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 New Technology in
 Natural Family
Planning

In recent years, several new devices
bave been developed to help women
achieve or avoid pregnancy. These
devices include compuierized basal
body temperature thermometers,
electronic fertility monitors, and
chemical and hormonal ovulation
detection kits. This article describes
these new fertility devices and
discusses thetr effectiveness and
impact on helping women understand
and control their fertility.
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our basic types of natural family planning
(NFP) are taught and used in the world today:
the calendar, basal body temperature (BBT), ovula-
tion, and symptothermal methods. The calendar
method, often referred to as the rhythm method, is the
oldest of the four methods and is based on the pro-
jected time of a woman's ovulation and the average
length of her menstrual cycle. Because a woman's
menstrual cycle varies before the time of ovulation,
the calendar method is only about 80% effective in
avoiding pregnancy.! Many health-care practitioners
consider this method outdated when compared with
today’s standards.

The use of daily BBT was first applied as a method
of NFP in the mid-1930s. The principle behind BBT is
that, after ovulation, a woman’s body temperature
rises from the effects of progesterone. The BBT
method can be effective in avoiding pregnancy, espe-
cially if intercourse is restricted to the postovulatory
period. The disadvantages of BBT are that 2 woman's
temperature can be elevated for reasons other than
ovulation (e.g., fever and stress), a woman does not
always ovulate (especially during breastfeeding, post-
partum, and premenopause), and the amount of time
allowed for intercourse in a given menstrual cycle, ifa
woman is avoiding pregnancy, is limited.

The ovulation method (often referred to as the
Billings method) of NFP was developed by the Austra-
lian doctors John and Evelyn Billings in the 1950s and
1960s. First introduced into the United States and Can-
ada in the early 1970s, this method is taught in more
than 100 countries around the world. The physiologic
principle behind the method is that the preovulatory
rise of estrogen causes cervical mucus to become
stretchy, clear, and lubricative at the time of ovulation.
A woman can predict and detect the approximate time
of ovulation with this method by observing the daily
changes in her cervical mucus on the outside of her
vagina. The World Health Organization conducted a
multicountry study of the ovulation method and found
that almost all of the women who entered the study
were able to identify their fertile periods by self-ob-
servation of cervical mucus. Method-related pregnan-
cies were only 2.8%.2 The method, however, requires
a refined teaching system and mutual understanding,
motivation, and support between the woman and her
partner. The method can be confusing and difficult to
learn if a woman has continuous mucus due to cervical
or vaginal infection.

As its name indicates, the symptothermal method
of NFP combines a number of signs of ovulation, in-
cluding the rise in BBT, changes in cervical mucus,
and variations of the cervix. Like the ovulation
method, the symptothermal method can be effective
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in avoiding pregnancy if mutual understanding, sup-
port, and motivation exist between the woman and her
partner.

From the time that Ogino and Knaus designed the
first practical NFP method in the late 1920s, devices have
been developed to help women and couples monitor
their fertility. These devices include calendars, colored
beads, specialized BBT thermometers, a device to mea-
sure glucose concentrations in cervical mucus, and the
rheometer, a device used to measure the viscosity of
cervical mucus >’ A number of recently developed de-
vices also aid in fertility control. These devices can be
classified as computerized methods, electronic ovula-
tion detection monitors, and chemical and hormonal
ovulation kits and monitors.

Camputen’zed Methods

Currently, two commercially available computerized
devices aid fertility control: the Bioself 110 fertility
indicator (Bioself Canada Inc., Quebec) and the Rab-
bit fertility computer (Sanimor Inc., California). Both
of these devices are computerized versions of the cal-
endar and symptothermal methods of NFP (i.e., the
rhythm merhod and BBT). The Bioself 110 is essen-
tially a small (150 X 60 X 22 mm; weight, 80 g) micro-
computer that records and analyzes temperature and
the length of the menstrual cycle (Fig. 1). Alla woman
has to do to use the Bioself is push in a small metal
button on the first day of her cycle and then take her
temperature daily upon waking. The monitor displays
a red or green light, not her BBT. The green light
indicates days of infertility, a flashing red light indi-
cates days of high feriility, and a constant red light
indicates days of low fertility. If 2 woman wants a rec-
ord of her daily temperature readings, the Bioself can
be connected to a computer printer that is specially
designed for use with the Bioself.

