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3Internet Appendix

Medical Risks of Infertility

1

Infertility, next to pregnancy and childbirth, affects 
 more women of reproductive age than any other condition. Literally 
millions of women are affected by this condition every year but are 

not able to receive adequate medical care because the health insurance 
industry excludes coverage for “fertility-related services” (to be read: 

“infertility”).  
 Infertility is associated with a group of diseases that affect not only 
the reproductive status of women but also their very health. An enor-
mous amount of insight has been gained into the causes of infertility 
over the last 20 to 30 years. Infertility is now known to be associated 
with diseases that have a substantial health impact on women and, if 
these women are left untreated, such diseases lead to a decrease in quality 
of life and the potential that life may be either impaired or shortened.
 Infertility is usually associated with some degree of either organic 
disease, or hormonal or ovulatory dysfunction. In women, these include 
such conditions as endometriosis, ovulation-related disorders, various 
hormonal dysfunctions, pelvic adhesive disease, polycystic ovarian 
disease, various forms of tubal occlusion and anovulation. Male causes 
of infertility are associated with low sperm counts, and these are associ-
ated with such conditions as chronic prostatitis, hormonal dysfunction, 
varicocele (varicose vein of the testicle), and some causes that are not 
yet known.
 In women, one of the main diffi culties with infertility and the 
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organic diseases and hormonal dysfunctions that are associated with it is 
that these same diseases can also cause both short- and long-term disability, 
impairment of one’s quality of life and even potentially the shortening of 
one’s life. In other words, fertility-related problems in women have a 

“two-pronged” effect. They not only affect a woman’s fertility but they 
also affect her general health. Because infertility evaluation and treatment 
has been excluded by the insurance industry for so many years, literally 
thousands, if not millions, of women throughout the United States 
have been denied access to the type of medical care that they deserve 
for these medical conditions.
 Such problems as pelvic pain; dysmenorrhea; dyspareunia; irritable 
bowel syndrome; various metabolic effects including increased risk for 
heart attack, and diabetes; the potential onset of various cancers includ-
ing ovarian cancer, endometrial cancer and breast cancer; osteoporosis; 
and the risks of subsequent pathologic pregnancies and low birth weight 
infants are all associated with that “two-pronged” effect. It has become 
irresponsible for a society not to recognize these medical effects and 
risks exist while denying appropriate third-party reimbursement for 
their medical care.

Endometriosis

 Endometriosis is notorious for causing such problems as severe 
pelvic pain, menstrual cramps, and pain with intercourse. But it is also 
associated with irritable bowel syndrome, hormonal dysfunctions, and a 
variety of cancers.
 Endometriosis is treated either surgically or medically, but the 
surgical approach is generally better for the relief of pain and for future 
fertility purposes. However, surgical procedures must be done expertly 
in such a fashion so as to prevent adhesions (or scar tissue) from forming 
as a result of the surgical procedure itself. Even with these treatments, 
there is some rate of recurrence with the disease. However, long-lasting 
relief can be anticipated especially with surgical treatment.
 It is well known that certain aspects of endometriosis are similar to 
those of malignant disease.1 Endometriosis may proliferate and invade 
other tissues due to a loss of control of growth and proliferation, and the 
mechanisms underlying this loss may be similar to those seen in cancers. 
It has been observed in association with small bowel obstruction,2 the 
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involvement of the ureter leading to kidney obstruction and uremia 
(kidney failure),3 and other areas of the urinary tract.4-7 The sigmoid 
colon has been perforated during pregnancy as a result of endometrio-
sis8, and massive ascites can also be associated with endometriosis.9-10 
Endometriosis has been observed in the lung,11-12 the sciatic nerve,13 
the diaphragm,14 and in the rectal/vaginal area15 along with many other 
areas.

Hormonal Dysfunctions associated with Infertiltiy

 Hormonal dysfunctions are very common in women with infertility 
problems. These problems are often associated with the abnormalities 
that occur in association with infertility relative to the occurrence of 
ovulation. Abnormal events of ovulation are common in women with 
infertility and because of this, the hormonal dysfunctions associated 
with abnormal ovulations are also common.
 In Figure 1, the luteal phase progesterone levels are shown for 
women who have infertility from all causes. In patients with endome-

Figure 1: Postovulatory (post-Peak) progesterone profi le in patients with infertility and regular 
cycles (N=240, dotted line) compared to a control group of women with normal ovulatory func-
tion. All levels in the infertility group are signifi cantly lower than in the control group (From: 
Pope Paul VI Institute research, 2004).
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triosis, polycystic ovarian disease, pelvic adhesive disease, and distal 
and proximal tubal occlusion, the production of progesterone during 
the postovulatory phase of the cycle has been shown to be signifi cantly 
decreased. 
 Progesterone is very important to the support of pregnancy and it 
also modulates or modifi es the immune system. It supports the immune 
system and, when the progesterone levels are low, the immune system 
becomes less effective. It is thought that these decreased progesterone 
levels are one reason why women with infertility have an increased risk 
of various types of cancers (see later).
 In Figure 2, the androgen levels in women with polycystic ovarian 
disease are shown. Testosterone and androstenedione, are specifi cally 
elevated. In women with polycystic ovaries (PCOD), hirsutism, acne, 
obesity and hypertension are all associated with these elevated androgen 
levels. Furthermore, some of the cancers that are associated with long-
term, untreated PCOD are associated, at least in part, to the elevated 
androgen levels (see below).

Figure 2: Androgen levels in patients with PCOD compared to a control population without 
PCOD.  Total testosterone, free testosterone and androstenedione levels are all statistically 
signifi cantly higher and DHEAs levels are higher and approach statistical signifi cance (From: 
Pope Paul VI Institute research, 2004). 
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Pelvic Adhesive Disease

 Pelvic adhesions are formed in a variety of different conditions. 
Endometriosis, for example, is notorious for causing very thick and 
dense pelvic scar tissue. However, pelvic infections such as Chlamydia 
and gonorrhea also cause such problems.  
 When a women has pelvic adhesions, it is often associated with 
pelvic pain and increases her risk of tubal pregnancy. Pelvic adhesions 
cause infertility or other reproductive problems by scarring the fallopian 
tubes and causing tubal blockage.

Polycystic Ovarian Disease

 In women who have polycystic ovaries, the condition is associated 
with long and irregular menstrual cycles. These ovaries do not respond 
normally  and so these women are chronically anovulatory or oligo-
ovulatory. Much of their infertility is due to the fact that they are not 
ovulating regularly and, of course, treatment is aimed at trying to assist 
them with this.
 Polycystic ovarian disease is often associated with a variety of different 
metabolic abnormalities (see later) and the increased risk of endometrial 
cancer is signifi cant. These cancers are preventable with adequate evalu-
ation and treatment and, more and more, the metabolic abnormalities 
are also treatable as well.

Pelvic Pain, Dysmenorrhea, and Dyspareunia

 The long-established associations between endometriosis and pelvic 
pain and between endometriosis in general and infertility have been 
confi rmed.16 The frequency of symptoms in association with women 
with endometriosis are identifi ed in Table 1. In a survey conducted by 
the Endometriosis Association, 72% of patients had symptoms for six 
or more years before they eventually obtained adequate evaluation and 
treatment. Furthermore, 60% of women saw more than three physi-
cians and 32% saw fi ve or more physicians. This data suggests that 
women with endometriosis continue to experience signifi cant delays in 
the diagnosis and treatment of this condition and they suffer considerable 
disruption in their life.17
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 Furthermore, pelvic adhesive disease and chronic pelvic infections, 
while associated with infertility, can also be an associated fi nding in 
chronic pelvic pain.18

 Chronic pelvic pain is associated with endometriosis in 71 to 87% 
of cases.19-23 Such pelvic pain and its associated dysmenorrhea can be 
extremely debilitating but also can be treated quite adequately if the 
woman is given access to medical care.24-29

 Interestingly enough, women with endometriosis and pelvic pain 
who conceive are less likely to experience persistent pelvic pain through-
out their reproductive life.30

Gastrointestinal Problems, Irritable Bowel Syndrome

 Endometriosis can frequentlyinvolve the intestinal tract (approxi-
mately 25% of cases31). This may involve the sigmoid colon, the rectum, 
the terminal ileum, cecum or appendix. When such involvement occurs, 
it can create symptoms of irritable bowel syndrome, partial bowel obstruc-
tion,2 and even mimic primary gastrointestinal cancers on x-ray imaging.32 
Furthermore, the ovarian steroid hormones (especially progesterone) have 
long been thought to have important effects on the motor activity of 
the gastrointestinal tract and to determine the expression of that activ-
ity. Dysfunction of these hormones has been observed in patients with 
idiopathic functional bowel disease33 and, with the decreased production 
of progesterone observed in a variety of infertility states, it is easy to 

  Symptom  Frequency

Dysmenorrhea       68%

Bowel changes       52%

Dyspareunia       32%

Back/thigh pain       20%

1.  Halstead L, Pepping P, Dmowski WP: The Woman with Endometriosis: 
Ignored, Dismissed and Devalued. The Second International Sympo-
sium on Endometriosis. The Endometriosis Association, 1989.

Table 1: Frequency of Symptoms 
Associated with Endometriosis1
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understand how this could be made worse. In these conditions, the 
ability of progesterone to quiet the bowel is less intense, and functional 
bowel disease may be exacerbated. These symptoms can be debilitating 
for women and lead to a signifi cant decrease in their quality of life.

Metabolic Effects of PCOD

 It has been clearly recognized now that polycystic ovarian syndrome 
is associated with major metabolic disturbances which are related to insulin 
resistance and that same insulin resistance plays a role in the development 
of the reproductive abnormalities that occur with this disorder. Insulin 
resistance and elevated low density lipoprotein (LDL cholesterol) levels 
are observed in women with PCOD. Furthermore, brothers of women 
with PCOD have insulin resistance and elevated DHEAs levels which 
suggests that these are genetically related conditions.34-35

 Polycystic ovarian disease is a metabolic disorder which affects 
multiple organs. Studies have suggested that women who have this 
condition are at risk for developing Type II diabetes mellitus, hyperten-
sion, dyslipidemia (increased triglycerides, increased cholesterol), and 
even an increased risk of myocardial infarction.36-38 In addition, women 
with pre-existing polycystic ovarian disease have an increased risk for 
developing diabetes when they are pregnant.39 The impairment of 
glucose tolerance in normal women and women with polycystic ovarian 
disease is identifi ed in Table 2. Chronic fatigue syndrome is also observed 
more frequently in women who have polycystic ovaries.40

Table 2: Incidence of Glucose Tolerance 
in Normal Women and Women with PCOD1

 Normal Control  Polycystic 
Glucose       Women   Ovaries

Normal         89.7      61.4

Impaired           7.8      31.1

Diabetes mellitus           1.0        7.5

1.  Dunaif A and Thomas A: Current Concepts in Polycystic Ovary Syn-
drome. Annu Rev Med 52: 401-419, 2001.
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PCOD, Dysfunctional Bleeding, and Hirsutism

 Additional symptoms associated with PCOD include dysfunctional 
uterine bleeding. This dysfunctional bleeding is associated with the 
prolonged absence of ovulation and the chronic stimulation of the endo-
metrium with estrogen which is unopposed by progesterone. Because of the 
unopposed estrogen stimulation of the endometrium, the endometrium 
breaks down and the woman experiences chronic bleeding, which is not 
a true menstrual period. This is truly an endocrine disorder, but it does 
need to be properly evaluated and treated.41

 Excessive hair growth on the chin, upper lip, sideburns, chest, 
abdomen and upper thighs is also a common condition associated with 
PCOD. This is usually thought to be associated with the increased 
androgens (male hormones) that are associated with this condition 
(Figure 2). Such hirsutism can be disfi guring and very problematic 
decreasing the quality of life for these women. Without proper medical 
evaluation and treatment this condition can go on unabated. However, 
it does respond fairly well to medical treatment.42-45

Infertility and Cancer

 It is clear that some forms of infertility are associated with the 
development of certain types of cancers. In some cases, this connection 
is well established while in other cases it is more speculative. Nonethe-
less, there are certain types of cancers that are clearly associated with 
problems related to infertility. This is particularly true for ovarian cancer, 
endometrial cancer and breast cancer. 
 With regard to endometriosis, the Endometriosis Association 
recently conducted a survey that showed an elevated risk for breast 
cancer, ovarian cancer, non-Hodgkin’s lymphoma and melanoma in 
women with endometriosis. In addition to this, the study indicated 
elevated risks for these cancers in the families of women with endo-
metriosis.46 Furthermore, the risk of ovarian cancer, breast cancer, and 
non-Hodgkin’s Lymphoma have been shown to be increased by others47 
in patients with endometriosis.

