, especially thighs, stqnach & buttocks

(i-ii) general fitness level Better
(iv) fit of clothing Better
(v) complexion Better

(vi) energy level Better
(vii) decision making Better

(viii) sleeping habits Better
(ix) appetite Better types of food, but less overeating
(x) caloric intake Less

(xi) type of foods ingested lvlore nutritious
(xfi) eating patterns More regular

5. Please use the back for any additional csnnents regarding the study
for-mat and/or your impressions.

I no longer require the Vitamin regime that I was on when I started
this prograrn and the symptoms but decreased to a normal level.
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DÀTE: 85/10/25 *** NUTRIpROFITE r**

SI.F{MÀRY OF PERSONÀL DÀTÀ

NÀME: SUBJECT I

SEX: FemaIe

Carbohydrate
Prote i n
Total Fat
Essential Fatty Àcid
Saturated FaÈty Àcid
Polyunsaturated F.À.
Monounsaturated F.A.
Àlcohol

::l::::r=:::i13:i
Nut r i ent

lst Recall

ÀGE: 29 years

L97

FRÀl'lE SIZE: l,ledium

HEIGH?¡ 162 cnr (5 ft, 4 in)I{EI GHT: 59 . 1 k9 ( 1 30 Ibs. )

Resul.ts refer to an average of 3 day(s) intake.

This data lJas recorded on 85/04/14

::::::l=::::::=::::=::l:: ::::=i::=:::::3:
Your Intake (g) eo of Tot,al Energy Recomnended

1 2s.0
44,6
52.3
12.4
1 5.2
12.2
20.5
0.0

45. 1e.

16. 1e.

42.5ï
10 .0t
12.4e,
9. geo

1 6. 6e.

0. 0%

at least 50eo

10-15t
30-35e"

39o

Percent
Value

Energy
Prote i n
Vitamin À
Vitamin C

Vitamin D

Thiamin
Ri bof lav i n
Niacin
Vitamin 86
FoIac i n
vitamin B12
Pantothenic Àcid
Calcium
Phosphorus
I ron
Potassium
Sod i um

102 
'o26 eo

244 e.

76 eo

105 e"

g1 eo

160 %

173 eo

100 t
42 eo

132 eo

s6t
104 eo

51 t
109 eo

338 t

43.6 9
800.0 RE
45.0 mg
2.5 ug
0.8 ng
1.0 mg

14 .4 NE

0.7 mg
165.0 ug

2.0 ug
2.5 mg

700.0 mg
700.0 m9
14.0 mg
44.2 nmol
23.6 mmol

4,538.0 kj
44.7 9

211.7 RE
109. 9 nrg

1.9 ug
0.8 mg
0.8 ng

23.1 NE
1.2 mg

1 64.4 ug
0.8 u9
3.4 rng

392.4 mg

731.0 mg

7.2 ng
48.1 mmol
79.7 mmol

Crude
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DÀrE:8s/10/28

SU}&IÀRY OF PERSONÀL DÀTÀ
=== === == ======= =========

*** NUTRIpR0FILE ***

NÀME: SUBJECT I 2nd Recalt

SEX: Female ÀGE: 29 years

I{EIGHT: 59. 1 k9 ( 130 lbs. )

Results refer to an average of 3 day(s)

This data nas recorded on BS/OT/01

::::::l= ::::::= ::::=yl::::t:=::3=*:3:::

Med i um

cn (5 ft, 4 in)

Your Intake (g) t of Tota1 Energy Recom¡nended

FRÀME SI ZE:

HEIGHT: 162

intake.

Carbohydrate
Prote i n
TotaI Fat
Essential Fatty Àcid
Saturated Fatty Àcid
Polyunsaturated F.À.
llonounsaturated p.À.
Àlcohol

NUTRIENT BREÀKDO9IIII

= = = = === === = = === = ==

91 .9
29.1
21.4
1.4
9.5
1.1
8.5
0.0

ss. 6t
17.6t
29.22
2.0t

1 3. oeo

1 .6eo
1 1 .6e.
0.0e,

at least 50eo
10-15e.
30-3 5e.

39o

Nut r i ent Recom¡nended
Àmount

Your
I ntake

PercenÈ
Value

I Energy
I Protein
lvitamin rvitamin C
Vitamin D
Thiamin
niboflavin
Niacin
Vi ta¡¡i n 86
Folac i n
Vitamin 812
Pantothenic Àcid
Calcium
Phosphorus
I ron
Potassium
Sod i um
Fiber, Crude

{3.6 g
800.0 RE
{5.0 mg
2.5 ug
0.8 mg
1.0 ng

14. { NE
0.4 mg

165.0 u9
2.0 ug
1.5 mg

700.0 mg
700. 0 mg

14.0 mg

44.2 mmol
23.6 mmol

2,763.0 kj
29.1 s

1, 1 69.4 RE
87.6 mg
0.1 u9
0.5 mg
0.6 mg

10. 2 NE
0.6 mg

122.'l ug
0.4 ug
2.0 mg

298.2 m9
522.6 ng

6.5 m9
35.8 mmol
61 .9 mmol
3.6 q

6? 9o

146 eo

195 e.

39o
60%
64 eo

71 eo

133 9.