The program and design of the Bioself were based
on the research of Dr. Rudolf Vollman, a former con-
sultant to the World Health Organization and chief of
obstetrics at the National Institutes of Health, Be-
thesda, Maryland. Vollman conducted research on the
variability of the menstrual cycle and BBT.®

Research data provided by the manufacturer indi-
cate that the Bioself is 98% accurate in determining a
woman's high fertility period when compared to BBT
and the calendar method of NFP. The device also
achieved a 98% accuracy rate in determining infertile
days when compared to BBT.? However, in 10% of the
cycles, no green light readings were displayed (i.e.,
the device indicated that the women experienced no

- days of infertility). In comparison with the Billings
ovulation method, the Bioself achieved a 94% accu-
racy rate in determining the first day of infertility in
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BIOSELF " 110

) IMPORTANT
This device is used to aid canceptich
and is not 'o be used for contraception.
After six {6) or more cycles, if you 1€
not successful in achieving conception,
consult your physician

Figure 1.
Bioself 110 fertility indicator.

the presumed postovulatory period of a cycle.” Recent
studies have validated the accuracy of determining the
fertile and infertile times of women's menstrual cycles
by correlating the Bioself 110 with serial ultrasound
monitoring of follicular diameter and with luteinizing
hormone (LH) surge detection kits.'™!!

One limitation of the Bioself is that the device is
onlv as accurate as the NFP methods on which it 18
based. Therefore, use of the Bioself is limited to ovu-
lating women, and data produced by the device would
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be inaccurate for women who are breastfeeding, post-
partum, coming off oral contraceptives, or premeno-
pausal, and for women who have a history of anovula-
tion. According to the United States Federal Drug Ad-
ministration (FDA), the Bioself can be marketed only
as a device to aid in conception, not as an aid in avoid-
ing pregnancy.

In recent years, several new devices
have been developed to help women
achieve or avoid pregnancy.

The Rabbit fertility computer, like the Bioself 110,
is based on the calendar and BBT methods of NFP,
The Rabbit is a microcomputer that is shaped like a
hand-held calculator and has a temperature probe at-
tached (Fig. 2). The screen of the computer provides a
display of the BBT graph, and the device has recall of
the three previous monitored cycles.

All a woman has to do to use the Rabbit is record
her temperature daily upon waking. Unlike the Bio-
self, the Rabbit records and displays the actual temper-
ature readings. The Rabbit requires the user to follow
sophisticated instructions to properly program the de-
vice. The Rabbirt gives a graphic display that indicates
the optimal days of fertility. The user manual provided
by the manufacturer claims that 95% of normally fer-
tile couples who use the device will -get pregnant
within a six-month period. Although no information is
available concerning the effectiveness of the device in
avoiding pregnancy, one could assume that the device
is as accurate as the methods on which it is based. Like
the Bioself, the FDA has approved the Rabbit to be
sold only as an aid to conception, not as an aid in
avoiding pregnancy.

Efecrrom’c Devices

In 1936, Burr and Musselman discovered that the elec.
trical charges emanating from a woman's body peak at
the time of ovulation.” This discoverv was, at first,
hailed as the answer to having a safe and accurate way
of determining the fertile and infertile days of a
woman’s cycle. The electronic devices at that time,
however, were unsophisticated, and results were not
replicated with an adequate degree of accuracy to de-
termine the time of ovulation. Advances in electronics
since 1936 have stimulated new interest in using elec-
trical phenomena to detect ovulation.

[n 1988, Dr. Robert Friedenberg developed a de-
vice called the Ovulert.”® The Ovulert operates on the
theory that a woman gives off a minute electrical
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Figure 2.
Rahbit personal fortility computer.

charge from her ovaries at the time of ovulation and
this electrical charge can be detected on the outside of
the woman's body. No data are available on the effec-
tiveness or accuracy of the Ovulert, but Friedenberg
has conducted studies on earlier ovulation meters. In
one swdy that involved 49 subjects, Friedenberg
found a 97% correlation of the electrostatic charge of
the body to BBT and LH levels." Independent clinical
studies must be completed before the Ovulert can be
marketed.