A. Ovarian Cancer
 Because ovarian endometriosis may play a role in the pathogenesis 
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of some ovarian cancers, it has been recently suggested that ovarian 
endometriosis should be recognized as a precancerous condition and 
strictly followed up.48 Nulliparity and infertility are both associated 
with an increased risk of developing ovarian cancer with these women 
nearly three times more likely to develop ovarian tumors compared 
to women who have been pregnant.49 Malignant transformation of 
endometriosis is a well documented process especially with regard to 
ovarian endometriosis.50-52

 It has been suggested that genetic factors contribute both to the 
development of endometriosis and also to ovarian cancer and that there 
may be some common linkages53 to that genetic inheritance. It has also 
been suggested that infertility and endometriosis may be independent 
risk factors for ovarian cancer and that both, therefore, should be taken 
into consideration as risk factors.54 In any regard, the linkage between 
infertility, endometriosis and ovarian cancer is strong and has been well 
documented in the medical literature.55-65

B. Endometrial Cancer
 An increased risk for endometrial cancer has been found among 
a variety of subgroups of infertile women. It is suggested that chronic 
anovulation is primarily responsible for this linkage.66 In anovulation, 
the endometrium is exposed to chronic estrogen stimulation unopposed by 
progesterone. Progesterone is normally produced following ovulation. In 
the absence of ovulation, of course, progesterone is no longer produced. 
Thus, this presents a situation where there are relatively high estrogen 
and low or absent progesterone and this is clearly associated with an 
increased risk of endometrial cancer.67-68

 The most commonly cited pre-existing linkage with endometrial 
cancer is polycystic ovarian disease because it is often associated with 
long and irregular menstrual cycles and prolonged periods of anovulation. 
This situation sets itself up for prolonged exposure of the endometrium 
with estrogen and a situation that is progesterone defi cient.69-71 With 
proper evaluation and treatment—with the use of exogenous progesterone 
therapy—the incidence of endometrial cancer can be signifi cantly reduced. 
However, women must have exposure to medical care in order for this 
to be accomplished.
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C. Breast Cancer
 Over the past 20 years, the overall incidence of breast cancer has 
increased (see Figure 39-3). Furthermore, one of the clear risk factors for 
the development of breast cancer is delayed onset of the fi rst pregnancy.72 
It has been long recognized that progesterone defi ciency states have been 
associated with an increased risk of breast cancer particularly of the 
premenopausal type.70, 73, 74

 Furthermore, it has been shown that women who have elevated 
androgen levels and decreased progesterone levels also have increased 
risks of breast cancer.75-79 While the relationship of the factors remains 
controversial, the risk factor of delayed onset of pregnancy (which is 
common in infertility patients) is incontrovertible. Considering also 
that these are patients who often have signifi cantly decreased luteal 
phase progesterone production and in some cases elevated androgen 
levels (Figure 2), this is something that needs to be further discussed 
and studied.80

Figure 3: This shows the increasing rates of stage I breast cancer.  The diagnosis 
of stage I breast cancer has increased 113% between 1983 and 1997 (data is 
from the Surveillance, Epidemiology and End Results—SEER—Program of the 
National Cancer Institute72).
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Osteoporosis

 In patients with hypothalamic amenorrhea, the infertility is due 
to the lack of ovulation. The reason the woman does not ovulate is 
because the hypothalamusoperates dysfunctionally and the pituitary 
does not respond with the needed cyclic gonadotropin production. In 
such conditions, without ovulation occurring, the woman is exposed 
to chronic low levels of estrogen and the complete absence of progesterone. 
In such circumstances, the woman is signifi cantly at increased risk for 
osteoporosis.81

 In addition, because women with regular menstrual cycles who 
have infertility also have decreased progesterone production by their 
ovaries, there is the likelihood that they may be at increased risk for 
osteoporosis in the long term as well. In fact, there is evidence to suggest 
that progesterone is a bone-building hormone and that postmenopausal 
osteoporosis may be, at least in part, a progesterone defi ciency disease 
which is exacerbated in women who have a prolonged chronic defi ciency 
of progesterone during their reproductive years.82

Immune Defi ciency and Infertility

 It has been thought for a number of years that endometriosis may 
be associated with some type of alteration in cell-mediated immunity.83 
In fact, endometriosis fulfi lls all the classic characteristics of an autoim-
mune disease—polyclonal B cell activation, tissue damage, multi-organ 
involvement, female preponderance, familial occurrence, and increased 
concurrence with other autoimmune diseases.84

 In women with endometriosis, there is a defect in natural killer cell 
activity, and the natural killer cell activity of the peritoneal fl uid mono-
nuclear cells is decreased in endometriosis. This correlates signifi cantly 
with the severity of the disease in both the peripheral blood and the 
peritoneal fl uid of women with endometriosis.85,86

 Substantial evidence indicates that endometriosis shares many 
similarities with autoimmune diseases. The theory of an altered immune 
system and endometriosis suggests that changes in cell-mediated im-
munity and/or humoral immunity may contribute to the development of 
the disease. Many investigators now are looking at immunomodulaters 
and infl ammatory modulators as possible innovative treatments for 
endometriosis.87-89
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Salpingitis Isthmica Nodosa and Ectopic Pregnancy

 Salpingitis isthmica nodosa (SIN) is a condition which usually 
affects the portion of the fallopian tube that immediately enters the 
uterus. The proximal fallopian tube that is involved with this condi-
tion results in either complete or partial blockage of that fallopian tube. 
Most commonly, the blockage of the fallopian tube is partial. Because 
the blockage is only partial, it disturbs the normal transmission of the 
fertilized ovum down the fallopian tube and into the uterus. Because 
of this abnormality, the blastocyst or early embryo may get caught in 
the fallopian tube resulting in an ectopic pregnancy. Such a pregnancy 
is dangerous for the woman because the fallopian tube can rupture 
unexpectedly and cause uncontrollable hemorrhage. It may require 
emergency surgical intervention.90-93

Infertility and Subsequent Pregnancy Complications

 Women suffering from infertility who then achieve a pregnancy are 
also at increased risk for subsequent pregnancy-related complications. 
For example, it has been known for a long time that the incidence of 
spontaneous abortion, ectopic pregnancy, intrauterine growth retarda-
tion, and stillbirth are all increased in a subsequent pregnancy following 
infertility.94-105 The above risks occur in women who have pre-existing 
endometriosis but also occur in women with hyperprolactinemia.100

 In women who have polycystic ovarian disease, the incidence of 
gestational diabetes and pregnancy-induced hypertension is increased 
signifi cantly.106-107 In fact, even the pre-existing diagnosis of infertility 
will increase the risk of pregnancy-induced hypertension in a subsequent 
pregnancy.
 It has also been known that a pre-existing history of infertility is 
a risk factor when it comes to preterm delivery. Babies born to moth-
ers who have previous infertility have a signifi cantly increased risk of 
having a low birth weight infant due either to premature delivery or to 
intrauterine growth restriction.108-110

 As a result of these medical fi ndings, pregnancies that occur in 
women who have pre-existing infertility are more commonly high risk 
and demand to be followed more carefully and with more focused 
medical intervention. With pre-existing knowledge of the cause of the 
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underlying infertility factor, a more specifi c form of intervention can 
be made.

General Medical Problems

 There are also a number of other general medical problems that 
occur more commonly in women who have infertility. For example, 
women with endometriosis have been shown to have heavier menstrual 
fl ow and signifi cantly higher abnormal menstrual scores than those 
who do not have the disease.111 Thyroid disease is often associated with 
fertility problems of one type or another. Various types of subfertility 
is associated with both hyper- and hypothyroidism.112-113 Thus, these 
patients require a complete evaluation of thyroid function as a part of 
their evaluation for infertility.
 In women who have hypothalamic amenorrhea, it has been shown 
that certain psychosocial stressors may be associated with this condi-
tion.114 These women often report more depressive symptoms and 
dysfunctional attitudes than other women and also an increased risk of 
disordered eating patterns. With these types of problems, psychological 
intervention and support may be necessary.114 

Socioeconomic and Health Costs of Infertility Care

 It has been shown that most women with impaired fertility do not 
obtain infertility services.115 This means that the underlying medical 
risks of their infertility problem are not being evaluated or subsequently 
treated. It also means that a large number of women are not being evalu-
ated or subsequently treated. It also means that many women are being 
signifi cantly underserved when it comes to their basic health needs.
 Standard insurance plans generally have language that excludes 
coverage for “an expense or charge for the diagnosis or treatment of 
fertility or infertility or promotion of fertility including (but not limited 
to): (1) fertility tests and procedures; (2) reversal of surgical sterilization 
and (3) any attempts to cause pregnancy …”.  This language has led to 
signifi cant problems in this area of medicine for physicians, hospitals and 
patients. These problems include but are not limited to the following:
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1. The language is extremely vague and leads to an inability on the 

part of the physician or the patient to reasonably interpret the 
provision. This leads to a very uneven and unfair administration 
of the provision.

2. An example of this would be that many “fertility-related” pro-
cedures are, in fact, often paid for by insurance coverage and 
are not excluded by these provisions. These include such things 
as surgical sterilization, various methods of contraception, and 
abortion procedures. If, in fact, an insurance program excludes 
contraceptive coverage, the plan will often subsidize the use of 
birth control pills for the treatment of various women’s health 
problems even though those pills are technically “fertility related.”

3. Patients complain that the administration of this provision is 
often irrational. For example, insurance may cover a particular 
surgical procedure for the treatment of a particular disease, but it 
will not pay for the diagnostic laparoscopy which is necessary for 
the physician to adequately and accurately diagnose it and thus 
prescribe the proper surgical procedure.

4. This exclusion is often dependent upon the review of the claims 
person in charge of reviewing the particular claim at the insurance 
company. It is often open to their interpretation even though they 
are not medically qualifi ed to assess the medical aspects of the 
situation, and experience has shown that the actual application 
of the provision is extremely uneven. The claims review person 
is usually not medically trained and not prepared to deal with all 
of the variations of evaluation and treatment that might exist for 
the condition. The same is often also true for those physicians 
employed by the insurance industry for review of these claims. 
They are often not up-to-date with current capabilities of diagnosis 
and treatment.

5. Medical problems associated with male infertility are often covered 
without any questions asked. For example, antibiotics for the 
treatment of prostatitis which will improve fertility; a surgical 
procedure for the repair of a varicocele which also may improve 
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male fertility; testicular biopsies which will assist in the diagnosis 
of various male diseases that may be associated with infertility 
and, of course, the use of Viagra for male impotence which 
may improve a male’s fertility by correcting impotence are often, 
without question, reimbursed by the insurance industry. This 
clearly opens up the problem of gender-specifi c discrimination 
where the exclusionary causes, which most often affect women, 
have been targeted. 

6. It has been known, in addition, that nuns, who may have hormone 
problems associated with their menstrual cycles, are at times 
denied coverage because of it being “fertility related” when it 
is quite obvious that the medical evaluation and treatment has 
nothing to do with fertility.

7. In addition, patients who have premenstrual syndrome, which 
is also often observed in women who have infertility, are often 
denied coverage for both the evaluation and treatment of their 
condition because it is tagged as “fertility related” when, in fact, 
it is not at all fertility related in these cases. The same is true for 
various hormone-related causes of abnormal bleeding.

8. As a result, this has led to a very contentious and confrontational 
relationship between women and their insurance companies when 
it comes to issues related to the reproductive system. It is not 
uncommon for these couples to hire attorneys to represent them 
in their negotiations with their insurance companies, to constantly 
be on the telephone with their insurance plan trying to straighten 
out the claim’s process and to often enter into very contentious 
appeals hearings which are stressful and quite unbecoming the 
premium paid to the insurance company for health coverage.

9. Finally, some physicians have been targeted by the insurance 
industry in retaliation for some of the contentiousness.

 The current use of “exclusion of coverage” clauses by the insurance 
industry for “fertility-related services” is very problematic and needs to 
be remedied. Furthermore, it is out of date with our modern knowledge 
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of the underlying diseases that actually cause fertility-related problems.
 It has been argued that managed care organizations should take 
the lead in providing infertile couples with an organized, humanistic 
approach that is mindful of the attending social and health issues.116 In 
this way, care for infertility and its attendant health risks can be made 
more accessible and comprehensive.
 In a recent study of the costs of an infertility evaluation and treat-
ment, infertility costs accounted for only a small fraction of the total 
health care costs of the plan. Furthermore, the addition of infertility 
specifi c evaluation and treatment programs could be obtained for a 
nominal monthly fee. This was estimated to be an additional member 
per month health care cost of $0.67.117

Summary and General Conclusions

 Infertility is the inability of a woman to achieve a pregnancy over a 
period of one year of unrestricted intercourse. In reality, it is only a symptom 
of underlying disease. While many years ago infertility was thought to 
be “all in your head,” work that has been done over the past 30 years 
has shown that the inability to achieve pregnancy is the result of a 
multi-factorial combination of organic, hormonal and immunological 
diseases. 
 The current approach of insurance plans to exclude coverage for 

