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ABSTRACT

An abstract of the thesis of Jill Gigi Calcagno for the Master of Science in Speech

Communication: Speech and Hearing Sciences presented June 30, 1997.

Title: A Survey of Swallowing Symptoms Associated with the Premenstrual Cycle

Premenstrual Syndrome (PMS) has been associated with a vast number of
physical, emotional, social, and behavioral symptomatology. Laryngeal disturbances
invoked by hormonal imbalance may affect swallowing as a component of PMS.
Previous studies regarding swallowing ability during the premenstrual cycle were
nonexistent.

This study examined the relationship between PMS and swallowing disorders.
One hundred thirty-seven females completed a written survey that elicited information
regarding biographical data, presence and severity of cyclically recurring symptoms
associated with PMS, and perceived presence and severity of dysphagia during
premenstruum.

Spearman Rank (Rho) correlation coefficients were computed to determine the
extent of the relationship between measures obtained from the cyclically recurring

symptoms component of the survey with measures obtained from responses to
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questions regarding swallowing difficulties. A follow-up test to the Spearman Rho, the
Pearson correlation coefficient, was completed to examine any intercorrelation
between variables. Evidence of swallowing disorders during premenstruum was
reported in the survey population. A significant correlation was found between

severity of premenstrual symptoms and severity of self-report of dysphagia.
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the entire menstrual cycle. They hypothesized that because ovarian hormones have
been shown to effect cortical, motor, neural, and sensory processes and because these
processes “provide input to the phonatory system and contribute to laryngeal
neuromotor control” (Higgins & Saxman, 1989, p. 234), then vocal fold vibration
changes should be related to ovarian hormone level changes. The study recruited 10
women. Five men served as controls. The 15 subjects were to perform phonatory tasks
of /i/ and /u/ alternately, three times each for a minimum of 5 seconds. Samples were
taken for a period of 33 days, twice a day. A microcomputer was used to analyze the
steadiest portion of the vowel productions. The jitter factor was computed during four
segments of the menstrual cycle: premenstruation, menstruation, ovulation. and
postovulation. Most dramatic changes in frequency perturbation were noted at the time
of ovulation. At premenstruation, only 3 subjects were noted to have a noticeable
difference in the magnitude of frequency perturbation. Though frequency perturbation
values were not significantly notable for the premenstruum, the results do suggest that
ovarian hormones have an effect on the vibratory integrity of the vocal folds. The
researchers hypothesize that “ovarian hormones could effect laryngeal behavior
through the alteration of neurotransmitter levels” (Higgins & Saxman, 1989, pp. 239-
240). They posited that an increase in the firing of laryngeal motor neurons was
responsible for changes in the magnitude of frequency perturbation. Ultimately, the
fluctuations of the ovarian hormones are what causes alterations in motor, neural, and

sensory laryngeal inputs. Meiri (1986) investigated the influence of progesterone on
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synaptic transmission of frog muscle. This researcher concluded that “progesterone
may act as one of the natural modulators of synaptic transmission, if the sensitivity of
the human synapse is not much different from that of frog preparation” (p. 195).
Other researchers support the evidence for estrogen altering neurotransmitter
function. In a study by Cogen and Zimmerman (1979), it was found that estrogen
“affects neurotransmitters by altering absolute concentrations and turnover in brain
tissue, and by interfering with degradative enzymes” (p. 131). Cogen and Zimmerman
also reported that fluctuations in hormone levels were associated with chorea
gravidarum, which is characterized by quick, involuntary and sometimes forceful
movements of facial, lingual, and pharyngeal musculature as well as of distal
extremities. In some cases, swallowing disorders have been reported as an

accompanying symptom of chorea gravidarum.