742
22 e"

131 eo

43 e"

75 eo

46 eo

g1 ec

262 e"



199

DÀTE: 85/11/26 ir* NUTRIpR0FItE ***

:H::=::=::::3:::=::l:
NÀl'lE: SUBJECT 1 3rd Recall

SEX: Fena1e ÀGE: 30 years PRÀME SIZE: Èledium

WEIGHT: 62.1 kg (137 Ibs.) HEIGHT: 162 cn (5 ft, 4 in)

Results refer to an average of 3 day(s) intake.

This data ras recorded on 85/11/23

::::Tl=:ï:::=:::I=::l::T:: =i::=i::::::
Your InÈake (g) eo of Total Energy Recorunended

Carbohydrate
Prote i n
Total Fat
Essential Fatty Àcid
Saturated Fatty Àcid 10.5
Polyunsaturated F.A. 4.3
Monounsaturated F.À. 1 0.3
ÀIcohoI

NUTRIENT BREÀKDOWN

0.0

68.0e" at least 50co

15.2t 10-15eo
21.9ï 30-35e.
3.3t 3eo

8.0t
3. 3t
7 .8eo
0.0e,

201.1
45.0
28.8
4.3

Nut r i ent Recorunended
Àmount

Your
InÈake

Percent
VaIue

Energy
Prote in
vitamin À
Vitamin C

Vi tamin D

Thiamin
Riboflavin
Niacin
Vitamin 86
Folac i n
vitamin 81 2
Pantothenic Àcid
Calc i um

Phosphorus
I ron
Pota ss i um
Sod i um

Fiber. Crude

46.0 9
800.0 RE
45.0 mg
2.5 ug
0.8 mg
1.0 mg

14. { NE
0.7 mg

165.0 ug
2.0 ug
2.7 ng

700.0 ng
700.0 mg
14.0 mg

46.6 mmol
24.9 nmol

4,948.0 kj
45.1 9

804.8 RE
202.2 ng

0.0 ug
1.0 mg

0.9 mg
19. 6 NE
2.5 mg

200.8 ug
1.1 u9
3.1 mg

316.4 m9

618.5 mg

8.4 mg

79.5 mmol
26.5 mmòt
7.3 o

98t
101 å
4{9 t

09o
123 eo

93 eo

136 eo

368 e"

122 eo

s7t
115 eo

45 eo

gg eo

50 eo

171 eo

107 å
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DÀTE: 85/10/25 *** NUTRI PROFITE ***

SUMMÀRY OF PERSONÀt DÀTÀ

--------;
NAl.tE: SUBJECT 2 lsr Recall

SEX: Female ÀGE: 33 years FRÀHE SIZE: Small

¡{EIGHT: 19.9 hg (110 lbs.) HEIGHT: 165 cn (5 ft, 5 in)

Results refer to an average of 3 day(s) intake.

This data ras recorded on gS/0+/l+ .

PERCENT ENERGY FROM NUTRIENTS ÀND ÀLCOHOL

Your Intake (g) t of Total Energy Reconmended

Carbohydrate
Protein

151 .8
41 .6

50.9eo at least 50so

13.9e. 10-15e"
Total Fat 41.8 31.6eo 30-35e"
Essential Patty Àcid 10.5 7 .9eo 3eo

Saturated Fatty Àcid
PoJ.yunsaturated F.À.
Irlonounsaturated F.À.
ÀIcohol

NUTRIENT BREÀKDOWN

J.b
0.3
5.1

10. 3e"

7 .geo
1 1 .490

6.4eo10.9

Nutr i ent Reconmended
Àmount

Your
I ntake

Percent
VaIue

Energy
Protein
Vitanin À

Vitamin C

Vitamin D

Thiamin
Ri bof lav i n
Niacin
Vitamin B5
Folac i n
Vitamin 812
Pantothenic Àcid
CaIc i um

Phosphorus
I ron
Pota ss i unr

Sodi um

36.9 9
800.0 RE
45.0 mg

2.5 ug
0.8 mg
1.0 ng

14 .4 NE

0.5 mg
155.0 ug

2.0 ug
2.7 ng

700.0 mg
700.0 mg
14.0 mg

37.4 mmol
20.0 mmol

4,982.0 k j
41.6 9

495.8 RE
75.5 ng
0.9 ug
0.8 mg

0.8 ng
19. 1 NE
1.0 mg

129.9 ug
1.2 ug
2.7 mg

411.7 mg
735.1 ng

9.2 mg

48.2 mmol
59.3 mmol
3.6 q

113 e"

62 eo

158 eo

35 eo

103 eo

g1 eo

133 eo

154 e"

79 eo

62 eo

98 eo

59 eo

105 e"

56 eo

129 e"

797 eo
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DÀTE: 85/10/28 *** NUTRIPROFITE ***

:gï:=::= ::::::::=:il:
NÀME: SUBJECT Z ZnaRecall

SEX: Female ÀGE: 33 years FRÀl.tE SI ZE: Small

wEiGHT: 48.6 hg (107 ]bs. ) HEIGHT: 165 cn (5 ft, 5 in)

Results refer to an average of 3 day(s) intake.