“fertility-related services” does not recognize this change in the under-
standing of the underlying problems of infertility. It still appears to 
observe infertility as more of a psychological problem than a medical 
one. In fact, next to pregnancy and childbirth, it is the most common 
medical problem affecting reproductive age women. And yet, because 
of excluded coverage, the insurance industry has specifi cally targeted 
this group of women with poor medical care.
 There are many issues that are involved in this current problem. 
The primary issue, however, should be the question of whether or not 
women should be given the right to have reproductive health care 
specifi c to their gender. While a U.S. District Court in Chicago ruled 
that infertility fi t the defi nition of a disability and was therefore subject 
to the antidiscrimination enforcement under the Americans with Dis-
ability Act,116 this approach ultimately denies the fundamental issue that 
this is a health care issue encountered by women. It is not only a health 
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care issue specifi c to their immediate health but also, and perhaps most 
importantly, their long-term health.
 It is quite possible that the current procedures followed by the 
insurance industry of excluding infertility coverage from the standard 
health care plans of women discriminate against women mostly on a 
gender basis. In fact, from actual practice, it is clear that this exclusion 
specifi cally targets women because similar conditions which have a 
two-pronged effect of affecting one’s fertility and also one’s health that 
involve men are not subject to similar discrimination.
 It should also be pointed out that many of the very same tests, 
procedures and treatments that are used to diagnose and treat these 
conditions from an infertility perspective are also used to diagnose and 
treat these diseases from a purely women’s health perspective. Diagnostic 
tools include laparoscopy, ultrasound assessment, testing of various 
hormones, testing for blockages in the fallopian tubes, various types 
of biopsies, and seminal fl uid analysis in men. Treatment procedures 
that treat the underlying diseases include various surgical procedures, 
hormonal therapies, programs that treat ovulatory dysfunction, and 
antibiotics.
 Therefore, it seems that legislatures must understand the reality of 
the underlying diseases and medical risks that infertility poses. These 
women often suffer from severe pelvic pain, dysmenorrhea and dyspa-
reunia. They may have gastrointestinal abnormalities and irritable bowel 
syndrome. They may have severe hormonal defi ciencies, which result in 
formation of cancers such as ovarian cancer and endometrial cancer in 
women who have pre-existing infertility. Furthermore, the risk of breast 
cancer is defi nitely increased in those women who have had prolonged 
episodes of infertility.
 Other health risks include the growing knowledge that there are 
similarities between certain types of infertility and some of the autoim-
mune disorders such as thyroiditis, systemic lupus, and rheumatoid 
arthritis. Furthermore, women who have prolonged anovulation are at 
increased risk for osteoporosis which can be a debilitating disease not 
only in younger women but most importantly as those women age.
 Perhaps one of the most hidden of all of the factors relative to the 
infertility medical crisis is the issue of what happens to these women 
when they become pregnant. The evidence that shows that the preg-
nancies are at increased risk once the woman becomes pregnant after a 
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pre-existing infertility problem is overwhelming. With better medical 
knowledge and understanding of the basic underlying problem of the 
infertility that exists—whether that be organic or hormonal or immune 
stimulated—the physician is in a better position to adequately treat 
that pregnancy and reduce the types of problems associated with those 
pregnancies. Taking simply one example, the example of prematurity, 
with medical intervention, the prematurity rate can be expected to be 
decreased if the physician has a better understanding of the underlying 
causes. The cost for the delivery of a premature infant to that infant as 
well as to the insurance industry and to society in general, is exorbitant. 
Any headway that can be made in the reduction of those premature 
births and the improvement of the outcomes of those infants can only 
benefi t the health insurance industry and society in general not to speak 
at all of the individual baby and their families (which ultimately are the 
most important).
 Finally, this can all be done at a relatively low cost. It has been shown 
that if the standard exclusion is removed and infertility is covered by the 
standard health insurance plan, the actual per member cost is extremely 
low. Currently, it is estimated at being less than $1.00 per month.
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2Internet Appendix

Scientifi c Foundations of the 
Creighton Model System

1

Dr. John Billings, in 1953, began a search for a bio-
 logical marker of fertility that women could themselves easily 
recognize. To his surprise—not being a gynecologist—he 

found several accounts of a stringy, lubricative mucus produced at 
about the time of ovulation by the cells lining the cervix.1-4 Indeed, as 
early as 1855, Smith5 observed that conception was most likely to 
occur when the mucus was “in its most fl uid condition.” In 1868, the 
famous gynecologist J. Marion Sims6 also pointed out the importance 
of cervical mucus to human fertility.
 Although this mucus had been observed by doctors for many years, 
gynecologists never questioned women about their awareness of it. Dr. 
John Billings, a neurologist, began questioning a small number of women 
with regard to the possible signifi cance of the cervical mucus as a marker 
of ovulation. It became evident that the occurrence of a mucus discharge 
during the menstrual cycle was a familiar observation. From 1953 to 
1971, these patterns were refi ned, the application of instructions was 
designed, hormonal correlations were accomplished and the Ovulation 
Method came into existence. Dr. Lyn Billings joined the effort in 1966.7

 The cervical mucus and other biological markers have now become 
the single most studied observations in natural fertility regulation. 
 In 1976, a team of investigators at St. Louis University School of 
Medicine began a critical independent investigation of the Billings 
Ovulation Method. Out of that work, the legitimate, standardized off-
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spring of the Billings Method, the CREIGHTON MODEL FertilityCareTM 
System (CrMS), was developed.

Background of the System

 The fundamental principles of the CrMS have been known to 
physicians for many years and well documented although, as Cohen, et 
al4 observed, “They have been almost disregarded by gynecologists.” In 
1952, this group published a schemata of the events that occur relative to 
the changes in the cervical mucus as ovulation approaches. In retrospect, 
this schemata also defi ned the basic principles of the not yet described 
Ovulation Method (Figure 1).
 It was noted that as ovulation approached, the stretchability and 
clarity of the mucus increased along with its quantity of production. 
At the same time, the viscosity and its content of leukocytes decreased. 
The most pertinent observation, however, was the indication that the 
survival of the spermatozoa was directly related to the presence or the 
absence of an ovulatory or periovulatory type of mucus produced form 
the cervix.
 In the CrMS, external vulvar observations of the discharge of the cervical 
mucus, the presence of bleeding, and the days when no discharge is present 
(dry days) are all used to obtain pertinent information on the phases 
of fertility and infertility, and the state of the woman’s procreative and 
gynecologic health the information is obtained prospectively. 
 While the following paragraphs and fi gures were previously pre-
sented in Chapter 4, they are worth reviewing at this time.

Figure 1: Cohen’s original schemata for the events that occur in the cervical mucus around 
the time of ovulation Of special note is the depiction of the sperm survival and the, de facto, 
recognition of the role of the cervicl mucus as a biological valve (From: Cohen MR, Stein IF, 
Kaye BM: Spinnbarkeit: A Characteristic of Cervical Mucus. Fertil Steril, 3: 201, 1952).
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Figure 2: Three cycles charted for the CrMS showing the occurrence of menstruation, the 
pre-Peak dry days, the mucus cycle, the Peak Day (P), and the post-Peak dry days. The 
pre-Peak phases are variable in length (14, 9, and 20 days) but the post-Peak phases are 
consistent (14,15, and 13 days).60

 In the woman with regular cycles, the cycle begins with the onset 
of menstruation (see the fi rst cycle of Figure 2). As menstruation tapers 
there is generally no discharge and the woman observes this as dry. As 
ovulation approaches, there becomes apparent a cervical mucus discharge 
which often begins as sticky, cloudy or tacky, cloudy discharge and 
eventually becomes clear, stretchy, or lubricative. The last day of the 
mucus discharge that is clear, stretchy or lubricative is identifi ed as the 
Peak Day.
 The presence of the cervical mucus discharge correlates well with 
the rising levels of estrogen (Figure 3) and the occurrence of the Peak 
Day is correlated well with the timing of ovulation.
 Because the production of the periovulatory cervical mucus is an estrogen 
dependent effect and is produced at the time of follicular development, 
when estrogen is increasing and ovulation approaching, the cervical 
mucus is produced and will be discharged before and during the time of 
ovulation. In long cycles (Figure 4) there may be occasional “patches” of 
mucus prior to the onset of the mucus associated with ovulation. What 
is prolonged in these cycles is the pre-Peak (or preovulatory) phase of 
the cycle and what remains relatively consistent is the post-Peak (post-
ovulatory) phase of the cycle.
 The same principles apply in anovulatory conditions such as breast 
feeding (Figure 5). In this circumstance, infant suckling may suppress 
ovulation and fertility for a number of months. The presence or absence 
of the characteristic cervical mucus discharge associated with ovulation 
is then delayed until fertility returns and predicts the onset of the fi rst 
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menstrual period.
 The versatility of the system, clearly one of its strongest features, is 
found in its fundamental biology. Because it relies on events leading up 
to ovulation, it defi nes the times of fertility and infertility in a defi nitive, 
day-by-day, prospective fashion. Previously diffi cult cases, such as long 
and irregular cycles, breast feeding, coming off of contraceptive pills, 
anovulatory states and the premenopause, all can now be dealt with in 
a positive fashion without delay.
 Even in the case of a woman with a continuous mucus discharge 
(Figures 6 and 7), the days of fertility can be properly identifi ed with 

Figure 3: The relationship of serum levels of estradiol-17 and progesterone during the course 
of the menstrual cycle and the occurrence of the mucus sign and the Peak Day (P) in one 
cycle of a woman with normal fertility.60

Figure 4: The application of the CrMS in long cycles. In this 51-day cycle, the Peak Day (P) 
occurred on day 38. The post-Peak phase was 13 days in duration. During the pre-Peak 
phase, “patches” of mucus are apparent.60
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Figure 5: The application of the CrMS in breast feeding. “Patches” of mucus occur sporadically, 
dry days ususally predominate, and as fertility returns, the mucus pattern and fertility return.60

the use of a base infertile pattern (BIP) which is identifi ed with the 
presence of an unchanging discharge. When fertility begins, there will 
be a change in the pattern, which is easily identifi ed by the woman who 
has been properly instructed, and with this change the beginning of 
fertility is identifi ed.

Figure 6: The example shows the use of the CrMS in a breast-feeding woman with a con-
tinuous mucus discharge. The plain yellow stamps indicate a discharge pattern which is 
the same from one day to the next. The arrows indicate the points of change and the baby 
stamps indicate days of fertility.60
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Figure 7: In a woman with regular menstrual cycles and continuous mucus discharge, the 
base infertile pattern is shown up to the point of the change. The Peak Day is identifi ed and 
the pre- and post-ovulatory days of infertility are shown with plain yellow stamps.60

Figure 8: In this case, a woman of normal fertility, the system is used to achieve pregnancy. 
The acts of intercourse in the midst of the mucus cycle (days 16 and 18) should be expected 
to result in pregnancy as they did in this example.

Figure 9: Examples of a negative fern (A), channel formation when the fern is negative (B), 
a good positive fern (C), and channel formation when the fern is positive (D) (100x) (From: 
Hilgers TW, Prebil AM: The Ovulation Method – Vulvar Observations as an Index of Fertility/
Infertility. Obstet Gynec, 53: 12-22m 1979).13
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 The system is not a contraceptive one. It is a system of true family 
planning (see Figure 8). Thus, the information obtained from monitor-
ing the phases of fertility and infertility can be used to either achieve or 
avoid pregnancy. Users of the CrMS know their fertility status on any 
particular day and are given the freedom to utilize that information as 
they so choose. In addition, the CrMS has now expanded its use as a 
reproductive and gynecologic health maintenance system and is the “hub” 
of the new women’s health science of NaProTECHNOLOGY. 

The Cervical Mucus as a Biologic Valve

 The biophysical characteristics of the cervical mucus, as they change 
throughout the menstrual cycle, have received considerable attention over 
the years.8-11 In 1972, a World Health Organization colloquium on the 
topic of “Cervical Mucus and Human Reproduction” likened the uter-
ine cervix to that of a 

“biological valve” which, 
“at certain periods dur-
ing the reproductive 
cycle allows the entry 
of sperm into the uterus, 
and at other times bars 
their admission.”12 The 
CrMS basically provides 
the couple with the 
information on when 
that valve is open (a 
time of fertility) and 
when it is closed (a time 
of infertility).
 An evaluation of 
fern and channel pat-
terns of the cervical 
mucus in women using 
the CrMS has also been 
undertaken.13 Cervical 
mucus was obtained 
from the endocervical 

Figure 10: The distribution of negative, poor positive, and 
good positive ferns (n=301) + Peak Day (P) at three-day 
intervals.13 Negative and poor positive ferns are impen-
etrable to sperm. Only good positive ferns are associated 
with sperm penetration (From: Hilgers TW, Prebil AM: The 
Ovulation Method –Vulvar Observations as an Index of 
Fertility/Infertility. Obstet Gynec 53: 12-22, 1979).
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Figure 11: The mean number of 
channels/LPF + Peak Day (P) 
at three-day intervals (n=294).13 
No sperm penetration occurs 
(theoretically) when the channel 
number is below the hash marked 
line (From: Hilgers TW, Prebil 
AM: The Ovulation Method –Vul-
var Observations as an Index of 
Fertility/Infertility. Obstet Gynec 
53: 12-22, 1979).

Figure 12: Individual cycle with 
(A) channel number per LPF, (B) 
estradiol-17, (C) LH, and (D) 
progesterone.13 The largest num-
ber of channels is consistently 
observed on the same day as 
the woman’s observation of her 
Peak Day (Peak Sx) (From: Hilg-
ers TW, Prebil AM: The Ovulation 
Method –Vulvar Observations 
as an Index of Fertility/Infertility. 
Obstet Gynec 53: 12-22, 1979).
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Figure 14: (A) Mean number of chan-
nels/LPF (b=12.95, p<.0008) (no 
sperm penetration occurs when the 
channel number is below the hash 
marked line) and (B) natrual log of 
mean channel number by woman’s 
vuvlar observation by stage of CrMS 
cycle (b=0.42, p<.0001) (From: Hilgers 
TW, Prebil AM: The Ovulation Method 
–Vulvar Observations as an Index of 
Fertility/Infertility. Obstet Gynec 53: 
12-22, 1979).