Premenstrual Symptom Measurement Tools

Studies of the effects of the premenstrual cycle have been completed using a
variety of measurement techniques. Instrumentation used in the study of vocal fold
changes across the menstrual cycles has included airborne microphones, throat-contact
microphones, stereo cassette recorders, and microcomputers (Higgins & Saxman,
1989). Other instrumental techniques have included use of electrolaryngographs,
videostrobofiberoscopy, rigid laryngeal telescopes, and cytological smears (Abitbol et

al., 1989). Sound spectrographs coupled with a scale magnifiers for a spectral analysis
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of vowels at ovulation and premenstruation have also been employed (Silverman &
Zimmer, 1978).

Non-instrumentation studies investigating cyclic symptoms during the
menstrual cycle have primarily employed questionnaires. Two of these are the Moos
Menstrual Distress Questionnaire (MMDQ), and the Premenstrual Assessment Form
(PAF), (Bancroft & Backstrom, 1985). The MMDQ measures premenstrual and
menstrual symptoms. According to Steege, Stout, and Rupp (1988), the survey’s
normative sample was taken partially from women taking oral contraceptives, and only
two of the seven subscales pertain to premenstrual symptoms. The PAF is primarily
used as a screening instrument for research. Another self-report method is Dalton’s
“symptom calendar,” in which the subject charts her daily symptoms on a monthly
calendar (Steege, Stout, & Rupp, 1988).

Davis and Davis (1993) conducted a survey using a self-administered
questionnaire to investigate a variety of premenstrual symptoms in female singers. In
the questionnaire, 67 cyclically recurring symptoms were listed with a 7-point scale
ranging from 0 = none to 6 = incapacitating. Information was also collected on age,
menstrual history, and overall degree of disruption of premenstrual syndrome. The

survey allowed for additional comments.
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Swallowing Physiology

Swallowing is the act of passing a substance, namely food, drink, or saliva,
through the oral cavity and pharynx, past the cricopharyngeal constriction, and into
the esophagus; swallowing is usually initiated voluntarily but is almost always
performed reflexively (Nicolosi, Harryman, & Kresheck, 1983). As a profession,
speech-language pathologists engage in the study of normal and abnormal swallowing
patterns due to the relationship of shared anatomy and physiological processes for
speech production and swallowing. Furthermore, many practicing speech-language
pathologists serve to assess and treat clients who demonstrate disordered swallowing
which is known as dysphagia.

The swallowing process can be divided into four phases: preparatory phase,
oral phase, pharyngeal phase, and the esophageal phase. While preparatory, oral, and
esophageal phases of swallow are of importance, factors other than laryngeal function
contribute primarily to successful completion or failure of the steps in the swallowing
process. As such, the hormonal changes associated with premenstrual cycle would
likely not have as great, if any, an effect on these components or phases of the
swallowing process. The pharyngeal phase of swallowing involves actions of the

laryngeal musculature, which is known to be affected during premenstruum.
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Pharyngeal Phase of Swallowing:
Normal Structure and Function

During the pharyngeal phase, the bolus should be prevented from entering the
larynx. The pharyngeal phase begins with initiation of the swallow reflex. The larynx
is lifted superiorly and anteriorly by the suprahyoid muscles, thyrohyoids, and
pharyngeal elevator muscles. This laryngeal action widens the pharynx allowing the
bolus to be propelled down the pharynx. The intrinsic laryngeal muscles are
contracted causing the arytenoids to approximate and the vocal cords to adduct or
come together. The larynx is further protected by the folding down of the epiglottis
over the airway. During adduction, the epiglottis folds down over the larynx, directing
the bolus around the larynx to prevent it from entering the vocal folds. As the larynx
is elevated, the cricopharyngeal sphincter opens. This allows for passage of the bolus
from the hypopharynx to the esophagus. When the bolus reaches the esophagus,
esophageal stage of swallowing is initiated. The closure of the cricopharyngeal

sphincters allows the vocal folds to reopen to their abducted position (Elliott, 1988).