This data uas recorded on 85/09/03

PERCENT ENERGY FROM NUTRIENTS ÀND ÀtCOHOt

Your Intake (g) eo of Total Energy Recommended

Ca r bohydra te
Prote i n
Total Fat
Essential Fatty Àcid
Saturated Fatty Àcid
Polyunsaturated F.À.
Monounsaturated F.À.
Àl.cohol

NUTRIENT BREÀKDOT{N

116.0
47.2
39. 3
7.4

13.1
7.0

16. 1

0.9

46.3e" at least 50eo

1 I .8eo
35.3eo

6.6eo
11 .7eo

6.3eo
14 . 5e"

0 .6eo

10-15e"
30-3 s%

39o

v
v

v

NuLrient Recommended
Àmount

Your
I nta ke

Percent
Value

Energy
Pro!e in
vitamin À

Vitamin C

Vi tamin D

Thiamin
Ribofl.avin
Niacin
Vitanin 86
Folac in
Vitamin 812
Pantothenic Àcid
Calcium
Phosphorus
I ron
Pota ss i um

Sod i um

Fiber, Crude

35.9 9
800.0 RE

45.0 mg

2.5 ug
0.8 mg
1.0 mg

14.4 NE

0.7 mg
165.0 u9

2.0 ug
2.3 mg

700.0 mg
700.0 mg
14.0 mg

36.4 mmol
'1 9.4 mmol

4,191.0 kj
47.2 g

578. 'l RE

95.7 mg

0.5 ug
0.7 mg

0.8 mg
17.2 NE

0.8 mg
129.6 u9

1.9 ug
2,7 ng

325.1 mg

582.6 m9
11 .0 mg

37.7 mmol
65.3 mmol
2.8 o

132 e.

72 e"

213 e,

22 e"

90 e.

83 eo

'119 eo

118 eo

79 eo

95 eo

115 e"

46t
83 eo

79 eo

104 e"

336 eo
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DÀTE: 85/11/26 *** NUTRI PR0FItE *ri

:g::=::=::::::::=::ll
NAME: SUBJECT 2 3rd Recall

SEX: FemaLe ÀGE: 34 years FRÀME SIZE: Small

I.¡ErcHT: 48.1 k9 (106 Ibs.) HETGHT: 165 cm (5 fr, 5 in)

Results refer to an average of 3 day(s) intake.

This data Has recorded on 85/11/23

::::::l=::::::=:13:=::l::::1:=::3=*:::::

Your Intake (g) eo of Total Energy Recommended

Ca rbohydrate
Prote i n
Total Fat
Essential Fatty Àcid 2.7
Saturated Fatty Àcid 15.8
Polyunsaturated F.À. 2.7
Monounsaturated F.À. 10.3
ÀlcohoI

NUTRIENT BREÀKDOWN

0.0

42.9r. at least 50eo

19. 1eo 10-15eo
39.7e" 30-35e.
3.590 3t

20.oeo
3.4eo

13. 1t
0. 0e.

76.2
33 .8
31.2

Nutrient Recommended
Àmount

Your
I nta ke

Percent
VaIue

Energy
Prote i n
Vitamin À

Vi tamin C

vi tamin D

Th iami n
Ri bof lav i n
Niacin
Vitanin B5
Folac i n
Vitamin 812
Pantothenic Àcid
Calc i um
Phosphorus
I ron
Potassium
Sod i um

Fiber, Crude

35.6 g
800.0 RE
45.0 mg

2.5 ug
0.8 mg
1.0 mg

14.4 NE
0.5 mg

1 65.0 ug
2.0 ug
1.5 ng

700.0 mg
700.0 mg

14 .0 mg

36.1 mmol
1 9. 2 mmol

2,967.0 k j
33.9 9

258.7 RE
21.3 mg
1.7 ug
0.6 mg

0.7 mg
12. 1 NE
0.5 mg

65. 0 ug
1.9 ug
2.1 mg

280.3 mg
511 .0 mg

8.2 mg

23.4 mmol'
32.0 nmol
1.8 o

95 eo

32 eo

47 
'o59 eo

7g eo

65 eo

84 eo

107 9.

39 eo

94 eo

126 e.

40 eo

73 eo

58 eo

65 eo

167 e"



DArE: 85/10/2s

SIJMMÀRY OF PERSONÀL DÀTÀ

*** NUTRIPR0FILE ***

203

4 in)

NÀME: SUBJECT 3 lst Recall

SEX: Female ÀGE: 40 years FRÀt'lE SI ZE: Medium

I{ETGHT: 68.0 kg (150 lbs.) HEIGHT: 162 cm (5 ft,

Results refer to an average of 3 day(s) intake.

This data rras recorded on 85/04/14

PERCENT ENERGY .l9l_Iyllïï:_1y_lT9!::

Your Intake (g) eo of Tota1 EnergY Recommended

Carbohydrate
Protein
Total Fat
Essential Fatty Àcid
Saturated Fatty Àcid
PoJ.yunsaturated F.À.
Monounsaturated F.À.
ÀIcohol

::::ï::=:::iy:i

129.3
62.3
36,2
7.7

10.1
7.5

1s.3
7.2

45. 1e"

21.7eo
28.[eo

6.0eo
7 .geo
5. geo

12.Deo
4.490

at least 50eo

10-15e"
30-3 5e"

39o

Nutr i ent Recommended
Àmount

Your
I ntake

Perc ent
Value

Energy
Prote i n
Vitamin À

Vitamin C

Vitamin D

Thiamin
Riboflavin
Niac in
Vitamin 86
Folac i n
vitamin B1 2

Pantothenic Àcid
Calc i um

Phosphorus
I ron
Potassium
Sod i um

Fiber, Crude

50.3 g
800.0 RE
45.0 mg

2.5 ug
0.8 mg
1.0 mg

14.4 NE
0.9 mg

1 65.0 ug
2.0 ug
2.6 ng

700.0 mg

700.0 mg
'14.0 mg

51.0 mmol
27.2 nnol

4,793.0 kj
62.4 9

2{1.6 RE

61 .6 n9
4.6 ug
0.8 mg
1.1 mg

25.8 NE

0.9 mg

92.8 ug
3.3 ug
2.8 mg

544.9 mg

832.3 mg

8.9 mg

38.2 mmoJ

78.8 mmol
1.2 o

124 eo

30 eo

137 e.