Figure 13: Frequency of (A) negative 
(b=0.14, p<.0001), (B) poor positive 
(b=0.02, p<.333), and (C) good positive 
ferns (b=0.13, p<.0002) by woman’s 
vulvar observations (From: Hilgers TW, 
Prebil AM: The Ovulation Method–Vulvar 
Observations as an Index of Fertility/
Infertility. Obstet Gynec 53: 12-22, 1979).
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canal and assessed for the presence or absence of crystallization (ferning) 
and dendritic channel formation in dried cervical mucus. These physical 
characteristics of the cervical mucus were then correlated with the vulvar 
observations of the mucus discharge as observed by the women using the 
system (Figures 9 to 14).
 As the Peak Day approaches, the appearance of positive ferning 
becomes predominant and the negative ferns disappear (Figure 10). 
The number of dendritic channels present (per low power fi eld of the 
microscope) increases dramatically beginning six days prior to the Peak 
Day. The largest number of channels was observed on the Peak Day 
itself (Figure 11). The daily increase in the number of channels/LPF 
as the Peak Day and ovulation approach along with the hormonal cor-
relates are shown for one cycle in Figure 12. Because the mucus cycle is 
an estrogen dependent and ovulation-related event, the data on these 
two estrogen-related events, that is the development of positive ferning 
and an increasing number of dendritic channels, correlate themselves 
impressively around the woman’s observation of her Peak Day. These 
data show the existence of a true biologic valve and correlates with the 
observations of Odeblad in his recent description of P type mucus.
 Similar data on the presence or absence of ferning and the number 
of channels in the cervical mucus were also evaluated and correlated with 
the woman’s vulvar mucus observations made throughout the course 
of the menstrual cycle.13 The frequency of negative, poor positive and 
good positive ferns was plotted according to the observed spectrum 
of fertility (Figure 13), through eight practical stages of the CrMS 
cycle. Regression lines were then generated for these three groups and 
signifi cance testing performed. The linear regression coeffi cient for the 
negative fern group was –0.14 and the observed data fi t this line at a 
high degree of signifi cance (p<.0001). The regression coeffi cient for the 
good positive ferns was 0.13 and this again indicated a correlation that 
was statistically highly signifi cant (p<.0002).
 The mean channel number for the same eight stages of vulvar mucus 
observations was also plotted in a similar fashion (Figure 14). The regres-
sion line had a regression coeffi cient of 12.95 and is highly signifi cant 
(p<.0008) (Figure 14A). In order to test the precision of this signifi cance 
testing, a natural log transformation of the mean channel number was 
done. In Figure 14B, the natural log of the mean channel number of 
these same eight stages is plotted. The regression coeffi cient for this line 
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was 0.42 and the fi t of the observed data was statistically highly signifi cant 
(p<.0001). These data have lent enormous support to the idea that the 
woman’s vulvar mucus observations are an extraordinary refl ection of the 
biophysical events the mucus is undergoing at the level of the endocervix. 
In addition, with the defi nition of these stages of the CrMS cycle, the 
system has become an excellent tool for the modeling and further study 
of human fertility.
 In looking at the fertility cycle based upon the observation of these 
biological markers, the study of an anticipated spectrum of fertility (Figure 
16) could be compared to an observed specturm of fertility (Figure 17). In 

Figure 15: Plasma levels of FSH, LH 
estradiol -17, and progesterone, maxi-
mum number of channels in the highest 
canalized mucus area during a 26-day 
menstrual cycle (From: Faccioli G, Cor-
tesi S, Calderoni P: Structure of Human 
Cervical Mucus Correlation with Plasma 
Ovarian Hormone Levels. Acta Europaea 
Fertilitatis. 14: 41-50, 1983).
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the anticipated spectrum of fertility, eight stages of fertility/infertility 
could be expected based on these observations. These same eight stages 
of the presence or absence of ferning and the number of channels that 
were observed in the different stages, could be objectively ordered in a 
sequence from fertility to infertility. This could be subsequently sub-
divided into two separate stages based uon what was now known from 
sperm penetration studies. Those stages of fertility above the hashed 
marked line in Figure 17 are objectively shown to be fertile and those 
beneath the line objectively shown to be infertile.
 This modelling of human fertility, as observed in the CrMS, was 
thus shown to have an objective, scientifi c foundation and since the 
observations could be easily made and collected from cycle to cycle and 
woman to woman, a new way of looking at human fertility emerged. 
This approach has allowed a whole new and dynamic way of looking 
at human fertility/infertility to come into existence lending itself to 
widespread study and evaluation.
 Using identical techniques for assessing the channel formation of cer-
vical mucus, Faccioli, et al14 and Garcia, et al15 made similar observations 

Anticipated Spectrum of Fertility

Peak
Clear, Stretchy, Lubricative

Pre-Peak
Clear, Stretchy, Lubricative

Pre-Peak
Sticky, Tacky, 

Pasty
= P + 1 to P + 3

Dry
=

P + 1 to P + 3
Sticky, Tacky, 

Pasty

Pre-Peak
Dry

= P + 4 to Menses
Dry

= P + 4 to Menses
Sticky, Tacky, Pasty

Fertile

Infertile

Figure 16: The anticipated spectrum of fertiilty based upon the CREIGHTON MODEL 
System.
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Observed Spectrum of Fertility

Peak
Clear, Stretchy, Lubricative

Pre-Peak
Clear, Stretchy, Lubricative

P + 1 to P + 3
Sticky, Tacky, Pasty

P + 1 to P + 3
Dry

Fertile

Infertile

Pre-Peak
Sticky, Tacky, Pasty

Pre-Peak
Dry

P + 4 to Menses
Sticky, Tacky, Pasty

P + 4 to Menses
Dry

Figure 17: The observed spectrum of fertility using fern and channel studies arranged 
according to the various stages of the CrMS cycle (see Figures 15-13 and 15-14). Those 
observations above the line are assoicated with sperm penetration and those below the line 
are assoicated with no sperm penetration. This reveals two basic phases of the cycle: fertile 
and infertile (see text).
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(Figure 15) and advanced our knowledge. It was clearly demonstrated15 
that as ovulation approached the level of estradiol-17 increased, and 
there was a coincidental increase in the number of channels formed in 
the cervical mucus. Thus, the establishment of channel formation as 
an event dependent upon estrogen stimulation of the endocervix was 
further substantiated (Figure 19).
 As an aside, it was also shown that the number of channels continued 
to increase while the good positive ferning stabilized, indicating the 
channel formation was a more sensitive indicator of endocervical function 
and estrogen stimulation. In addition, pregnancy, in gonadotropin-
stimulated cycles, was observed to occur more frequently in patients 
who had ever-increasing dendritic channel formation (Figures 20 and 
21).

The Work of Professor Erik Odeblad

 The lifetime work of Professor Erik Odeblad is a classic and unique 
research effort in natural fertility regulation and the biophysical charac-
teristics of the cervical mucus.16-20 This work, meticulously evaluating 
the anatomy and physiology of the endocervical canal, the biophysical 
characteristics of its cervical mucus throughout the various phases of 
the menstrual cycle and the mapping of the endocervix are signifi cant 
contributions and deserve special attention and description. A chronol-
ogy of Odeblad’s work is outlined in Table 1.

Figure 18: This photograph of the endocervical canal shows the canal (left) and four sepa-
rate openings of the endocervical crypts into the endocervical canal. In doing his studies, 
Odeblad microsampled these individual crypts (From: Pope Paul VI Institute research, 2004).
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Figure 21: The mean number of chan-
nels in gonadotropin stimulated men-
strual cycles as ovulation approaches. 
Those women who became pregnant 
versus those who did not acheive preg-
nancy are separated in the inset graph 
(From: Garcia N, Giacchi E, Campo S, 
et al. Canalization of Human Cervical 
Mucus. Obsert Gynec, 64: 164-169, 
1984).

Figure 19: The relationship of rising levels 
of estradiol-17 (E2) and the number of 
channels observed in dry cervical mucus.15 
The shape of the two curves is nearly identi-
cal although the peak in channel formation 
precedes the peak in E2 by about 24 hours 
(From: Garcia N, Giacchi E, Campo S, et 
al. Canalization of Human Cervical Mucus. 
Obsert Gynec, 64: 164-169, 1984).

Figure 20: The mean number of channels 
according to the grade of the fern an the 
number of days that grade was observed.15 
The grade of ferning is divided into three 
(+, ++, +++) over a period of eight days. 
While ferning grade remains the same, the 
number of channels continues to increase. 
This confi rms that the number of dendritic 
channels observed in dried cervical mucus 
is a more sensitive indicator of endocervical 
function and estrogen stimluation (From: 
Garcia N, Giacchi E, Campo S, et al. 
Canalization of Human Cervical Mucus. 
Obsert Gynec, 64: 164-169, 1984).
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 Odeblad has shown that there are three groups of cells in the mucus 
membrane of the cervix.

1. Cylindrical (columnar) secretory cells (the majority);

2. Cylindrical (columnar) ciliated cells; and

3. “Reserve” cells.

The origin of the secretory cells is known but the mode of development 
of the other two groups of cells has not yet been defi ned. The cells of 
the mucus membrane are slowly detached and are displaced with the 
mucus. New cells are formed to replace them.
 The molecular weight of the mucus is about 70,000 Daltons and it is 
believed to be several million Daltons for gels. According to Odeblad, 
the mucus is not a normal but an abnormal fl uid and its viscosity cannot 
be measured using liquid-fl ow techniques. It is, therefore, necessary 
to use other methods preferably nuclear magnetic resonance (NMR) 
techniques, which do not involve fl ow but rather the use of the thermal 
movements of molecules in the fl uid.
 Odeblad gathered mucus samples by using two different approaches:

1. Investigations of intracanalicular mucus using macrosamples of 
mucus.

 2. Investigations of mucus obtained from individual crypts using 
microsampling techniques (a meticulous gathering of mucus and 
mapping of the endocervix using micropipettes) (see Figure 18).

Year Event

1959 First reported that different types of cervical  
 mucus were produced by different crypts   
 (NMR)

1966-1968 Two mucus types described:
      Type G and Type E

1977 First published G, L, S model

1983 Began working with Drs. Billings and Brown

1990 P-type mucus was characterized

1993 F-type mucus was characterized

Table 1: Chronology of Odeblad’s Work 
Mapping the Endocervical Canal
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 In 1959, he reported the results of microscopic examinations which 
showed that the cervical mucus was composed of different types which 
were produced by different  cervical crypts. In 1966, the existence of 
crypts which responded differently to the same hormonal stimulation 
was shown. Rudolfsson,21 a collaborator of Odeblad’s, showed in 1971 
the existence of crypts which could contain two types of mucus. These 
crypts are thought to have two branches with a common opening with 
the branches having different secretory functions.
 By 1968, two types of cervical mucus had been identifi ed and char-
acterized. One of these types had a high viscosity (G) and the other had 
a low viscosity (E). The Type E mucus was stimulated by estrogens and 
the Type G mucus by progesterone. The G type mucus was produced 
in G crypts and the E type mucus in E crypts.

 Research during the 
years 1970 to 1975 indi-
cated that the progression of 
spermatozoa in the Type E 
mucus was complicated and 
this mucus was composed of 
two different types of mucus 
named Type S (S = sperm 
transmission mucus, E

S
) and 

Type L (L = locking-in mucus 
because of the capacity of that 
mucus to attract and enclose 
malformed sperm, E

L
). This 

allowed for the development 
of the G, L, S model of cervi-
cal mucus production, and it 
explained the major factors 
associated with the upward 
movement of sperm in the 
cervical canal. The mapping of 
the endocervical canal, worked 
out by Odeblad, is shown in 
Figure 22.
 Over the years it has 
been shown that the S-type 
mucus  is very fl uid (Figure 

Figure 22: A schematic drawing of the endocervical 
canal indicating the distribution in the cervix of the 
four types of mucus: ES, EL, EP,and G. The location of 
the production of the F mucus is identifi ed (F) and the 
originating location of the Z granules (Z) (This sche-
matic is adapted from Odeblad, 1977 and 1994).19
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23) and that the sperm cells 
move along the canal very 
rapidly reaching the S crypts 
in 3-10 minutes. The L-type 
mucus has a medium viscosity. 
Unit structures of L type 
mucus attract malformed 
sperm cells or those which 
move slowly in an effi cacious 

“fi ltration” of sperm cells. The 
G-type mucus has high viscos-
ity and forms an impenetrable 
plug. 
 In 1983, Odeblad began 
working with the Drs. Bill-
ings and Professor James Brown in Melbourne, Australia.19 The 
hormonal response of the G, L, and S mucus was studied. It was found 
that the L-type mucus was stimulated by medium and increasing levels 
of estrogen while the S-type mucus was stimulated by high levels of 
estrogen. Later, it was also shown that S-type mucus was stimulated by 
noradrenalin. The G-type mucus was stimulated by progesterone In the 
fi rst infertile phase of the menstrual cycle the progesterone level, which is 
low at that time, is, according to Odeblad, suffi cient to feebly stimulate 
the G crypts (G – mucus). After ovulation, when the progesterone levels 
are increasing and elevated, the G crypts are strongly stimulated. This 
G mucus is very dense (G + mucus).
 When comparing these types of mucus to the woman’s observations, 
no vulvar mucus is usually associated with the G-type mucus and the 
days are dry during the infertile phases. When estrogen levels increase, 
the L-type mucus begins to be produced. Later, when estrogen levels are 
high, the S-type mucus is also produced and there develops a lubricative 
sensation and this generally remains until the Peak Day. On that day, 
estrogen levels are already decreasing but the noradrenalin-like activity 
of the sympathetic nervous system additionally stimulates the S-type 
mucus. After the Peak Day, G-type mucus is accompanied by a dry 
sensation due to the abundant secretion of progesterone by the corpus 
luteum. The temporal relationships of the different secretions around 
the timing of ovulation are shown in Figure 24.
 The characteristics of the cervical mucus have also been studied 

Figure 23: Viscosities of microsamples of the differ-
ent types of mucus (from Odeblad, 1994).19
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rather extensively by other investigators using scanning electron mi-
croscopy techniques (SEM)22-24 (Figures 25 to 27).

Figure 24: The cycle of a high school student, a virgin of 15 years of age. She has been 
charting for several years. Analyses of types of mucus (S, L, G, P, F) on a microscopic slide 
are given. Day of ovulation was determined by repeated palpatation (from Odeblad, 1994).19 
The Ovulation Method chart (BOM) is correlated with the graph and the Peak Day is marked 
(X) (adapted from Odeblad),

Figure 25: Scanning elec-
tron microscopic photograph 
of filamentous mucus of 
the middle preovulatory 
phase.22,23 Sperm do not 
penetrate this type of mucus.