Swallowing Pathophysiology

According to Elliot (1988):

Neuromuscular disease can impair laryngeal elevation necessary for
normal cricopharyngeal opening. The resulting spasm can impede food
transit through the sphincter. Food remains in the hypopharynx and can
be aspirated after the swallow just as it is with impaired peristalsis. (p.
98)
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Unilateral vocal cord weakness can also be a potential cause for pharyngeal phase
dysphagia. If the vocal folds are not properly adducted, then aspiration has the
potential to occur if the bolus enters the airway.

Swallowing difficulties, known as dysphagia, may occur during the pharyngeal
phase of swallowing due to numerous etiologies, including a delayed swallowing
reflex, poor vocal fold adduction, and poor pharyngeal constrictor function (Elliott,
1988). Various physical or neurological disorders can cause these dysfunctions. Most
notably, strokes, degenerative neurologic diseases, and neuromuscular disorders such
as multiple sclerosis, amyotrophic lateral sclerosis, and Parkinson’s disease can be
causes of swallowing disorders (Elliott, 1988). Other causes of pharyngeal phase
dysphagia include peripheral nervous system diseases such as bulbar poliomyelitis and
diabetic neuropathy. Muscular diseases such as polymyositis and myasthenia gravis
(Richter & Schechter, 1992) can cause pharyngeal dysphagia. An association between
dysphagia and laryngeal changes brought about by hormonal imbalance during the

premenstrual cycle has not previously been studied.

Summary

Anatomy and physiology needed for proper voice production are also needed
for safe swallowing. Laryngeal pathologies of various etiologies are known to cause
swallowing disorders. Studies support, for the most part, the impact of hormonal

changes during the premenstrual cycle on the vocal mechanism. Changes include
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hoarseness, laryngeal hemorrhages, vocal fold edema, and aphonia. Hormonal
fluctuations have been implicated with neurotransmitter levels, and considered a
potential cause of chorea. However, it is yet to be determined if laryngeal changes
caused by endocrine fluctuations produce ill effects on swallowing ability. Since the
growing body of literature presents evidence that ovarian hormone fluctuations cause
laryngeal changes, it would be of interest to determine whether women experience

swallowing difficulties during their premenstrual cycles.



CHAPTER III

METHODS AND PROCEDURES

Methods

The purpose of this preliminary, descriptive study was to determine if
swallowing disorders exist during the premenstruum. A survey questionnaire was
administered to a representative sample of women. Results of responses to the survey
were compiled and analyzed to study the following: premenstrual effects on
swallowing, the relationship between severity of premenstrual syndrome (PMS) and
severity of swallowing difficulties, and types, if any, of swallowing difficulties

associated with PMS.

Subject R .
Participants were recruited through various graduate and undergraduate classes
at Portland State University in which instructors and/or professors had given their
permission to administer the survey to class members. Potential subjects were notified
that participation or lack thereof would not affect class grade nor their relationship

with the investigator, class instructor, nor Portland State University as a whole.
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Subiect Criteri

The following criteria were used in the selection of all subjects who
participated in this study:

1. Subjects were female, consented to participate in the study, and
completed the study protocol in its entirety. Males were excluded from the study as
the study focused on impact of premenstruum on swallowing status.

2. Students in classes in speech/language pathology who may have had
graduate or undergraduate training in dysphagia were excluded from participation.
This was done in an effort to have participants be similar in their knowledge base
regarding swallowing disorders and possible causes.

3. Subject data were not used for analysis if there was a reported positive
history of taking oral contraceptives or other specified drugs known to produce
possible laryngeal side effects at time of study, as revealed by participant response to
the question on the survey, “Are you on any medication? If yes, please check the type
of medication.” A list of medications was provided. There are drugs known to cause
drug-induced dysphagia such as Haldol and Thorazine (Votral, 1994). Their use could
contribute to or mask the exact nature of swallowing difficulties. Previous studies
investigating the relationship between vocal fold changes and the menstrual cycle have
excluded women taking oral contraceptives from their studies (Abitbol et. al., 1989;
Silverman & Zimmer, 1978; Higgins & Saxman, 1989). Oral contraceptives

significantly alter the hormonal profile of a normal ovulatory cycle. Premenstrual
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syndrome symptoms are known to be alleviated with the intake of oral contraceptives
(Bancroft & Backstrom, 1985; Davis & Davis, 1993).