184 %

105 eo

105 e.

179 e"

98 eo

56 eo

167 e"

106 e"

78 eo

119 eo

64 eo

75 eo

289 e"
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SI.JMMÀRY OP PERSONÀL DÀTÀ

NÀME: SUBJECT 3 Zrd Recall

SEX: Female ÀGE: 40 years

I.JEIGHT: 72.6 kg ( 160 lbs. )

Results refer to an average of 3 day(s)

This data Has recorded on 85/08/31

PERCENT ENERGY FROM NUTRIENTS ÀND ÀLCOHOL
=========== = ==== = ======= ===== ============

DÀrE:8s/10/28

Ca rbohydrate
Prote i n
Total Fat
Essential Fatty Àcid
Saturated Fatty Àcid
PoJ.yunsaturated F.À.
Monounsaturated F.A.
Àlcohol

NUTRi ENT BREÀKDOI{N

*r* NUTRIPR0FITE *r*

4 in)

Your Intake (g) eo of Total Energy Recommended

FRÀ}'ÍE SI ZE:

HEIGHT: 162

intake.

Med i um

cm (5 ft

124.4
65. 3

32.3
4.9

11.8
4.9

12.1
3.6

46.5e,
24.4+
27.22
4.12
9. 9eo

4.leo
10.2e.
2.3eo

at least 50eo

10-15eo
30-35e,

390

Nutrient Recommended
Àmount

Your
I ntake

Percent
Value

Energy
Prote i n
Vitamin À

Vitamin C
Vitamin D

Thiamin
Ribofl.avin
Niacin
Vitamin 86
FoIac i n
Vitanin 812
Pantothenic Àcid
Cal.c i um
Phosphorus
I ron
Potass i um
Sod i um
Fiber. Crude

53.7 g
800.0 RE
45.0 m9
2.5 ug
0.8 mg
1.0 mg

14.4 NE
1.0 mg

165.0 ug
2.0 ug
2.5 mg

700.0 mg
700.0 mg
14.0 mg
54.{ mmol
29.0 mmol

4,471.0 kj
65.3 9

656.2 RE
72.6 ng
2.8 ug
1.0 ng
1.2 mg

1 9.5 NE
1 .2 rng

117.5 ug
3.0 ug
4.0 mg

522.4 m9
879.3 m9

7.7 ng
50.6 mmol
53.8 mmol
3.4 q

122 eo

82t
161 t
111 e.

123 e"

119 e.

135 t
126 Z
71 9"

151 e.

161 eo

75t
126 

'"5så
93r

185 eo
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DÀTE: 85//11/26 *i* NUTRI PRoFILE ***

SIJMMÀRY OF PERSONÀL DÀTÀ

================== == === =

NÀÌ'fE: SUBJECT 3 3rd Recall

SEX: Female ÀGE: 40 years FRÀME SIZE: Medium

WEIGHTz 71.7 kg (158 lbs.) HEIGHT: '162 cm (S ft, 4 in)

Results refer to an average of 3 day(s) intahe.

This data was recorded on 85/11/23

::::::l= ::::i=:::I=yllïll:=:::=ï:3:::
Your Intake (g) eo of Total Energy Recommended

Carbohydrate
Prote i n
Tota1 Fat
Essential Fatty Àcid 6.4
Saturated Fatty Àcid 11.5
Polyunsaturated F.À. 6.4
Monounsaturated F.À. 1 6.6
ÀIcohol

NUTRIENT BREÀKDOT{N

2.8

32.0t at least 50t
24.7eo 10-15'o
40.5e. 30-3590

6. 990 3t
12,4eo
6. 9t

17 . 9e.

2.3eo

66.7
51 .6
37.6

Nutr i ent Recommended
Àmount

Your
I ntake

Percent
VaIue

Energy
Prote i n
Vitamin À
Vitamin C

Vitanin D

Thiamin
Riboflavin
Niacin
Vitamin 86
Folac i n
Vitamin 812
Pantothenic Àcid
Calcium
Phosphorus
I ron
Potassium
Sodi um

tiber. Crude

53.0 9
800.0 RE
45.0 mg

2.5 ug
0.8 ng
1.0 mg

14.4 NE

0.8 mg
1 65.0 ug

2.0 ug
1.9 mg

700.0 mg

700.0 mg

1{.0 mg

53.7 nmol
28.7 mmol

3,491 .0 kj
51.7 g

216.7 RE

99.3 m9

0.9 ug
0.6 mg
0.8 m9

24.6 NE

0.8 mg
106.8 u9

1.7 ug
3.0 mg

407.0 m9
581 .2 mg

5.7 ng
33.8 mn¡ol
46.9 mmol
1.6 o

97+
27\

221 eo

37 eo

71 eo

79ï
171 eo

104 eo

65 eo

85 e"

157 t
s8t
83t
40 eo

53 eo

164 e"
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DÀTE:85h0/25 **t NUTRIPROFITE tt*

SUMMÀRY OF PERSONAL DÀTÀ

NAME: SUBJECT 4 lst Recall

SEX: Female AGE: 33 years FRÀI'{E SI ZE: Medium

WEIGHT: 54.4 kg (120 Ibs.) HEIGHT: 157 cm (5 ft, 2 ín'l

Results refer to an average of 3 day(s) intake.