Figure 26: Scanning electron-
ic features of fi lamentous mu-
cus of the ovulatory phase.22,23 
There is an opening of the 
spaces in the mucus allowing 
for sperm penetration.

Figure 27: Scanning elec-
tronic aspect of fi lamentous 
mucus of post-ovulatory 
phase.22,23 Sperm do not 
penetrate this type of mu-
cus.

(From: Faccioi G: Preliminary Results on the Scanning Electron Microscopic Sructure of 
the Infertile Human Cervical Mucus. Acta Europaea Fertilitatis, 15: 381-382, 1984)
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Sperm Penetration

 One of the biological principles of the CrMS is the concept that the 
survival and penetration of the spermatozoa are directly related to the 
presence of a good quality, estrogen stimulated cervical mucus. And 
this, too, may be related to the quantity of that mucus production. The 
presumption exists that the penetration of sperm through the endocervi-
cal canal is anticipated when an estrogen-stimulated cervical mucus is 
present at the vulva. It also presumes that when there is no discharge of 
cervical mucus or during the base infertile pattern or during the post-
Peak phase of the menstrual cycle, there is a natural impenetrability of 
the sperm. At one point in the cycle, the biological valve is open while 
at other points the biological valve is closed. These presumptions are 
built on the extensive basic science evaluation of the cervical mucus that 
has been just presented.
 Good studies on sperm penetration are diffi cult to fi nd. One of 
the few pregnancies in which the timing of sexual intercourse and the 
timing of ovulation (by indirect hormonal parameters) is known was 
published by Ferin, et al25 (Figure 28). While this appears to be a 5-day 
sperm survival, the rise in progesterone suggests that the sperm survival 
may have been only 4 days and certainly no greater than 5 days.
 Moghissi, et al,26 evaluated sperm penetration in vitro in a group 
of patients whose cervical mucus was also being evaluated for a variety 
of other parameters. Signifi cant penetration of the cervical mucus by 
spermatozoa did not occur until the third day prior to the LH surge (or 
an estimated 4 days prior to ovulation). Prior to that time and on the 
third day following the LH surge (or 2 days past the estimated time of 
ovulation), there was again no signifi cant sperm penetration identifi ed 
(see Sperm Penetration F2 in Figure 29-B). This study, perhaps more 
than any other, shows the impact of the cervical mucus acting physi-
ologically as a biological valve with regard to sperm penetration. These 
observations have qualitatively been made by others.
 An in vivo model was studied by Insler.27 By pretreating the uterus 
and cervix with various estrogenic and progestagenic hormones fol-
lowed by insemination and subsequent hysterectomy, the were able to 
conclude that the amount, physical qualities and chemical composition 
of the cervical mucus determine both the extent of cervical invasion by 
sperm cells and the storage capacity of the crypts. Furthermore, they 
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Figure 29 A&B: Changes in various properties of cervical mucus throughout the menstrual cycle. 
Day 0 = day of LH peak (dotted line), F1 and F2 indicate the number of spermatozoa in fi rst and 
second microscopic fi elds (x200), from interface in in vitro sperm-cervical mucus penetration test. 
Vertical bars represent one standard error of the mean26 (From: Moghissi KS, Syner FN, Evans 
TN: A Composite Picture of the Menstrual Cycle. Amer J Obstet Gynec. 114: 405-416, 1972).

Figure 28: Time relationship between plasma LH-HCG levels, plasma progesterone levels, 
basal body temperature (BBT), sexual intercourse, and beginning pregnancy. Note time 
elapsed between intercourse and estimated date of ovulation25 (From: Ferin J, Thomas and 
Johansson EDB: Ovulation Detection. In Human Reproduction: Conception and Contraception 
(Hafez ESE and Evans TN, Eds.) Harper and Row, Hagerstown, MD, 1973).
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observed that estrogen enhances and progesterone and related compounds 
signifi cantly hinder the sperm’s ability to penetrate the uterine cervix. Other 
studies of penetration of the cervical mucus by the sperm suggest that 
the ability of the sperm to survive and penetrate the cervix may last only 
between 24 and 48 hours. Indeed, practical experience with the use of 
the CrMS over the past several years continues to support the principle 
that sperm survival and penetration is directly related to the production 
of an adequate quality and quantity of good cervical mucus.

Hormone Assessment and Correlation

 A number of investigators 
have evaluated the relationship 
of the time of ovulation to the 
woman’s observation of the Peak 
Day.28-33 The results of these 
observations appear in Table 
2. Taking into account some 
variations in the structure of 
each of these studies, there is a 
striking relationship between 
the woman’s observation of the 
Peak Day and the occurrence 
of ovulation as determined by 
indirect hormonal parameters. 
Morishita, et al,34 have described 
similar hormonal correlates to 
increasing quantities of clear 
endocervical mucus.
 The relationship of the repro-
ductive hormones to the woman’s 
observation of the Peak Day and 
the estimated time of ovulation 
are shown in Figure 30.32 Hilg-
ers, et al32 published a number 
of menstrual cycles showing, in 
addition, the relationship of the 
preovulatory rise in estradiol-17 

Figure 30: The mean serum progesterone, LH, 
estradiol-17, and BBT values for 65 hormon-
ally normal cycles iwth the day of the estimated 
time of ovulation (ETO) used as the center 
point. The Peak symptom and standard error 
are identifi ed25 (From: Hilgers TW, Abraham 
GE, Cavanagh D: Natural Family Planning - I. 
The Peak Symptom and Estimated Time of 
Ovulation. Obstet Gynec 52:575-582, 1978).
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Figure 31: Serum progesterone, LH, estradiol-17, discharge scores, and BBT values for a 
normal 32-day cycle (A), a long 38-day cycle (B), and a cycle with continuous discharge (C). 
The fi rst vertical line indicates the Peak Day and the second vertical line indicates the fourth 
day after the Peak or the beginning of post-Peak infertility32 (From: Hilgers TW, Abraham GE, 
Cavanagh D: Natural Family Planning - I. The Peak Symptom and Estimated Time of Ovula-
tion. Obstet Gynec 52:575-582, 1978).

Figure 32: Serum progesterone, LH, estradiol-17, discharge scores, and BBT values in 
three consecutive cycles from the same patient. The third cycle was “dry” with no Peak. Acts 
of intercourse are indcated (IC) and the estimated time of ovulation was day 15 (cycle C)32 
(From: Hilgers TW, Abraham GE, Cavanagh D: Natural Family Planning - I. The Peak Symptom 
and Estimated Time of Ovulation. Obstet Gynec 52:575-582, 1978).
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and the occurrence of ovulation (using indirect hormonal parameters) 
with the presence or absence of the mucus cycle. These are shown in 
Figures 31 and 32. In Figure 31A, a normal 32-day menstrual cycle is 
shown. The mucus cycle begins at the start of the preovulatory rise in 
estradiol and ovulation occurred by Peak + 1. In Figure 31B, a longer 
menstrual cycle is shown, 38 days in duration. While the preovulatory rise 
in estradiol and ovulation are both delayed in this cycle, a concomitant 
delay in the appearance of the mucus sign and occurrence of the Peak 
Day are also observed. There is an additional coinciding of the Peak 
Day with the time of ovulation. Finally, in Figure 31C, the discharge 
score refl ects a continuous mucus discharge. Even in the presence of such 
a discharge, the woman was able to identify the preovulatory change in 
the mucus pattern and the Peak Day all correlating very well with the 
various hormonal parameters.
 In Figure 32, the hormone levels and discharge scores in three 
consecutive cycles from the same patient are shown. There are a couple 
of important features in this pattern. The fi rst cycle shows a short 3-day 
mucus cycle. Intercourse in this normally fertile couple occurred the 
day before the beginning of the Peak type mucus. No pregnancy occurred 
and the correlation of the mucus sign and the Peak Day correlated well 
with the hormonal events. Figure 32B shows a normal mucus cycle in 

Figure 33: The CrMS chart, three consecutive cycles, of the woman shown in Figure 32 A, 
B, and C.



The NaProTECHNOLOGY Revolution: Unleashing the Power in a Woman’s Cycle26
the same patient with similar correlation. In Figure 32C, no mucus 
was observed in spite of the presence of a perfectly normal hormonal 
pattern of ovulation. An exact explanation for this dry cycle has not yet 
been forthcoming but a target (end) organ failure of the cervix could 
explain this particular set of circumstances. Intercourse that occurred 
both before and after the estimated time of ovulation did not result in 
pregnancy. Two cycles after the conclusion of this study, the patient 
had the resumption of a cervical mucus pattern similar to that found in 
Figure 32B and pregnancy occurred and proceeded without diffi culty. 
Her actual CrMS chart is shown in Figure 33.
 Extensive hormone evaluation of the mucus sign in hundreds of 
menstrual cycles has been done both in Melbourne and in Omaha. These 
profi les continue to show these exacting relationships.35

Correlation with Ultrasound

 Serial ultrasound examina-
tion of the ovarian follicle is the 
newest technology to be used to 
assess the correlation between 
the changes in the biophysical 
properties of the cervical mucus 
and the events occurring at the 
time of ovulation. Leader, et al,36 
showed the relationship between 
the increasing diameter of the 
dominant preovulatory follicle 
and its subsequent rupture with 
the increasing Insler cervical 
mucus score (Figure 34). Similar 
observations were made by Daily, 
et al,37 and Nulsen, et al.38

 In looking at the relationship 
of the Peak Day to the occur-
rence of ovulation by ultrasound, 
Depares, et al39 published the data 
found in Table 3.
 Ultrasound assesses the anat-

Figure 34: The Modifi ed Insler Score as ovula-
tion approaches corelated with the increasing 
size and subsequent rupture of the ovarian 
follicle as detected by ultrasound (From: Leader 
A, Wiseman D, Tayler PJ: The Prediction of 
Ovulation: A Comparison of the Basal Body 
Temperature Graph, Cervical Mucus Score and 
Real Time Pelvic Ultrasonograph. Fertil Steril, 
43: 385-388, 1985).
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omy of follicular development and subsequent rupture of the follicle 
(presumptive ovulation). This study revealed the continuing, remarkably 
close association of the timing of ovulation to the occurrence of the Peak 
Day. Hilgers has correlated the rupture of the ovarian follicle relative 
to the woman’s observation of her Peak Day in women with infertility. 
The results of this study are shown in Table 4. The rupture of the fol-
licle in this study (n=33) revealed a close association, once again, with 
the observance of the Peak day and a range consistent with previous 
hormonal evaluation (P-2 to P+3). This study has now been expanded 
to 432 cycles with the same results (see Chapter 61).
 Also, Hilgers has followed 47 infertile patients, by serial ultrasound, 
in cycles in which the woman actually became pregnant. In these preg-
nancy cycles, the rupture of the ovarian follicle was also associated with 
the occurrence of the Peak day in a similar fashion. The pregnancies 
occurred from Peak -2 through Peak +3 (Table 5). This is the fi rst study 
of its kind associating ultrasound with the occurrence of ovulation and 
pregnancy while at the same time correlating the woman’s observation 
of the Peak day. In the study of over 2,000 menstrual cycles by serial 
ultrasound evaluation of ovulation, no pregnancies have ever been 
observed before P-2 or after P+3 (experience at Pope Paul VI Institute, 
Omaha, Nebraska, USA).

  Day n %

Most abundant   -1 1 11.1
 fertile-type mucus   0 7 77.8
  +1 1 11.1

Last day of   -1 0   0.0
 fertile-type mucus   0 4 33.3
  +1 7 58.3
  +2 1   8.3

Table 3: Mucus Signs Related to Ovulation 
and Determined by Ultrasound 

(N = 9 and 12)

1.  Depares J, Ryder REJ, Walker SM and Scanlon MF: Ovarian 
ultrasonography highlights precision of symptoms of ovulation 
as markers of ovulation. British Medical Journal. 292:1562, 
1986.
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      Follicular Rupture
Relative to the Peak Day1  n    %

 P-2   2     6.1
 P-1   5   15.2
 Peak 11   33.3
 P+1   9   27.3
 P+2   3     9.1
 P+3   3     9.1

Totals 33 100.1

Table 4: Th e Creighton Model System:
Correlating the Peak Day with Ultrasound 

Parameters of Ovulation (N=33), 
Patients with Infertility

1.  X ETO = Peak + 0.45 days; ETO + days of Peak = 91.0%
Data from: Hilgers, Pope Paul VI Institute

      Follicular Rupture
Relative to the Peak Day1  n    %

 P-2   2     4.2
 P-1   7   14.9
 Peak 17   36.2
 P+1 11   23.4
 P+2   6   12.7
 P+3   4     8.5

Totals 47   99.9

Table 5: Follicular Rupture vs. Peak Day 
in Pregnancy, Same Cycle Ultrasound,

Women with Infertility (N=47)

1.  Pope Paul VI Institute Division of Reproductive Ultrasound.
2.  No pregnancies have been observed before P-2 or after P+3 in 

eighteen years of study with ultrasound.
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The Karyopyknotic Index Correlation

 Taylor, et al,40 reported on the relationship of the Karyopyknotic 
Index (KPI) and the woman’s observation of her Peak day. The KPI is the 
ratio of cells with mature pyknotic nuclei (superfi cial cells) to cells with 
immature vesicular nuclei (intermediate cells). The cells were obtained 
from the vagina. Vaginal cells mature from basal to intermediate to 
superfi cial with estrogen stimulation. These vaginal cytology smears, 
taken serially throughout the menstrual cycle, provide a relatively simple 
and reliable procedure for the evaluation of ovarian function, especially 
the estrogen status during the preovulatory phase of the cycle. The 
striking relationship between the KPI and the Peak mucus day is shown 
in Figure 35 (78 menstrual cycles, 67 women). The Peak PI occurred 
on Peak +3 days in 98.7 percent of the cycles.