4. Subject data were not used for analysis if there was a reported positive
history of specified medical conditions with known dysphagia risk, as revealed by
participant response to the question on the survey, “Do you have any of the following
medical conditions? Check all that apply.” A list of potential conditions was provided.
Any pre-existing condition, such as stroke or neck cancer, listed in the question may
cause dysphagia. These conditions could compound results as etiology of swallowing

difficulties could be caused by isolated or combined factors.

Procedures

Participant Consent

Permission was obtained from Portland State University’s Human Subjects
Research Review Committee to conduct this questionnaire study (Appendix A).
Permission was obtained from instructors and/or professors of various graduate and
undergraduate classes for the researcher to attend a class and ask for voluntary
participation in the survey. Consent forms were attached to the front of the
questionnaire (Appendix B). Subjects were asked to read the consent form. If they
understood and agreed to take part in the study, they were instructed to complete the
attached 3-component survey (Appendixes C, D, and E). Consent forms and survey

questionnaires were returned to the investigator immediately upon completion.
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Faciliti

Each subject independently completed the consent form and survey
questionnaire while seated at a desk or table in a reasonably quiet classroom on the

campus of Portland State University.

Study Measurement Tool

A survey, that could be self-administered at any time during a woman’s
monthly cycle, was developed to evaluate the presence and severity of swallowing
disorders during the premenstrual cycle. Survey questions were concise, simple, and
free of jargon. The survey consisted of three components:

Survey Component #1 (Appendix C): Cover instruction page which briefly
defined premenstrual cycle, provided instructions on survey completion, contained
statement encouraging completion of all items, and noted that if participant was
currently pregnant, lactating, or post-menopausal, response should be based on prior
experiences.

Survey Component #2 (Appendix D): Consisted of a 7-point rating form for 67
cyclically recurring symptoms associated with PMS such as “abdominal bloating or

"«

cramping,” “mood swings,” and “general fatigue.” This questionnaire was adapted and
used with the written permission of its author, Clarissa Behr (Appendix F). Subjects
circled perceived level of the occurrence/severity of each symptoms using the scale 0

= none, 1 = barely noticeable, 2 = mild, 3 = moderate, 4 = strong, 5 = acute or

partially disabling, 6 = incapacitating.
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Survey Component #3 (Appendix E): Consisted of 10 questions. Questions 1
through 4 of Survey Component #3 elicited information regarding medication use,
age, and potential coexisting medical and “state-of-life” conditions such as pregnancy
or menopause. Question 5 requested a self-rating of overall premenstrual symptoms on
a 5-point scale. Questions 6 through 9 requested self-ratings of observed swallowing
difficulties during their premenstrual cycles on a 5-point scale. Specifically, the
respondents were asked about difficulty swallowing liquids (Question 6), difficulty
swallowing solids (Question 7), sensation of choking (Question 8) and/or discomfort
eating in public (Question 9) during their premenstrual cycle. Subjects circled
perceived level of occurrence using the scale 1 = never, 2 = seldom, 3 = sometimes,
4 = very often, 5 = always. Question 10 provided the opportunity for written

comments about swallowing difficulties observed during the premenstruum.

The three-component survey was in actuality made up of 78 individual items.
Survey Component 1 was the instruction page. The 78 items consisted of: (a) from
Survey Component #2, 67 items set-up in a 7-point Likert scale fashion (e.g., “Circle
degree of disturbance of each cyclically recurring PMS symptoms”); (b) from Survey
Component #3, two multiple-choice items (Question 1 “Check type of medication
currently using,” Question 2 “Check History of the Following Medical
Complications”); (c) from Survey Component #3, one yes/no question (Question 3

“Are you currently lactating?”); (d) from Survey Component #3, one short answer
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(Question 4 “How old are you?"); (e) from Survey Component #3, five 5-point Likert
scale items (Questions 5 through 9 that inquire on a 1 to 5-point scale about the
severity of overall premenstrual symptoms as well as the severity of reported difficulty
during premenstruum with liquid intake, solids intake, choking, and discomfort eating
in public); and (f) from Survey Component #3, one open-ended question (Question 10
“additional comments about swallowing difficulty”).