Dr. Heinz Krohn, of West Germany, invented an-
other electronic ovulation detection device called De-
termine: the OvuTest, which is available in Europe
and Canada. Krohn claims that the device is able to
detect electrochemical charges associated with ovula-
tion and the protein uteroglobulin or blastokinin in
the cervical mucus. Independent testing of the device
by Daniel etal. found 95.5% false positives in 60 cycles
of 20 women subjects (i.e., the device was found to be
inaccurate based on the data from this study).™

A more promising device is the CUE Fertility
Monitor (Zetek Inc., Aurora, Colorado). The CUE
consists of a hand-held digiral monitor and vaginal and
oral probes (Fig. 3). The probes detect and record the
electrical resistance of saliva and vaginal secretions.
The elecrtrical resistance (and ionic concentrations) in
both the saliva and vaginal (cervical) secretions
change in response to the cyclical changes in estro-
gen. The CUE monitor can be used to both predict and
confirm ovulation. Therefore, the monitor has the po-
tential for avoiding and for achieving pregnancy. The
peak electrical resistance in the saliva occurs about
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Figure 3.
CUE fertility monilor.

five to seven days before ovulation, and the vaginal
nadir of electrical resistance occurs about a day before
ovulation. Use of the monitor requires daily assess-
ment of the vaginal and oral secretions.

Most of the studies on the CUE monitor empha-
size its role in aiding infertility treatment and artificial
insemination. Albrecht et al. found that 91% of the
time the peak in LH occurred four to five days after the
peak in salivary electrical resistance.'” Roumen and
Dieben, however, found no strong correlation be-
tween the CUE salivary peak and the day of the LH
surge in 27 cycles measured among 18 female volun-
teers.'® These two researchers concluded that the sali-
vary electrical resistance peak has no use in predicting
the day of ovulation. Moreno et al. conducted the first
published study that investigated the possibilities of
using the CUE in NFP.'” These researchers analyzed
29 cycles from 11 women and found that the peak
salivary resistance occurred 5 to 11 days before the
estimated day of ovulation (i.e., estimated by the urine
LH surge) in all cycles. The researchers also found
that the vaginal nadir occurred within two days before
the estimated day of ovulation in 93% of the cycles.
The vaginal nadir occurred after the estimated day of
ovulation in only one cycle. Further clinical studies
must be conducted before this device can be used for
avoiding pregnancy.

Cbemical and Hormonal Test Kils

In the past five years, manufacturers have developed
and marketed a number of home or self-test ovulation
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detection kits.'" These test kits employ monoclonal
antibody technology to detect the LH surge that occurs
in the urine about 12-24 hours before ovulation. The
manufacturers of these test kits claim greater than 90%
accuracy in detecting the LI surge.'®' This accuracy
rate occurs only if 2 woman uses the test Kits twice
a day.

Fehring recently conducted a study using the
OvuQuick (Monoclonal Antibody, Inc., California)
test kits (Fig. 4) and found that 20 women with normal
cycles detected an LH surge only in 75% of 38 cycles.*
In the same study, the peak day of cervical mucus (as
detected by self-observation) occurred 100% of the
time within three days before the LH surge. The re-
sults indicate that women can be more accurate in pre-
dicting ovulation by the daily observation of cervical
mucus performed according to the ovulation method
of NFP than by the use of a urine LH test kit. The
ovulation self-test kits cost between $30 and $77 per
kit, and the test takes from 15 minutes to one hour to
conduct. The kits are useful only in helping women to
achieve pregnancy, not to avoid it.