Figure 35: The correlation of the mean Karyopyknotic Index 
(KPI) with mean mucus days + 7 days in 78 cycles (From: 
Taylor, R.S., Woods, J.B. and Guapo, M.: Correlation of Vaginal 
Hormonal Cytograms with Cervical Mucus Symptoms. The 
Journal of Reproductive Medicine. 31, 1986).
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Figure 36: Weekly urinary estrogen and pregnanediol values and daily mucus scores during 
latation amenorrhea, fi rst ovulation and pregnancy. In this study, the dotted vertical lines rep-
resent the best estimate of the days of ovulation and the solid vertical lines mark the fi rst day 
of menstruation. The calculated lengths of the luteal phases are shown. I = intercourse (From: 
Brown JB, Harisson P, Smith MA, et al.: Correlations between the Mucus Symptoms and the 
Hormonal Markers of Fertility throughout Reproductive Life. Ovulation Method Research and 
Reference Centre of Australia, Melbourne, Victoria, Australia, 1981).

Breast Feeding

 Women who are breast feeding or postpartum, not breast feeding, 
have also been studied extensively with hormonal correlation. Brown, et 
al,28 using weekly urinary estrogen and pregnanediol assays in 24-hour 
urine collections and daily mucus scores, found that the endocrine 
relationships to the woman’s observation of mucus and the Peak Day 
were related and the indirect estimation of ovulation was well correlated. 
Examples of these studies are included in Figures 36, 37, and 38. This 
study included 42 women for periods of up to a year or more, all with 
similar results.

Mucus Observation Study

 One of the techniques used to assist us in the development of the 
standardized system for observing the mucus was an anonymous survey 
with questions directed at the woman’s mucus observation routine. This 
survey was answered by 130 women (70.2 percent response) using the 
system of observation described for use with the CrMS.41 From this evalu-
ation, a number of important facts came forward (Tables 6 through 9).
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Figure 37: Urinary estrogen and pregnanediol values and daily mucus scores postpatum in a 
subject who did not breast feed (Mrs. J. O’B.) and another subject who conceived during breast 
feeding (Mrs. G.F.) (From: Brown JB, Harisson P, Smith MA, et al.: Correlations between the 
Mucus Symptoms and the Hormonal Markers of Fertility throughout Reproductive Life. Ovula-
tion Method Research and Reference Centre of Australia, Melbourne, Victoria, Australia, 1981).

Figure 38: Urinary estrogen and prenanediol values and daily mucus scores in a subject who 
breastfed for 30 months. First ovulation postpartum occurred 17 months after delivery (From: 
Brown JB, Harisson P, Smith MA, et al.: Correlations between the Mucus Symptoms and the 
Hormonal Markers of Fertility throughout Reproductive Life. Ovulation Method Research and 
Reference Centre of Australia, Melbourne, Victoria, Australia, 1981).
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Item Percent

Checked every time    90.0

Observed with folded tissue    96.0

Did not do internal exams    99.0

Most diffi cult time to observe: early morning    57.7

Observing the mucus was easy or very easy    93.0

Observing the mucus after a bowel    82.0
 movement was easy or very easy

Seminal fl uid instruction: easy or very easy     85.4

Seminal fl uid instruction is helpful or very helpful    84.6

Bearing down at end of the day: helpful or    86.9
 very helpful

Kegel’s exercise: helpful or very helpful    79.2

Table 6: Mucus Observation Study
(N=130)

Item Percent

Mucus was most obvious:
 Before urination    57.7
 After urination    45.4
 Before bowel movement    20.0
 After bowel movement    79.2

Ever observed the mucus:
 Before urination, not after    73.1
 After urination, not before    61.5
 Before a bowel movement, not after    33.8
 After a bowel movement, not before    73.8

Table 7: Mucus Observation Study
cont’d (N=130)

Item Percent

Ever obvserved the mucus once during
the day and this was:
 After urination    58.5
 After bowel movement    57.7

Table 8: Mucus Observation Study
cont’d (N=130)
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1. Of the population of women studied, 90.0 percent indicated that 

they checked for the mucus every time they went to the bathroom. 
This percentage was lower for those women who indicated that they 
were using the system to achieve a pregnancy and higher for those 
who indicated they were using it to avoid pregnancy.

2. Over 96.0 percent of women observed the mucus with folded tissue 
and less than one percent did internal examinations.

3. When asked to pick one time of the day in which the mucus was 
thought to be the most obvious, no clear pattern developed. The 
mucus was seen in this population of women throughout the course 
of the day, and there was no time during the day where it was 
consistently more obvious.

4. The most diffi cult time during the day to observe the mucus discharge 
was in the early morning. Over 57.7 percent of the women marked 
that choice out of a list of six. This undoubtedly is related to the 
hectic events of this time of day. If the teacher is aware of this, he or 
she can provide helpful assistance to the client where this is a problem.

5. When asked whether the mucus was most obvious before or after 
urination and before or after a bowel movement, 57.7 percent 
indicated before urination, 45.4 after urination, 20.0 before a bowel 

Item Percent

How long does it take to make the 
observation
   0–10 seconds    44.0
 10–20 seconds    39.0
 20–30 seconds    11.5
 30–40 seconds      3.1
      >40 seconds      2.4
       30 seconds or less    94.5

Time of day mucus was most obvious No time more 
  obvious than  
  others

Table 9: Mucus Observation Study
cont’d (N=130)
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movement, and 79.2 after a bowel movement. There was room for 
multiple answers to these questions, thus the totals do not add to 
100.0. Nonetheless, it indicates that the mucus was sometimes more 
obvious at any one of those observations. Of course, it cannot be 
predicted at any one observation when the mucus might be observed.

6. When asked if the mucus had ever been observed before urination but 
not after, 73.1 indicated it had. When asked if the mucus had ever 
been observed after urination but not before, 61.5 percent indicated 
it had. When asked if the mucus had ever been observed before a 
bowel movement but not after 33.8 percent indicated it had. When 
asked if the mucus had ever been observed after a bowel movement 
but not before, 73.8 percent indicated that it had.

7. The women were also asked if they had ever observed the mucus just 
once during the day and at that time it was observed only after urina-
tion. For the 130 responders, 58.5 percent indicated this circumstance 
had occurred to them. The same question was asked relative to the 
observation of the mucus only after a bowel movement and 57.7 
percent indicated this had occurred to them. The data presented in 
items 5, 6 and 7 lend support to the importance of the 100-percent 
observational routine.

8. The women were asked, “When in the bathroom, about how much 
time does it take you to check for the mucus?” About 44 percent 
indicated 0 to 10 seconds, 39 percent 10 to 20 seconds, 11.5 percent 
20 to 30 second, and 3.1 percent 30 to 40 seconds. Only 2.4 percent 
indicated that it took longer than 40 seconds.

9. Over 93 percent of women studied indicated that observing the 
mucus was either easy or very easy to do.

10. Over 82 percent of the women indicated that observing the mucus 
after a bowel movement was either easy or very easy. 

11. Of the 130 women, 122 were in a position to answer the question, 
“Prior to coming to the FertilityCareTM Center, did you empty your 
bladder after having intercourse?” A large majority (76.2 percent) 
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answered yes to this question. Thus, we learned from our patients 
that the practice of emptying the bladder following intercourse was 
a customary event.

12. For those women who had used the seminal fl uid instruction, 84.6 
percent found emptying the bladder either helpful or defi nitely help-
ful. In 86.9 percent, bearing down was found to be either helpful or 
defi nitely helpful and 79.2 percent found Kegel’s exercise helpful or 
defi nitely helpful. Overall, 85.4 percent of the women indicated that 
the seminal fl uid instruction was either easy or very easy to do.

Statistical Parameters of the Mucus Cycle

 A preliminary study of 600 menstrual cycles form 100 women was 
undertaken to examine the statistical parameters of the mucus cycle. This 
study involved women with regular cycles, those coming off birth control 
pills, those approaching menopause, those who are breast feeding, and 
those with long and irregular cycles.42 A number of interesting fi ndings 
were revealed. These data can be helpful in teaching, in reviewing charts 
and interpreting their meaning (Table 10).

1. In 94.0 percent of cycles, a Peak Day was observed. However, the ab-
sence of a Peak Day was observed in only 2.5 percent of women with 

Item Answer

Peak Day observed1 94.0

Average length of the mucus cycle   5.6 days

Average length of the post-Peak phase 12.3 days   
   1–7 days   7.7%
 8–16 days 89.9%
   >16 days   2.4%

Incidence of premenstrual mucus  12.3%

Incidence of “double” Peak    7.8%

1.  Only 2.5 percent in women with regular cycles.

Table 10: Statistical Parameters of the 
Mucus Cycle (N=600)
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regular cycles while the incidence was higher in women approaching 
menopause. This could be anticipated since ovarian function tends 
to decline with advancing age.

2. The average length of the mucus cycle was 5.6 days in women 
with regular cycles. There was a tendency for the mucus cycle to be 
somewhat longer in women coming off birth control pills but shorter 
in breast feeding women and those approaching menopause.

3. The average length of the post-Peak phase in women with regular 
cycles was 12.3 days. This was slightly shorter in women coming off 
birth control pills, breast-feeding women, women with long cycles, 
and women approaching menopause. In women with regular cycles, 
the post-Peak phase was 1-7 days in duration in 7.7 percent and 
greater than 16 days in 2.4 percent. The short post-Peak phase was 
found to be higher in women coming off birth control pills, breast-
feeding women, and those women approaching menopause. The 
post-Peak phase was found to be longer more frequently in women 
coming off of birth control pills and women who were breast feeding.

4. The overall incidence of premenstrual mucus was found to be 12.3 
percent in women with regular cycles but less than that in women 
coming off of birth control pills and those approaching menopause.

5. The overall incidence of “double” Peak was 7.8 percent.

Evaluation of the Education System

 Clients’ evaluations of this educational system have been tabulated 
for a large national experience. With the use of the Introductory Ses-
sion, teacher, and follow-up evaluation forms, a large volume of client 
response has been collected. In Tables 11 through 17, the Introductory 
Session evaluation is presented for 4,136 observers. In Tables 18 through 
22, evaluations of the follow-up sessions from 936 respondents are 
presented. In Table 23 and 24, the results of 925 teacher evaluations 
are presented. 
 A total of 97.3 percent of the clients felt that the amount of material 
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    Female      Male    Totals
     n    %    n    %    n    %

Too much      36     1.4      29     1.9      65     1.6

Appropriate 2,529   97.7 1,497   96.7 4,026   97.3

Too little      23     0.9      22     1.4      45     1.1

Totals 2,588 100.0 1,548 100.0 4,136 100.0

Table 11: Introductory Session Evaluation: 
“Th e amount of material was...” (N=4,136)

      Female        Male      Totals
     n     %     n     %     n    %

Too advanced      18     0.7        9     0.6      27     0.6

Appropriate 2,505   96.8 1,482   95.7 3,987   96.4

Too simple      65     2.5      57     3.7    122     2.9

Totals 2,588 100.0 1,548 100.0 4,136   99.9

Table 12: Introductory Session Evaluation: 
“Th e quality of material was...” (N=4,136)

      Female        Male      Totals
     n     %     n     %     n    %

Exciting    365   14.1    153     9.9    518   12.5

Interesting 2,089   80.7 1,250   80.7 3,339   80.7

Average    129     5.0    142     9.2    271     6.6

Dull        5     0.2        3     0.2        8     0.2

Totals 2,588 100.0 1,548 100.0 4,136 100.0

Table 13: Introductory Session Evaluation: 
“Th e teacher’s presentation was...” (N=4,136)
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      Female        Male      Totals
     n     %     n     %     n    %

Always clear 1,527   59.0    923   59.6 2,450   59.2

Usually clear 1,053   40.7    625   40.4 1,678   40.6

Seldom clear        8     0.3        0     0.0        8     0.2

Dull        0     0.0        0     0.0        0     0.0

Totals 2,588 100.0 1,548 100.0 4,136 100.0

Table 14: Introductory Session Evaluation: 
“Explanations were...” (N=4,136)

      Female        Male      Totals
     n     %     n     %     n    %

Excellent 1,798   69.5 1,050   67.8 2,848   68.8

Good    748   28.9    474   30.6 1,222   29.5

Fair      39     1.5      22     1.4      61     1.5

Poor        3     0.1        2     0.1        5     0.1

Totals 2,588 100.0 1,548   99.9 4,136   99.9

Table 15: Introductory Session Evaluation: 
“Opportunity questions for was...” (N=4,136)

      Female        Male      Totals
     n     %     n     %     n    %

Excellent 1,507   58.2    833   53.8 2,340   56.6

Good 1,053   40.7    690   44.6 1,743   42.1

Fair      28     1.1      25     1.6      53     1.3

Poor        0     0.0        0     0.0        0     0.2

Totals 2,588 100.0 1,548   99.9 4,136 100.0

Table 16: Introductory Session Evaluation:
“Overall, how would you rate the 
Introductory Session?” (N=4,136)
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Amount of        Quality of   
Material   n   % Material    n    %

Too much 119   12.7 Too advanced 511   54.6

Appropriate 745   79.6 Appropriate 423   45.2

Too little   72     7.7 Too simple     2     0.2

Totals 936 100.0  936 100.0

Table 19: Follow-up Evaluation:
Amount and Quality of Material (N=936)