Completion of the survey by the participants resulted in collection of data on a
number of variables. If participant’s response to Questions 1 and/or 2 from Survey
Component #3 was positive for specified drug use or complicating medical factors,
their data were excluded from the study. The data were coded and subsequently stored
using Microsoft Excel. A summary list of the quantitative and qualitative variables

analyzed is included in Appendix G.

Descrintive Analysi
The following information was drawn from the study:
1. Response rate to participate in the study.
2. Number of potential subjects whose data were withdrawn from the

study due to failure to meet study inclusion criteria.

3. Distribution of factors that led to potential subject exclusion.
4. Age range of subjects completing the questionnaire.
S. Mean age of subjects completing the questionnaire.

6. Ten most commonly cited general symptoms of the premenstrual cycle.
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An indicator of severity of premenstrual symptoms reported by the sample
population was calculated for each subject based on her response to Survey
Component #2, “Rating for 67 Potential Cyclically Recurring Symptoms Associated
with PMS.” The calculation entailed computation of a total raw score across the 67
cyclically recurring symptoms with a possible range of scores of O to 408. That is, a
person could receive a total raw score of 0 if she circle O to indicate total absence of
all possible PMS symptoms, while a score of 408 could be obtained if an individual
reported experiencing all 68 potential symptoms at a rating of 6 (incapacitating) level.
Range of scores, group mean score, standard deviation, and variance were computed.

Additional quantitative analyses were completed to address the specific
research questions. The first research question asked “Do swallowing difficulties occur
during the premenstrual cycle? If yes, is the swallowing difficulty associated with
liquid intake, solids intake, sensation of choking, and/or discomfort eating in public?”
To respond to this question, information was compiled from subjects’ responses on
component three of the survey, 10-item questionnaire (mixed format). Tabulation of
responses, group means, and standard deviations for difficulty with liquid intake, solid
intake, sensation of choking, as well as for discomfort eating in public.

The second research question asked “Is there a significant correlation between
the severity of reported premenstrual cyclically occurring symptoms, and the severity

of reported swallowing difficulties?” Information was used from both the subjects’
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responses to the potential cyclically recurring PMS symptoms 7-point Likert scale
Component #2 of the survey (Variables 1-67) as well as their responses to Question 5
from Component #3 of the Survey (Variable 69), which was “How would you rate
your overall severity of premenstrual symptoms?” The overall average score for
regularity of symptom disruption was computed. That is, a computation was done that
reflected reported overall impact of cyclically recurring symptoms from no impact
(none) to incapacitating. Spearman Rank (Rho) correlation coefficient were computed
to determine the extent of the relationship between reported severity of cyclically
recurring symptoms and reported severity of swallowing difficulties. A follow-up test
to the Spearman Rank (Rho) correlation coefficient, the Pearson product-moment
correlation coefficient, was completed to examine any intercorrelation between

variables.



CHAPTER IV

RESULTS AND DISCUSSION

Results

The purpose of this questionnaire study was to determine whether swallowing
disorders are present during the premenstruum in a group of college women. The
study survey included questions that elicited information about medical/health status,
types and severity of premenstrual symptoms, and types and severity of specific

swallowing difficulties experienced during the premenstrual cycle.