This data rras recorded on 85/04/14

::::::l=:::::: =::::=yl:ï:l: =::3=:::3:3:

Your Intake (g) eo of TotaJ. Energy Recommended

Carbohydrate
Prote i n
Total Fat
Essential Fatty Àcid
Saturated Fatty Acid
Polyunsaturated F.À.
Monounsaturated F.À.
Àlcohol

::t::Tl=:::ii::i

120.5
48.9
s3.9
10.4
17.8
10.4
21.2
41.6

33.5e"
1 3. 6eo

33.7eo
6.seo

11.1eo
5. Seo

1 3. 3e.

20.2e,

at least 50eo

10-1seo
30-35e"

39o

Nut r i ent Recommended
Àmount

Your
I ntake

Percent
VaIue

Energy
Prote i n
Vi tanin À

Vitamin C

vitamin D

Thiami n
Riboflavin
Niacin
Vitamin 86
Folac i n
Vitamin B1 2

Pantothenic Àcid
Calcium
Phosphorus
I ron
Potass i um

Sodi um

Fiber, Crude

40.3 9
800.0 RE
45.0 mg
2.5 ug
0.8 mg
1.0 mg

14.4 NE

0.7 mg

165.0 ug
2.0 ug
3.3 mg

700.0 n9
700.0 mg

14 .0 mg

40.8 mmol
21.8 mnol

6,009.0 kj
49.0 9

1,971.3 RE
102.0 mg

1.4 ug
0.6 mg
1.1 ng

18.0 NE

0.8 mg

1 
'10.4 ug
4.0 ug
3.3 ng

629.8 mg
782.8 mg

9.0 mg

35.9 mmol
66.6 nmol
1.5 q

122 \
246 eo

227 eo

54 eo

71 eo

111 eo

125 e.

108 e"

67 eo

199 e"

100 e.

90 eo

112 e.

54 eo

88 eo

306 e"



DÀrE: 85/10/28

SUMMARY OF PERSONÀL DÀTÀ

*** NUTRIPR0FILE ***

207

2 in)

NÀME: SUBJECT 4 2nd Reca1l

SEX: Female ÀGE: 33 years FRÀME SIZE: Medium

wEiGHT: 52.7 kg ( 1 16 Ibs. ) HEIGHT: 157 cm (5 ft,

Results refer to an average of 3 day(s) intake.

This data was recorded on 85/08/23

::::Tl=:::T:=::::=::l::Tl:=T:=i::::::
Your Intake (g) eo of Total Energy Recommended

Carbohydrate
ProÈe i n
Total Fat
Essential Fatty Àcid
Saturated Fatty Àcid
Polyunsaturaled F.À.
Monounsaturated F.À.
ÀlcohoI

yl::T:=:::iIiï

139.0
47.1
46. 5
6.2

18.6
5.7

17 .8
42.7

38. 6e.

1 3.0e.
29.0e.

3.8eo
11.6eo
3. 6eo

11.1eo
20.9e"

at least 50eo

10-15e"
30-35e.

39o

Nut r i ent Recommended
Àmount

Your
I ntake

Pe rcen t
VaIue

Ene rgy
Prote i n
vitanin À

Vitamin C

Vitamin D

Thiamin
Ri bof lav i n
Niacin
vitamin 86
FoIac i n
Vitamin B12
Pantothenic Àcid
Calcium
Phosphorus
I ron
Pota ss i um

Sod i um

Fiber. Crude

38.9 s
800.0 RE
45.0 mg
2.5 ug
0.8 mg
1.0 mg

14 .4 NE

0.7 mg
1 65.0 ug

2.0 ug
3.3 mg

700.0 mg

700.0 mg
14.0 mg

39.5 mmol
21.0 mmol

6,022.0 k j
4't.1 9

758.6 RE

18. 1 mg

0.3 ug
0.5 mg

0.7 mg

20.8 NE

0.8 mg

64.7 ug
1.6 ug
1.7 mg

340.9 mg

663. 1 mg

7.8 mg

34.3 mmoÌ
72.0 mmol
1.6 q

121 eo

95 eo

40 eo

11 eo

79 eo

69 eo

145 eo

110 eo

399"
g0 eo

50 eo

49 eo

95 eo

56 e.

87 eo

342 eo
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DATE: 85/11/26 *** NUTRIPR0FITE *ti

:ry::=::=::::i::=:il:
NÀHE: SUBJECT 4 3rd Recall

SEX: Female ÀGE: 34 years FRÀI'IE SI ZE: I'ledium

nEIGHT: 53.1 kg (117 lbs.) HEIGHT: 160 cm (5 ft, 3 in)

Resul.ts refer to an average of 3 day(s) intake.