Teacher’s            Opportunity
Presentation   n   % Explanations     n    % for Questions n %

Exciting 119   12.7 Always clear 511   54.6 Excellent 779 83.2

Interesting 745   79.6 Usually clear 423   45.2 Good  153 16.3

Average   72     7.7 Seldom clear     2     0.2 Fair      4   0.4

Dull     0     0.0 Clear      0     0.0 Poor      0   0.0

Totals 936 100.0   936 100.0   936 99.9

Table 18: Follow-up Evaluation: Teacher’s Presentation, 
Explanation, and Opportunity for Questions (N=936)

      Female        Male      Totals
     n     %     n     %     n    %

Worthwhile 2,458   95.0 1,378   89.0 3,836   92.7

Threatening      16     0.6        8     0.5      24     0.6

Open to comment 1,343   51.9    613   39.6 1,956   47.3

Frustrating      54     2.1      14     0.9      68     1.6

Comprehensive 1,255   48.5    672   43.4 1,927   46.6

Dull      13     0.5      22     1.4      35     8.5

Enthusiastic 1,090   42.1    477   30.8 1,567   37.9

Closed to comment        5     0.2        2     0.1        7     1.7

Enlightening 1,918   74.1 1,119   72.3 3,037   73.4

Discouraging      34     1.3      15     1.0      49     1.2

Totals 2,588     –– 1,548      –– 4,136     ––

Table 17: Introductory Session Evaluation: 
“Check any words that describe the 

Introductory Session” (N=4,136)
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 Introductory     Picture    Sample
     Booklet  Dictionary     Chart
   n     %   n     %   n    %

Very useful 511   54.6 655   70.0 608   65.0

Useful 393   42.0 229   24.5 265   28.3

Somewhat useful   31     3.3   52     5.6    61     6.5

Not useful     1     0.1     0     0.0     2     0.2

Totals 936 100.0 936 100.1 936 100.0

Table 20: Follow-up Evaluation:
Use of Teaching Aids (N=936)

   n     %    n    %

Worthwhile 853   91.1 Enthusiastic 422   45.1

Threatening     3     0.3 Anxiety-provoking   48     5.1

Supportive 755   80.7 Encouraging 726   77.6

Frustrating   64     6.8 Closed to comment     4     0.4

Dull     7     0.7 Discouraging   15     1.6

Open to comment 653   69.8 Essential to learning 808   86.3

Hostile     1     0.1 Condescending     9     1.0

Enlightening 579   61.8 Comprehensive 484   51.7

Table 21: Follow-up Evaluation: 
“Check any words that apply to teaching/follow-up sessions” 

(N=936)

Rating   n  %
 
Excellent 670   71.6

Good 259   27.7

Fair     7     0.7

Poor     0     0.0

Totals 936 100.0

Table 22: Follow-up Evaluation:
“Overall, how would you rate the teaching/follow-up session?” 

(N=936)



New Insights from Current Research 41

 
   

 G
en

er
al

 
U

si
ng

 T
ea

ch
in

g 
 O

pp
or

tu
ni

ty
 

  P
er

so
na

l 
 C

on
fi d

en
ce

 
   

O
ve

ra
ll

R
at

in
g 

Pr
es

en
ta

tio
n 

   
   

  A
id

s 
 fo

r Q
ue

st
io

n 
 A

pp
ro

ac
h 

D
ev

el
op

m
en

t 
Ev

al
ua

tio
n

Sc
or

e 
  n

 
%

 
  n

 
   

   
  %

 
  n

 
   

  %
 

  n
 

   
 %

 
  n

 
   

%
 

  n
 

   
 %

 
Po

or
ly

 O
rg

an
iz

ed
 

   
   

 N
ot

 u
se

fu
l 

   
   

   
 P

oo
r 

  U
ns

up
po

rt
iv

e 
  N

ot
 Im

po
rt

an
t 

   
   

   
 P

oo
r

   
0 

   
 0

 
0.

0 
   

 0
 

   
   

  0
.0

 
   

 0
 

   
  0

.0
 

   
 1

 
   

 0
.1

 
   

 3
 

   
 0

.3
 

   
 0

 
   

 0
.0

   
2 

   
 0

 
0.

0 
   

 0
 

   
   

  0
.0

 
   

 0
 

   
  0

.0
 

   
 0

 
   

 0
.0

 
   

 7
 

   
 0

.8
 

   
 1

 
   

 0
.1

   
3 

   
 6

 
0.

6 
   

 8
 

   
   

  0
.9

 
   

 1
 

   
  0

.1
 

   
 5

 
   

 0
.5

 
   

 9
 

   
 1

.0
 

   
 1

 
   

 0
.1

 
   

 O
rg

an
iz

ed
 

   
   

   
 U

se
fu

l 
   

   
   

G
oo

d 
   

 S
up

po
rt

iv
e 

   
  I

m
po

rt
an

t 
   

   
  G

oo
d

   
4 

  6
5 

  7
.0

 
  9

0 
   

   
  9

.7
 

  3
2 

   
  3

.4
 

  3
8 

   
 4

.1
 

  6
9 

   
 7

.4
 

  3
0 

   
 3

.2

   
5 

10
8 

 11
.7

 
12

1 
   

   
13

.1
 

  3
9 

   
  4

.2
 

  5
9 

   
 6

.4
 

  7
7 

   
 8

.3
 

  4
4 

   
 4

.8

   
6 

27
5 

29
.7

 
24

4 
   

   
26

.4
 

12
6 

   
13

.6
 

14
5 

  1
5.

7 
24

1 
  2

6.
0 

25
9 

  2
8.

0

 
Ve

ry
 O

rg
an

iz
ed

 
   

   
 V

er
y 

U
se

fu
l 

   
   

Ex
ce

lle
nt

 
Ve

ry
 S

up
po

rt
iv

e 
Ve

ry
 Im

po
rt

an
t 

   
  E

xc
el

le
nt

   
7 

47
1 

50
.9

 
46

2 
   

   
49

.9
 

72
7 

   
78

.6
 

67
7 

  7
3.

2 
51

9 
  5

6.
1 

59
0 

  6
3.

8

 
92

5 
99

.9
 

92
5 

   
 1

00
.0

 
92

5 
   

99
.9

 
92

5 
10

0.
0 

92
5 

  9
9.

9 
92

5 
10

0.
0

Ta
bl

e 
23

: T
ea

ch
er

 E
va

lu
at

io
n 

(N
=9

25
)



The NaProTECHNOLOGY Revolution: Unleashing the Power in a Woman’s Cycle42

in the Introductory Session was appropriate and 96.4 percent found that 
the quality of material was appropriate. Very few felt that the amount of 
material was either too much or too little or that the quality of material 
was too advanced or too simple. The teacher’s presentation was judged to 
be interesting by 80.7 percent of the clients and exciting by 12.5 percent. 
Explanations during the Introductory Session were found to be usually or 
always clear by 99.8 percent. The opportunity for questions was judged 
to be good or excellent by 98.3 percent.
 When asked to check words that describe the Introductory Session, 
clients rated it (in descending order) worthwhile, enlightening, open to 
comment, comprehensive, and enthusiastic. Less than 10 percent found it 
to be (in descending order) dull, closed to comment, frustrating, discourag-
ing, or threatening. The session overall was rated excellent by 56.6 percent 
and good by 42.1 percent of the clients. There was very little difference 
between male and female responders.
 The teacher is evaluated for six different items (including an overall 
evaluation) on rating score of 1 through 7 with 7 being the best score. 
The overall evaluation of the teachers  was either a score of 6 or 7 for 91.8 
percent of the clients. The teacher’s general presentation was judged a 5, 
6, or 7 by 92.3 percent. The teacher’s use of teaching aids was judged a 5, 
6, or 7 by 89.4 percent.  Opportunity for questions was score a 6 or 7 by 
92.2 percent. The teacher’s personal approach with regard to support  of 

   n     %         n    %

Disorganized     4     0.4 Supportive 779     84.2

Sensitive 640   69.2 Thorough 752   81.3

Discouraging     4     0.4 Hostile     1     0.1

Threatening     3     0.3 Organized 724   78.3

Interested 840   90.8 Dominating     9     1.0

Frustrating   11     1.2 Enthusiastic 700   75.7

Open to comment 729   78.8 Closed to comment      3     0.3

Unclear   14     1.5

*  Of 925 clients, this data refl ects the number and percent of those who  
 checked each word. Many clients checked more than one word.

Table 24: Teacher Evaluation: 
“Check any words that apply to your teacher” 

(N=925)



New Insights from Current Research 43
the client was judged a 6 or 7 by 88.9 percent. Finally, the importance 
of the teacher in the development of the client’s confi dence was judged 
a 5, 6 or 7 by 90.4 percent.
 When asked to check words that would apply to the teacher, the 
clients recorded the following words most frequently (in descending 
order): interested, supportive, thorough, open to comment, organized, 
enthusiastic and sensitive. Less than 2 percent of the clients judged their 
teachers to be (in descending order): unclear, frustrating, dominating, 
disorganized, discouraging, threatening, closed to comment, hostile.
 With regard to the follow-ups, 92.3 percent of the clients judged 
their teacher’s presentation as either interesting or exciting. Explanations 
were judged to be usually or always clear by 99.8 percent. Opportunity 
for questions was judged to be good or excellent by 99.5 percent. The 
amount of material  presented at the time of the follow-up was judged 
to be appropriate by 94.5 percent and the quality of the material was 
judged to be appropriate by 97.9 percent. Very few clients judged the 
amount of material to be either too much or too little or the quality of 
the material to be too advanced or too simple.
 The use of the introductory booklet was found to be either useful 
or very useful by 96.6 percent of the clients. The Picture Dictionary was 
judged to be useful or very useful by 94.5 percent. The Sample Teaching 
Charts were found useful or very useful by 93.3 percent.
 When asked to check the words that described the teaching/
follow-up sessions, the following words were given the most frequently 
(in descending order): worthwhile, essential to learning,  encouraging, 
supportive, open to comment, enlightening, comprehensive and enthusiastic. 
Less than 7.0 percent of the clients viewed the teaching/follow-up ses-
sions as (in descending order): frustrating, anxiety-provoking, discouraging, 
condescending, dull, closed to comment, threatening or hostile.
 Finally, when asked to provided an overall rating of the teaching/
follow-up session, 71.6 percent of the clients judged them to be excellent 
while 27.7 percent indicated good. Only 0.7 percent said they were fair, 
and none of them indicated they were poor.

Spousal Communication with the CrMS

 A pilot survey of 48 couples were interviewed regarding the com-
munication patterns that they observed or developed with the use of 
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the CrMS.43 This survey, which is preliminary in its fi ndings, provides 
some initial insight into what can be expected of couples that use the 
CrMS.
 When the couples were asked whether they had discussed their 
decision to either achieve or avoid pregnancy while following the CrMS, 
100 percent indicated they had. When asked whether the couple verbally 
discussed when they would and would not have genital intercourse, 89.6 
percent indicated they had. When asked whether the CrMS encouraged 
or discouraged verbal communication in the decision to have genital 
intercourse, 92.8 percent indicated that it encouraged communication. 
When asked whether verbal communication in deciding to have inter-
course had increased, remained the same or decreased since changing 
from their previous method of contraception to the CrMS, 72.9 percent 
indicated it had increased, 18.8 percent indicated it had remained the 
same, and no one indicated it had decreased (Table 25).

  
Couples discussed pregnancy intentions 100.0%

System encouraged verbal communication    92.8%
 re: intercourse

Couples verbally discussed having intercourse   89.6%

Verbal communication re: intercourse increased    72.9%
 after using the system (from their previous method)

Table 25: Communication in Creighton Model Users:
Pilot Survey Results (N=48 couples)

    
Husbands liked system   95.0%

Husbands showed interest in charting or observations   81.0%

Husbands indicated support in use of the system   95.0%

Avoiding genital contact was reasonably easy or    70.8%
 very easy

Table 26: Communication in Creighton Model Users:
Pilot Survey Results (N=48 couples)
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 These patterns of communication were thought to be revealing. Most 
teachers of the CrMS have felt that such patterns existed and these data 
support that contention.
 Over 81 percent of women indicated that their husbands showed 
interest in their charting or observations and over 95 percent of the 
husbands indicated that they like of the CrMS (as opposed to disliking) 
(Table 26). When the wives were asked if their husbands had given them 
support in the use of the CrMS, 75 percent said that their husbands were 
very supportive and another 20.8 percent indicated they were somewhat 
supportive. Data such as this, if collected on a much larger scale, could 
dispel the old myth that natural methods of fertility regulation are 
disliked by men.
 Finally, the couples were asked whether they found that avoiding 
genital contact was very easy, reasonably easy, reasonably diffi cult or very 
diffi cult. For 70.8 percent of couples, avoiding genital contact was 
thought to be either reasonably easy or very easy. However 21.2 percent 
indicated that it was either reasonably diffi cult or very diffi culty. That 
group was also asked if they found that it does or does not interfere 
with the development of their overall relationship. The overwhelming 
majority, 85.7 percent, indicated it did not interfere with the develop-
ment of their overall relationship.
 These data suggest that avoiding genital contact is, in general, not 
particularly diffi cult when using the CrMS. At the same time, it does 
not rule out the possibility that some couples will have some degree of 
diffi culty with this. However, for those couples, one can gain confi dence 
in the fact that avoiding genital contact is not deleterious to their overall 
relationship.
 Fehring44-46, in a comparison of users in the CrMS with couples using 
oral contraceptives, administered psychometric assessments to both sets 
of users. In this assessment, statistically signifi cantly improved scores 
were found in the CrMS for spiritual well-being, religious well-being, 
existential well-being, self-esteem, intellectual intimacy, sexual intimacy, 
and recreational intimacy. For emotional intimacy and social intimacy, 
there was no statistically signifi cant difference between the two groups 
(see Table 27).
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Effectiveness of the System