Final Sample Findi

The survey was distributed to female participants in 11 classes taught across
the following departments: Speech Communication, Applied Linguistics, Social Work,
Women’s Studies, Biology, Psychology, School of Education, and Music during the
time period November 1996 through March 1997. Response rate to participate was
97% . Specifically, 204 females at Portland State University consented to participate.
Age range of subjects was 18 years to 52 years with a mean age of 26.1 years.
Subjects who agreed to participate independently completed the survey and

immediately returned it to the investigator.
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Of the 204 subjects who consented to participate, 67 subjects were excluded
due to failure to meet study inclusion criteria (Table 1). These subjects were excluded
due to responses of either positive history of taking oral contraceptives or other drugs
with possible laryngeal side effects, or positive history of medical condition with
known risk of dysphagia such as stroke or hypothyroidism. Data were tabulated for

the remaining 137 subjects who met study criteria for inclusion.

Table 1

Distribution of Exclusion Factors (N = 67)

Eliminating Factor Participants (V)

Oral contraceptive and/or other drug use with known possible

laryngeal side effects 64

Hypothyroidism 2

Thyroid Nodules 1
Reported Premenstrual Symptoms

The present study found the 10 most commonly cited general symptoms of the
premenstrual cycle to be: breast swelling or tenderness, irritability, abdominal
cramping, mood swings, depression, backache, fluid retention, change in feeding
pattern, weight gain, and tension. These symptoms are listed in descending order from
most common to least common. Findings are similar to those of Davis and Davis
(1993) who found abdominal cramping, breast swelling/tenderness, fluid retention,

mood swings, irritability, general fatigue, backache, and tension to be the eight most
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cited general symptoms of PMS affecting singers. It is noted that the eight most
common PMS symptoms reported by subjects in the Davis and Davis (1993) study are

all included in the top ten symptoms reported in the present study.

Reported Severity of Premenstrual Symptoms

Two calculations served as indicators of the severity of premenstrual symptoms
reported by the sample in this study. The first calculation entailed computation of a
total raw score for each subject across the 67 potential cyclically recurring symptoms
of PMS. The possible range of scores equaled 0 to 408. That is, a person could
receive a total raw score of 0 if she circled 0 to indicate absence of all possible
symptoms while a score of 408 could be obtained if an individual indicated
experiencing all 67 potential symptoms at a rating of 6 (incapacitating) level. Table 2

summarizes data for potential cyclically recurring premenstrual symptoms.

Table 2

Group Data for Cyclically Recurring Premenstrual Symptoms

Subject Subject Group M
Minimum | Maximum Score
Score Score (N =137 SD Variance
Totals of 67 potential 3 247 69.0 |427| 060
cyclically recurring symptoms

Note. Possible score range = 0 to 408; low scores indicate minimal premenstrual symptoms;

high scores indicate greater number and severity of premenstrual symptoms.




Table 6

Correlation Coefficient to Examine the Relationship Between Severity

of 67 Cyclically Recurring Premenstrual Symptoms

and Reported Swallowing Difficulties

36

Liquid Solid Sensation Public
Difficulty Difficulty of Choking Discomfort
Spearman’s rho 0.42%* 0.41** 0.45** 0.28**

Note. This relationship represents the first measurement of premenstrual severity
rating: the total raw score of the 67 cyclically recurring symptoms. Confidence
interval set at p < .05 or namely at .95 confidence level.

*Significant at .05 level or better. **Significant at .01 level or better.

Table 7

Correlation Coefficients to Examine the Relationship Between 5-Point

Overall Severity Rating of Premenstrual Symptoms and

Reported Swallowing Difficulties

Liquid Solid Sensation Public
Difficulty Difficulty of Choking Discomfort
Spearman’s rho 0.27** 0.21* 0.22* 0.12

Note. This relationship represents the second measurement of premenstrual severity

rating: the 5-point overall severity rating. Confidence interval set at p < .05 or namely
at .95 confidence level.

*Significant at .05 level or better. **Significant at .01 level or better.



To determine the intercorrelation between variables, as recommended by the

statistician, Pearson product-moment correlation coefficients were computed. Table 8

lists the correlations between the variables. Results from Table 8 suggest that each

variable was found to be highly related to all others (p < .01).