This data Has recorded on 85/11/23

PERCENT ENERGY FROM NUTRIENTS ÀND ÀLCOHOL

Your Intake (g) 9o of ToÈaI Energy Recommended

Carbohydrate
Prote i n
Total Fat
Essential Fatty Àcid 6.3
Saturated Fatty Àcid 12.4
Polyunsaturated F.À. 6.1
Monounsaturated F.À. 15.2
ÀIcohol

NUTRI ENT BREAKDOI{N

21 .5

39.2eo at Ieast 50eo

18.0e. 10-1 5e"

31.0e. 30-35e.
4.9t 390

9.8ä
4.8eo

12.0eo
13.2e,

111.8
51.4
39.2

v
v

v

Nutr i ent Recomnended
Àmount

Your
I ntake

Percent
Value

Energy
Prote i n
vitanin À
Vitamin C

Vitamin D

Thiamin
Ri bof lavi n

Niacin
vi tarni n 85
Folac i n
Vitamin 812
Pantothenic Àcid
Calc i um

Phosphorus
I ron
Potass i um

Sod i um

Fiber, Crude

39.3 9
800.0 RE
45.0 mg
2.5 ug
0.8 mg
1.0 mg

14 .4 NE

0.8 mg
165.0 u9

2.0 ug
2.6 ng

700.0 mg

700.0 mg
14.0 mg

39.8 mmol
21 .2 mmol.

4,763.0 kj
51.5 9

758.4 RE

60.6 mg
1.5 ug
0.8 m9
1.0 mg

16.3 NE
1.3 mg

115.3 u9
1.7 ug
3.1 mg

331.0 m9

706.3 n9
8.5 mg

48.0 mmoÌ
102. 'l mmol

2.9 q

131 9.

95 9'

135 eo

62 e"

104 eo

98t
113 e.

166 e"

70 eo

g4 e"

119 t
47 

'"101 eo

60 eo

121 eo

481 eo



DÀrE: 85/10/25

SUMMÀRY OF PERSONÀL DÀTÀ

========================

*** NUTRIPR0FITE ***

209

6 in)

Recommended

NAME: SUBJECT 5 IsE Recall

SEX: Female ÀGE: 36 years FRÀ}IE SI ZE: l'{edium

WETGHT: 64.4 k9 (142 lbs.) HEIGHT: 157 cm (5 ft,

Results refer to an average of 3 day(s) intake

This data nas recorded on 85/04/14 .

pERcENr ENERGY .lgI_lyTlTIÏ_1y_11:9!?:

Your Intake (g) eo of Total EnergY

Carbohydrate
Prote i n
Total Fat
Essential Fatty Àcid
Saturated Fatty Àcid
Polyunsaturated F.À.
Monounsaturated F.À.
Àlcohol

NUTRIENT BREAKDOWN

Nutr i ent

Energy
Prote i n
Vitamin À
Vitamin C

Vitamin D

Thiami n

Riboflavin
Niacin
Vitamin B5
Folac in
Vitamin B12
Pantothenic Àcid
Cal.c i um

Phosphorus
I ron
Potassium
Sodium

108.4
59 .8
62.9
12.1
24.2
12.0
22.0
10.4

32.seo
20.9t
42.4s6
8. 1t

16. 3e.

8. Oeo

14.890
5.490

at Least 50eo

10-15eo
30-3st

39o

Percent
VaIue

147 t
70t

415 t
115 eo

131 t
139 t
162 +
129 e,

106 t
138 t
157 t
98t

150 eo

71 Z
133 t
290 t

Your
I ntake

5,585.0 kj
59.9 g

563.6 RE
186.8 ng

2.9 ug
1.0 mg
1.4 mg

23.4 NE
1.4 mg

174.8 ug
2.8 ug
4.8 mg

685.9 mg

1 ,052.9 mg

9.9 mg .

64.4 mmol
74.7 nmol

47.7 9
800.0 RE
45.0 mg

2.5 ug
0.8 mg
1.0 ng

14.4 NE
1.0 mg

165.0 ug
2.0 ug
3.1 mg

700.0 mg

700.0 m9

14.0 mg

48.3 mmoL

25.8 mnol
Fiber



2LO

DÀrE: 85/10/28

SUMMARY OF PERSONÀL DÀTÀ
========================

*** NUTRIPROPILE ***

NÀME: SUBJECT 5 2nd Recalt

SEX: FemaLe ÀcE: 36 years

t{EIGHT: 56.4 kg (1a6 lbs.)
Resul.ts refer to an average of 3 day(s)

This data was recorded on gS/}9/Ot

PERCENT ENERGY FROI,I NUTRIENTS ÀND ATCOHOL
=========================================

6 in)

Your Intake (g) ä of Total Energy Reconmended

FRÀME SIZE:

HEIGHT: 167

i ntahe.