 The effectiveness of the CREIGHTON MODEL System, because it is 
not a contraceptive, must take into account its ability to be used both 
as a system to achieve pregnancy as well as avoid pregnancy.47 The normal 
use of a system such as this, during the reproductive years in couples 
desiring a family, is to use it for a while to avoid pregnancy and then 
use it to achieve pregnancy (or vice versa). This cycle is then repeated on 
a freely chosen basis according to a married couple’s ability to have and 
raise children. This is the only family planning method (including other 
natural methods) that can be used consciously and conscientiously in 
both ways (with the exception of the Billings Ovulation Method).
 In considering these concepts of use, the method and use effectiveness 
as a means of avoiding pregnancy and the method and use effectiveness as a 
means of achieving pregnancy can both be measured. The method and use 
effectiveness as a means of avoiding pregnancy can then be compared 
to comparable data for artifi cial methods of contraception. The method 
and use effectiveness to achieve a pregnancy gives on the one hand, 
cycle-by-cycle success rates in the use of fertility focused intercourse for 
the achievement of pregnancy (method effectiveness to achieve pregnancy) 
and, on the other hand, data on the use-dynamics of the system in a 
population of couples (use-effectiveness to achieve pregnancy). The total 

Psychometric      Creighton Model           Oral   
 Assessment FertilityCareTM System  Contraceptives 
  X   SD  X   SD t-test p-values

Spiritual well-being 108.70 10.27 96.43 14.98   6.36    .001

Religious well-being   55.33   6.36 46.74 10.40   6.98    .001

Existential well-being   53.37   5.31 49.67   7.70   3.73    .01

Self-esteem   84.16 11.99 78.13 17.26   2.70    .01

Intellectual intimacy   77.72 14.22 71.67 16.92   2.57    .01

Sexual intimacy   78.23 13.42 72.82 16.00   2.43    .01

Recreational intimacy   72.80 13.51 68.29 14.99   2.09    .05

Emotional intimacy   72.32 17.51 70.35 19.79   0.70    NS

Social intimacy   73.44 15.11 73.51 16.84   0.03    NS

Table 27: A Comparison of Psychological/Spiritual Variables 
Between the Creighton Model FertilityCareTM System (N=88) 

and Couples Using Oral Contraceptives (Fehring)46
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pregnancy rate is a combination of its use-effectiveness to avoid preg-
nancy and its use-effectiveness to achieve pregnancy and is expressed 
as a rate. The sum of these two rates (subtracted from 100) gives an 
estimate of its demographic effectiveness (or, as some have called it, 
the extended use-effectiveness). The development of data such as this 
gives insight into the use of the system, as compared to contraceptive 
methods.Additionally, measurements of effectiveness will refl ect the 
ability of the system to be taught properly.
 The CrMS has been extensively studied and a meta-analysis of the 
system has incorporated the data from fi ve studies into a composite 
including 1,876 couples over 17,130 couple months of use.49-53 These 
studies, all utilizing life-table analysis and an objective assessment of preg-
nancies, reported the range of the method effectiveness to avoid pregnancy at 
the 12th ordinal month to be 98.7 to 99.8 (with the 5-study composite 
99.5). The use effectiveness to avoid pregnancy for the same time period 
ranged from 94.6 to 97.9 and was shown to continually improve over 
the 14 years of the studies (the 5-study composite was 96.8) (Table 28).
 The use effectiveness of the CrMS to achieve a pregnancy showed 
expectedly wide fl uctuations. At the 12th ordinal month, the achieving-
related pregnancy rate ranged from 14.2 to 28.0 (the 5-study composite 
was 21.0). The use-effectiveness to achieve pregnancy is a demographic 
statistic which applies to a population of users and not individuals. It is 
the mathematical opposite of the demographic effectiveness to avoid 
pregnancy (Table 29).
 Discontinuation rates were the highest (9.4) in the fi rst six months of 
use. The discontinuation rate after the fi rst six months of use was only 
2.9. The study did not involve any learning phases as other studies have 
promoted. At the 12th ordinal month the discontinuation rate was 11.3 
and at the 18th ordinal month 12.1 (Table 30). It is notable that the 
discontinuation rate for the stated reason of “diffi culty avoiding genital 
contact” was less than one percent .
 The estimated demographic effectiveness (extended use-effectiveness) 
for the oral contraceptive and intrauterine device is shown in Table 31 
at the 6th, 12th, and 18th ordinal month. Only a few studies of the 
extended use effectiveness (demographic effectiveness) of these or any other 
artifi cial method have been done. It is not well known that these percent-
ages are signifi cantly lower than the effectiveness normally quoted. That 
is, or course, as it should be since these include pregnancies after the 
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individuals discontinue the method as a means of avoiding pregnancy. 
It is the demographic effectiveness of these methods, however, that is 
the correct effectiveness rate to be compared to the total pregnancy rates 
of methodologies which are natural fertility regulators.
 The extended use effectiveness of an artifi cial method includes a 
signifi cantly increased number of pregnancies because the artifi cial method 
may not be tolerated for a variety of different reasons over the time 
period of the study. While some pregnancies in the categories would be 
of a similar nature in the use of a natural method of fertility regulation, 
most pregnancies occurring from a natural method will be in those who 
knowingly use it to achieve pregnancy.
 Total pregnancy rates, in users of natural methods, are often quoted 
with regard to the long-term “failure rate” of these methods. However, to do 
so takes a group of people who have been successful users of the method 
(to achieve pregnancy) and classifi es them inappropriately as failures of 
the method. More appropriately, these pregnancies belong in the above 
category of extended use-effectiveness, a concept developed by Tietze and 
Lewit and referred to originally as demographic effectiveness. 48,54-56 The 
term demographic effectiveness is probably more pertinent to the concept 
of total pregnancy rates because these data refl ect the use of a method 
in a population of people over a period of time.
 What may appear to be different between the natural and artifi cial 

            Method and Range of Estimated 
           Demographic Effectiveness
Ordinal Month BCP1     BCP2,3     IUD2,3

   6  –– 89.9 – 97.0 94.4 – 97.5

 12  62.0 75.7 – 91.6 89.9 – 95.2

 18  –– 65.9 – 85.4 82.8 – 95.8

Table 31: Estimate Demographic Eff ectiveness (Extend-
ed Use-Eff ectiveness) for BCP and IUD, 

6th, 12th and 18th Ordinal Month

1. Polaneczky M, Slap G, Forke C, et al.: The Use of Levonorges-
terol Implants (Norplant) for Contraception in Adolescent Mothers. 
NEJM. 331: 1201, 1994.

2. Tietze C and Liewit S.: The IUD and the Pill: Extended Use-
Effectiveness. Family Planning Perspectives 3: 53-55, 1971

3. Tietze C and Lewit S.: Use Effectiveness of Oral and Intrauterine 
Contraception. Fertil Steril. 22: 508-513, 1971.
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methods is in the answer to the question: “are the extended use pregnancies 
the result of successful use or failure of the methods?” It can be properly 
assumed that for the artifi cial methods these would be considered 
failures. Table 32 lists the rates of wanted and unwanted pregnancy in 
those couples who became pregnant in the fi ve CrMS studies. Out of 
428 total pregnancies, only 4.5 couples identifi ed their pregnancies as 
unwanted at the time of the pregnancy evaluation which was usually 
conducted, in person, within the fi rst three months of the pregnancy. 
Thus, the wanted pregnancy rate was 98.5 percent. This has important 
behavioral implications which will require further study.
 In other studies it has been shown that as the age of the woman 
increases, the pregnancy rate decreases in users of natural methods.57 
With the Ovulation Method, Billings7 studied 98 women who were 
judged to be approaching menopause. The women ranged in age from 
38 to 54 years and each was followed for an average of 4 years. One 
pregnancy occurred in this group in a woman who used the days of 
fertility for intercourse. The method-related pregnancy rate was zero. In 
a similar study of 137 women, 40 years of age or older, Klaus58 revealed 
a total pregnancy rate of 0.98 (with the Billings Ovulation Method).
 The method effectiveness to achieve a pregnancy is a pregnancy rate 
based on fertility-focused intercourse compiled in a cumulative fashion 
from one cycle to the next. In one such study,59 in which 50 consecu-

     Wanted   Unwanted
Center   n   %   n  %

Creighton   91   98.9    1 1.1
St. John’s Mercy2   66.5   99.2    0.5* 0.7
St. Francis3 109   97.3    3 2.7
St. Joseph   88   97.8    2 2.2
Marquette   67 100.0    0 0.0

Totals 421.5   98.5    6.5 1.5

Table 32: Rate of Wanted and Unwanted Pregnancy – 
Creighton Model Users who Became Pregnant1 (N=428)

1. Pope Paul VI Institute research, 2004.
2. There were three in which no reply was recorded.
3. There were eight in which no reply was recorded.
* 0.5 is shown because for one spouse the pregnancy was unwanted while 

for the other spouse the pregnancy was wanted.
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tive patients were followed as they began using the method to achieve 
pregnancy, 76.0 percent became pregnant in the fi rst cycle of use. By 
three cycles of use, 90.0 percent were pregnant and by the sixth cycle, 
98.0 percent (Figure 39).
 These data suggest that the effi ciency of the human reproductive system 
is actually greater than previously thought. In addition, by understanding 
normal fertility, it gives us a better opportunity to understand conditions 
of abnormal fertility.

Figure 39: Cumulative pregnancy rate, fertility focused intercourse, patients 
of apparent normal fertility (N=50) (From: Hilgers TW, Daly KD, Prebil AM: 
Cumulative Pregnancy Rates in Patients with Apparently Normal Fertility and 
Fertility Focused Intercourse. J Repro Med, 10: 864-866, 1992).
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NaProEDUCATION Technology

 CREIGHTON MODEL NaProEDUCATION Technology has been 
extensively evaluated over the last 25 years. It is an approach to natural 
procreative education which allows for the transfer of information to 
be conducted in a way which is standardized and the actual use of the 
system can be measure in an objective fashion. It is the only medical 
model of natural fertility regulation currently in existence and it is a 
model that specifi cally provides instructions both for the achievement of 
pregnancy (in couples of normal fertility) and the avoidance of pregnancy 
and allows, by its very design, the ability to measure its effectiveness in 
a prospective fashion using life-table analysis.
 In addition, because of its standardized and objective format, it has 
been instrumental in the development of a new reproductive science of 
NaProTECHNOLOGY.

End Note

 The CREIGHTON MODEL FertilityCareTM System, an authentic 
offspring of the Billings Ovulation Method, is, like its parent system, 
unique among natural methods. Because it attends to the details of the 
cervical mucus sign, it allows fertility to be prospectively identifi ed and 
the naturally occurring phases of fertility and infertility to be identifi ed 
on a day-by-day basis. It is simple to use and easy to keep records. Its 
versatility is unmatched.
 An extensive amount of research has been conducted over the last 27 
years. The cervical mucus plays an essential role in human fertility and 
the ability of the cervix to act as a biological valve has now been well 
established. In the CrMS, a woman is simply being taught when that 
valve is open. (which allows for sperm penetration and survival) and 
when it is closed (when the cervix acts as a barrier to sperm penetration 
and survival). Studies on the role of the cervical mucus have been done 
from the points of view of nuclear magnetic resonance, ferning and chan-
neling studies and scanning electron microscopy. They have been done by 
multiple investigators and the same principles continue to be verifi ed.
 The system has been extensively evaluated hormonally. The mucus 
cycle has been shown to be associated with the preovulatory rise in 
estradiol-17. The Peak Day is associated with the timing of ovulation 
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and these studies show reproducible results between different investigators 
in various places in the world. New technologies such as ultrasound 
observation and timing of ovulation are adding to this already existent 
body of knowledge continually lending support to the basic principles 
of the system. Even vaginal cytology has been used to confi rm these 
fi ndings.
 There is now no question that the method effectiveness of the CREIGH-
TON MODEL to avoid pregnancy is comparable to any drug or device on 
the market. Its method and use effectiveness to avoid pregnancy are 
comparable with artifi cial methods and its demographic effectiveness, 
because it is safe and has a high continuity of use, actually holds greater 
promise than current artifi cial forms of contraception when applied to a 
population of users.
 NaProTECHNOLOGY has expanded the uses of the system into 
the treatment of a variety of different gynecology conditions and these 
uses will continue to expand with further research (Table 33).
 There continues to be a need for research in the psychosexual aspects 
of the use of natural methods. It is in this component of its use that 
we anticipate its most critical successes. While periodic abstinence has 
always been considered to be a negative relative to natural methods, in 
fact, if properly and maturely approached, it is believe that it can become 
one of the strongest building blocks for a strong marriage relationship. 
Strong, bonded and loving marriage relationships also have a very posi-
tive impact on the children in the family. Thus, the CrMS’s versatility 
and its potential to further allow the discovery of these psychosexual 
components—and our ability to understand and communicate these 
to new users—will allow this work to be expanded indefi nitely into the 
future.

 Family planning  The effects of stress  Other reproductive disorders

 Chronic discharges  Infertility  Prematurity prevention

 Targeted hormone evaluation  Miscarriages  Abnormal bleeding

 Targeted hormone replacement  Premenstrual syndrome  Dating pregnancy

 Identify ovarian cysts  Chronic infections  Psychosexual understanding

Table 33: Applications of NaProTechnology
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