Table 8

Pearson Product-Moment Correlation Coefficients Examining
Intercorrelation Between All Variables

Liquid Solid Sensation Public
Difficulty Difficulty of Choking Discomfort
Liquid Difficulty - - - -
Solid difficulty 0.67** - - -
Sensation of 0.66** 0.57%* - -
choking
Public discomfort 0.34** 0.40%* 0.40** -

Note. Confidence interval set at p < .05 or namely at .95 confidence level.

*Significant at .05 level or better. **Significant at .01 level or better.




CHAPTER V

DISCUSSION AND IMPLICATIONS

Discussion

The premenstrual cycle has various manifestations which include well
documented laryngeal effects which impact voice production (Smith-Frable, 1961;
Valenta, 1974; Luchsinger & Arnold, 1965; Van Gelder, 1974; Davis & Davis,
1993). Anatomical musculature required for proper voice use plays a crucial role in
swallowing. The purpose of this research was to determine, as judged by self-
perception, whether swallowing disorders are present during the premenstrual cycle
and if yes, what is the relationship between severity of premenstrual symptoms and
reported severity of swallowing disorders. It was hypothesized in this research that the
hormonal or biological changes that affect vocal production during the premenstruum
may also have an effect on swallowing.

The data indicate that approximately one-fourth of the subjects from this study
reported some degree of swallowing difficulties during their premenstrual cycles. The
data reveal that a correlation existed between reported swallowing difficulties and the

reported severity of premenstrual symptoms. Specifically, correlations are significant
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(p < .01) when using the subjects’ reports of their total of cyclically recurring
symptoms (total score for 67 cyclically recurring symptoms). Premenstrual severity
rating (subjects response to 5-point scale of premenstrual severity) was significant with
liquid difficulty and sensation of choking (p < .01), and with solid difficulty (p <

.05). Discomfort eating in public was not significant (p < .05).

Study Limitations

The present research study is not without limitations. A potential limitation lies
in the fact that the research tool was a self-report. There is the possibility of false
sensitivity; the power of suggestion. In other words, the mere idea of just asking
someone if they have certain symptoms might make them respond as if they do. Self-
report relies on the honesty, cooperation, and perhaps most importantly, awareness
level of the subject to whom it’s given. Specifically, objective measures to assess
swallowing abilities were not employed in this study. Many clinicians believe that the
assessment of dysphagia is most accurately achieved through videofluoroscopic
modified barium swallow (MBS) evaluation or through Fiberoptic Endoscopic
Examination of Swallowing Safety (FEESS). Videofluoroscopic studies, which are
moving X-rays, provide definitive information regarding the anatomy and physiology
of the oral pharyngeal mechanism during the act of deglutition and eating. Fiberoptic

endoscopy which involves placement of a small flexible camera down a nasal
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passageway, provides a “bird’s eye” view of the hypopharynx and larynx during oral
intake. Such factors as availability of instrumentation, safety, and cost made it
impractical to perform these measures on a large group of subjects.

An additional study limitation is that the study was not necessarily administered
to subjects during her premenstrual time frame. Several survey participants verbally
expressed the opinion to the Principal Investigator that had they taken the survey at the
time during their premenstruum, they may have given more accurate responses. One
subject who happened to be in her premenstrual time period made the comment, “I had
some difficulty drinking my coffee this morning, I choked on it about 2 to 3 times,
and I am premenstrual; however, I have never noticed a pattern like this before.”

The fact that some participants denied swallowing difficulties during the
premenstrual cycle may be attributed to subjects inability to attribute periodic
swallowing difficulties to any specific time during the month, namely during
premenstruum. Comments made by subjects that supported these proposed limitations
included the following: One subject when asked, “During your premenstrual cycle, do
you choke on food or drinks?,” replied, “Interesting question, because I never noticed
this before, but I am having PMS right now and the last 2 days I have choked on food
or liquids 3 times.” Similarly, another respondent stated, “I never noticed, but I had

PMS last week and choked on water twice, which isn’t usual for me.” Another