Med i um

cm (5 ft,

Ca rbohydra te
Prote i n
Total Fat
Essential Fatty Àcid
Saturated Fatty Àcid
Polyunsaturated F.À.
Monounsaturated F.À.
ÀIcohol

NUTRIENT BREÀKDOWN

= ====== == = ========

122.4
80.0
78.0
8. r

34,7
't .7

30. 0
9.2

31 . 1eo

20. 3eo

44.6%
4.6t

l g. geo

4.4t
17.1e"
4.1eo

at least 50go
10-15e.
30-3 5e"

39"

Nutrient Recommended
Àmount

Your
I ntake

Perc ent
Value

l!;nergy
I Protein
lvitamin ¡
lvitamin c
lvitamin o
Thiamin
Riboflavin
Niac i n
Vitamin B6
Folac i n
Vitamin 812
Pantothenic Àcid
Calcium
Phosphorus
I ron
Potass i um
Sod i um
Piber, Crude

49.0 9
800.0 RE
45.0 mg
2.5 ug
0.8 mg
1.0 mg

14.4 NE
1.2 mg

165.0 ug
2.0 ug
3.6 mg

700.0 mg
700. 0 mg

14 .0 mg
49.7 mmol
26. 5 mmol

6,592.0 k j
80.0 9

620.1 RE
37.4 mg
2.4 ug
1.2 mg
1.4 mg

25.1 NE
1.0 mg

129.0 ug
3.7 ug
3.4 ng

1,072.3 mg
1,310.1 mg

11.4 mg
55.0 mmol

1 37.2 mmol
4.0 q

163 t
78 eo

g3 eo

95 eo

152 e"

144 eo

175 e.

83 eo

78 eo

194 e"

93 eo

153 eo

197 e,

82 eo

111 eo

519 eo



DÀrE:85/11/26

SU}IMÀRY OF PERSONAL DÀTÀ
------_--

**r NUTRIPR0FITE ***

Med i um

cm (5 ft,

2rt

6 in)

NÀl.lE: SUBJECT 5 3rd Recall

SEX: Female AGE: 36 Years FRÀME SIZE:

WEIGHT: 68.5 kg (151 Ibs.) HEIGHT: 167

Results refer to an average of 3 day(s) intake.

This data Has recorded on 85/11/23

PERCENT ENERGY FROM NUTRIENTS AND ÀtCOHOt
- - --- -: = = = = = = =i= = = == == = == ===== = =

Your Intake (g) eo of Total Energy Recommended

Carbohydrate
Prote i n
TotaI Fat
Essential Fatty Àcid
Saturated Fatty Àcid
Polyunsaturated F.À.
Monounsaturated F.À.
Àlcohol

NUTRIENT BREÀKDOI.IN

177 .2
109.6
88.2
13. 1

36. 1

11.5
33.2
3.6

36.8e"
22.geo
41.2e,

6.1eo
'1 6. ge"

5.4eo
1 5. seo

1 .3eo

at least 50eo

10-1seo
3 0-3 5e.

3t

Nutr i ent Recommended
Àmount

Your
I ntake

Percent
Value

Energy
Prote i n
Vitamin À
Vitamin C

vitamin D

Thiamin
Riboflavin
Niac i n
Vitamin 86
Folac i n
vitamin 812
Pantothenic Acid
CaIc i um

Phosphorus
I ron
Pota ss i um

Sod i um

50.7 g
800.0 RE

45.0 mg

2.5 ug
0.8 mg
1.0 mg

14 .4 NE
1.6 mg

1 65.0 ug
2.0 ug
4.4 mg

700.0 mg
700.0 m9

14 .0 mg

51.4 mmoL

27.4 mmol.

8,047.0 kj
109.7 9

4,374.1 RE
'107.8 mg

5.3 ug
2. 'l mg

6.3 mg

52.0 NE
2.2 ng

399. 1 ug
67.6 ug
11 .1 mg

1 ,483.3 mg
1,935.7 mg

22.4 ng
81.2 mmol

224.5 mmol
6.5 o

216 
'.

1 ,797 eo

239 e.

253 e,

259 e,

629 e.

361 eo

'l 36 eo

242 eo

3, 381 eo

251 eo

212 e,

277 e.

'l 60 e"

1s8 t
glg eo



2L2

DÀTE: 85/10/25 *** NUTRIPR0FITE **t

SUMMÀRY OF PERSONÀL DATÀ

NÀME: SUBJEPT 6 lst RecaLl

SEX: Femal.e AGE: 37 years FRÀÌ'IE SI ZE: Medium

lrEiGHT: 65.8 k9 (145 lbs.) HEIGHT: 1?5 cm (5 ft, 9 in)

Resul.ts refer to an average of 3 day(s) intake.

This data ras recorded on 85/04/14

::::::l=::::::=::::=::l:ï:l: =T:=:::::::
Your Intake (g) eo of Total Energy Recommended

Carbohydrate
Prote i n
TotaI Fat
Essential Fatty Àcid
Saturated Fatty Àcid
PoLyunsaturated F.À.
Monounsaturated F.À.
ÀlcohoI

yl::::1=3::ii::i

1 10.0
28 .8
20.6
3.3
4.8
3.2
8.0
0.0

50.seo
1 5 .8e.
25.5t
4. 1t
6.0eo
4 .()eo

9. geo

0.oeo

at least 509o

10-15eo
30-3seo

39o

Nutri ent Recommended
Àmount

Your
I nta ke

Percent
Value

Energy
Prote i n
vitamin À

Vitamin C

Vitanin D

Th iami n
Ri bof lavi n

Niacin
Vitamin 86
Folac i n
Vitamin 812
Pantothenic Àcid
Calc i um

Phosphorus
I ron
Potass i um

Sodium
Fiber, Crude

48.7 9
800.0 RE

45.0 mg

2.5 ug
0.8 mg
1.0 mg

14 .4 NE

0.4 mg

165.0 ug
2.0 ug
1.7 mg

700.0 mg

700.0 n9
'14 .0 mg

49.3 mmol
26.3 mmol

3,041 .0 kj
28.9 g

438.5 RE

135.9 mg

0.8 ug
0.7 mg

0.8 mg
10.0 NE

0.6 mg
176.0 ug

0.4 ug
2.1 mg

431.3 m9

634.1 m9

5.2 mg

40.9 mmol
67.4 mnol
3.0 q

59 eo

55 eo

302 eo

30 9o

90 eo

80 eo

70 e"