Dr. James Brown, a biochemist and colleague of
John and Evelyn Billings, invented a device called the
Ovarian Monitor. This device helps a woman self-
monitor the beginning, peak, and end of her fertile
period using enzyme immunoassay of estrogen and
pregnanediol glucuronides.*** The device is in-
tended as a research instrument and an aid in teaching
the ovulation method of NFP. The monitor is particu-
larly useful for women who have difficulty identifying
their fertile periods through self-observation of their
cervical mucus. Although the device is somewhat
complex and involves urine collections, Brown points
out that using the monitor is about as complex and
time consuming as making a cup of tea. At this time,
the Ovarian Monitor is being field-tested in several
countries and is not commercially available in the
United States.

Figure 4.
OuuQuick self-test bit: The four-minute
orulation prediclor.
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POSSIBILITY OF
BECOMING PREGNANT TODAY

Figure 5.
PG/53 fertility tester.

Other chemical kits and devices are being investi-
gated and developed to predict and detect ovulation.
For example, Tsibris et al., of the University of Illinois,
are working on the development of 1 home test kit that
will predict and detect ovulation based on levels of

. peroxidase in cervical mucus.® This test kit had not

yet been manufactured at the time this article was pre-
pared. Studies of the kits are being conducted to de-
termine whether they meet FDA approval standards.
Monoclonal Antibody, Inc., has a commercially avail-
able home urine test of progesterone. Potentially, this
home test could be used in NFP as a marker for the
postovulatory phase of infertility. Another fertility de-
vice, called the PG/53, was developed in Barcelona,
Spain (Aplicaciones Opticas; Fig. 5). The PG/53 is,
essentially, a small, flar, plastic microscope. A woman
tests her fertility and infertility by placing a sample of
saliva or cervical mucus on the lens of the device. After
the mucus or saliva dries, the woman looks through
the lens to determine whether or not ferning (crystal-
lization) is present. If ferning is present, the woman is
fertile. Marketing literature for the PG/53 states that
the device has been clinically tested and that the re-
sults correlate with other methods of ovulation pre-
diction (e.g., hormonal determinations, ultrasound,
laparoscopy, and BBT). The PG/53 does not intro-
duce any new concepts regarding the prediction or
detection of ovulation. The correlation of ferning with
the approximate time of ovulation has been known for
a long time. The PG/53, which simply represents
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clever packaging and marketing, is not yet available in
the United States. A final example of a new device that
is being researched and developed is the Rovumeter.
The Rovumeter is a simple syringe-type instrument
that aspirates and measures cervicovaginal fluid (CVF)
volume. A recent study has shown that the CVF vol-
ume correlates closely with the time of fertility in a
woman’s menstrual cycle.™

IVursfng Implicaiions

Nurses and other health-care professionals who advise
and teach women about their fertility should be aware
of the advantages and disadvantages of fertility moni-
toring devices. One disadvantage of fertility monitor-
ing devices is that often they do not provide a lot of
pertinent information about a woman's menstrual cy-
cle. This aspect is important because a woman who
relies only on an external monitoring device might
not gain a proper understanding of her fertility and
might miss important information to help explain in-
fertility or other health problems. For example, a
woman who uses the ovulation method of NFP will
know the length and variability of her menstrual cy-
cles, be able to predict and detect her approximate
time of ovulation, have a good idea of the amount and
variability of her mucus cycle and menses, and be able
to detect possible infertility problems, such as limited
cervical mucus, short luteal phases, and delayed ovu-
lation, The woman also will be able to detect potential
health problems, such as vaginal or cervical infections
and unusual bleeding patterns. In comparison, a
woman who uses one of the commercially available
ovulation detection kits (e.g., urine LH surge detec-
tors) will know her approximate time of ovulation
only in about 75% of her cycles. The woman also will
have to purchase an expensive kit to measure every
cycle. In contrast, once a woman is taught how to
monitor her fertility through the ovulation method,
that woman will have that information throughout her
reproductive life at little cost.

Another disadvantage of fertility monitoring de-
vices is that women often prefer to rely on personal
observations of changes in their bodies rather than on
chemical tests and electronic monitors. This prefer-
ence is often held by women who believe that they
will always have their personal observations of body
signs available, whereas chemical test kits and moni-

Fertility monitoring devices can
provide helpful indicators of fertility
to women who are learning natural
Sfamily planning.
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