131 eo

107 eo

20 eo

129 e"

62 eo

91 eo

37 e"

83 eo

256 eo



213

SU}&1ÀRY OF PERSONÀL DÀTÀ

NÀME: SUBJECT 6 Znd Recall

SEX: FemaIe ÀGE: 37 years

}IEiGHT: 56.2 kg ( 1 46 lbs. )

Results refer to an average of 3 day(s)

This data rras recorded on 85/09/01

PERCENT ENERGY FROM NUTRIENTS ÀND ÀLCOHOI

DÀrE: 85/10/28

Carbohydrate
Prote i n
Total Fat
Essèntial Fatty Àcid
Saturated Fatty Àcid
Polyunsaturated F.À.
Monounsaturated F.À.
Àlcohol

::l:ïy=:ï:ï:i

**t NUTRIPR0FILE ***

FRÀME SI

HEI GHT:

intake.

Med i um

cm (5 ft,
ZE:

175 9 in)

Your Intake (g) eo of Total. Energy Recommended

178.7
53 .4
48.9
3.8

23.4
7.3

18. 3
0.0

53.7e"
1 6. 0e"

33.oeo
2.6eo

1 5.8e"
4. geo

12.3r,
0.0e,

at least 50eo

10-15e"
30-3 5e.

390

Nut r i ent Recommended
Àmount

Your
I nta ke

Percent
Value

Energy
Prote i n
Vitamin À
vitamin C

vitamin D

Thiamin
Ri bof lav i n
Niac i n
Vitamin 86
Folac i n
Vitamin 812
Pantothenic Acid
Calcium
Phosphorus
I ron
Potass i um

Sod i um

Fiber, Crude

49.0 q

800.0 RE
45.0 mg

2.5 ug
0.8 mg

1.0 mg

14.4 NE

0.8 mg

165.0 ug
2.0 ug
3.1 mg

700.0 mg

700.0 m9

14.0 mg

49.7 mmol
26.5 mmol

5, 559. 0 kj
53.5 9

626.3 RE

111.8 mg
1.0 ug
0.7 mg
1.1 mg

18. 5 NE
1.0 ng

118.0 u9
2.1 u9
3.1 mg

852.4 mg

990.6 m9

8.6 m9

56.3 mmol
67.5 nimol.
4.0 q

109 e.

78 e"

249 e.

42 eo

91 
'o113 eo

129 e"

123 eo

72 e"

105 eo

102 e,

122 eo

142 eo

61 eo

113 e"

255 e"



2r4

DÀrE:85/11/26

SUMMÀRY OF PERSONÀL DATÀ

==== ====== == ===== = ======

**t NUTRIPR0FITE **t

NÀME: SUBJECT 6 3rd Recall

SEX: Female ÀGE: 37 Years

wErGHTz 64.{ kg (142 Ibs.)

Results refer to an average of 3 day(s)

This data nas recorded on 85h1/23

pERcENr ENERGY FRoM NUTRIENTS oT_f9!91

9 in)

Your Intake (g) eo of Total Energy Recommended

FRÀI.IE SI ZE:

HEIGHl: 175

intake.

SmaII

cm (5 tt,

Ca rbohyd ra te
Prote i n
Total Fat
Essential FattY Àcid
Saturated FattY Àcid
Polyunsaturated F.À.
Monounsaturated F.A.
Àlcohol

NUTRIENT BREÀKDOWN

162.8
53.9
4't .9
5.2

15.9
5.0

18. 1

0.0

50.8t
19. 9eo

29.42
3.6eo

11 .1e.
3. st

12.7e.
0. 0e.

at least 50e.
10-1590
30-3st

39o

Nut r i ent Recorunended
Amount

Your
I nÈake

Perc ent
Value

Energy
Prote i n
vitamin À
Vitamin C

vitamin D

Thiami n

Ri bof lav i n
Niacin
Vitamin 86
Folac i n
Vitamin B12
Pantothenic Àcid
CaLcium
Phosphorus
I ron
Pota ss i um

Sodi um
Fiber. Crude

r7.7 g
800.0 RE

45.0 mg
2.5 ug
0.8 mg

1.0 mg

14.4 NE

1.0 mg

165.0 ug
2.0 ug
2.9 mg

700.0 mg

700.0 mg

14.0 mg

48.3 mmol
25.8 mnol

5,362.0 kj
63.9 g

278.0 RE

85.2 mg

0.9 ug
0.9 mg
1.4 mg

21.3 NE
1.2 mg

127.8 ug
3.1 u9
3.3 mg

741.4 mg

977.9 mg

8.9 mg

52.4 .m¡nol

64 .7 m¡nol
2.3 q

13{ e"

35 eo

189 e"

36 eo

112 e.

142 
'o148 eo

123 
'"77 eo

155 e"

110 eo

106 e"

140 t
63 eo

108 t
251 eo




