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Abstract

This study explores differences in the use of CycleProGo™ (CPG), a fertility-tracking app developed by Couple to
Couple League (CCL), between those exposed to it as a part of natural family planning (NFP) instruction versus
those who find it on their own. An anonymous data set of 17,543 CPG accounts opened between April 2013 and
June 2016 was used for analysis. Nonmember users opened the most accounts (58 percent, n = 10,134),
CCL members represented 38 percent (n = 6,758) of new accounts, and 207 CCL teachers (4 percent) were
using CPG for personal charting. Significantly more nonmember accounts had zero days of use after the initial
opening compared to CCL member accounts (61 percent vs. 23 percent, respectively, x> = 2,405.9, p < .001).
Conversely, significantly more CCL member accounts were used for ninety days or longer than nonmember
accounts (47 percent vs. |3 percent, respectively, x> = 2,404.2, p < .001). CCL students—those who began using
the app as part of a formal NFP teaching curriculum—were more likely to use the app for > six cycles compared
to nonmembers. In accounts with at least one complete cycle, CCL students were the most diligent at daily
recording (95 percent of cycle days with observation recorded) followed by CCL members (88 percent) and
nonmembers (76 percent). CCL teachers had the lowest frequency of cycle days with a recorded observation
(73 percent). Within each cohort, accounts with > six recorded cycles had a lower proportion of cycle days with
an observation recorded, likely reflecting increasing knowledge of their personal fertility patterns. Long-term
users who had no known formal training in NFP still had the lowest proportion cycle days with a fertility
observation. We conclude formal NFP instruction increases the probability of long-term app use, and regardless
of training, long-term users will likely record observations on about 70 percent of cycle days.

Summary: “CycleProGo™ users with NFP training were more persistent and diligent about daily data input
than those without training.”
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more women to consider using a fertility awareness—
based method of family planning as an alternative to
hormonal or barrier-based contraceptives.

Many apps claim to be useful for avoiding preg-
nancy and automatically identify the fertile window,
but a systematic review (Duane et al. 2016) demon-
strated a large proportion are not based on
evidenced-based methods of fertility awareness.
More recently, Freis et al. (2018) evaluated twelve
apps claiming to assist with identifying the optimal
days in the cycle to conceive and found that most
were poor predictors of the most fertile days unless
they measured some aspect of estrogenic activity
to indicate the days most proximate to ovulation.

Natural Cycles is the first fertility-tracking app
approved by the Food and Drug Administration
(FDA), demonstrating effectiveness in preventing
pregnancy when combined with barrier use during
the app-identified fertile window. The clinical trial
used to support FDA approval enrolled over 25,000
users, but only 30 percent completed a full year of
app use suggesting persistence with a fertility app
may be a barrier to long-term use (Berglund Scher-
witzl et al. 2017). Conversely, researchers found
recruitment for a clinical trial of the DOT app among
eligible DOT users difficult until enrollment proce-
dures were fully automated, underscoring the impor-
tance of ease of use and autonomy for app users
(Shattuck, Haile, and Simmons 2018). Thus, more
data are needed to understand the appropriate bal-
ance of autonomy or independence with ongoing
support from experts who will optimize fertility-
tracking app adoption and use.

CycleProGo™ (CPQ) is a fertility-tracking app
developed by Couple to Couple League (CCL) avail-
able in both Apple and Android formats. It is avail-
able to the public and provided to everyone who
takes a CCL natural family planning (NFP) class.
In addition, all CCL teachers have an account to be
able to review and comment on charts shared with
them by CPG users. Examination of CPG accounts
provides an opportunity to compare the charting
behaviors of different cohorts of app users; experi-
enced NFP users (CCL Teachers), those who learned
NFP in a formal curriculum (CCL members); and the
public who may or may not have any knowledge of
NFP beyond the app itself.

This study explores differences in the use of a
fertility-tracking app between those exposed to it
as a part of NFP instruction versus those who find
it on their own and to compare the charting behaviors
of these different cohorts. Specifically, we sought to
determine whether those who have no known train-
ing in NFP persist in their use of CPG at rates

comparable to those who began using the app during
formal instruction. Further, we wanted to know
whether differing levels of knowledge of NFP (NFP
teachers, CCL students, non-CCL users) influence
daily use patterns of CPG.

Method

To conduct this study, an anonymous data set of all
CPG accounts opened between April 2013 and June
30, 2016, was obtained from the CPG administrator.
Users of CPG consent to allow their data to be used
in summary reports when they open an account, and
individual identities are not revealed. User data are
stored in a secure, cloud-based structured query lan-
guage database that was queried by the CPG adminis-
trator to obtain the data set used for this investigation.
The data set consisted of account-level information
including date of account opening, source of the
account (CCL member, public, or teacher account),
counts of daily activity, demographics, and other
background information (optionally entered by the
user). In addition, a separate anonymous cycle data set
contained all cycle and fertility observations uploaded
by the users. Because the data provided did not allow
the author to connect any information to any individ-
ual using CPG and there was no funding source requir-
ing review, Institutional Review Board review was not
undertaken. The study was conducted following the
principles of the Declaration of Helsinki.

To create the needed cohorts for comparison, the
account-level and cycle-specific data sets were
merged using Access (Microsoft Corp. Redmond,
Washington, 2007), so all information recorded was
linked via a unique account identifier. After remov-
ing all data related to administrative accounts, the
accounts were then segregated into three cohorts:
nonmember users—those who opened an account
from an app store and have no known membership
connection to CCL, CCL members—those who
opened an account via a mechanism promoted only
to CCL members (this group includes new CCL stu-
dents enrolled in a class who are provided a link to
the app on registration for class), and CCL teacher
accounts. Comparisons between groups were con-
ducted using either % or Fisher’s exact test for cate-
gorical data or t-test for continuous data with (two
tailed) significance set at p < .05. No adjustments
were made for multiple comparisons. Analysis of
variance with Tukey’s ‘honestly’ significant differ-
ence (HSD) posttest was used to compare average
daily uploads/cycle between groups.
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CycleProGo™

The CPG app uses the symptothermal method taught
by CCL to interpret the data entered by the user.
Users have flexibility to select which rules define the
fertile window in each cycle and can also manually
override the calculated fertile window if they wish.
It is programmed to be somewhat conservative if left
in its default mode.

To calculate a cycle’s fertile window automati-
cally, CPG requires user to enter both daily basal
body temperatures and cervical mucus observations
along with the start of the cycle and menstrual-
bleeding patterns. A cycle is considered complete
when the user designates a specific day as the start
of a new cycle. Additional fertility observations can
be entered (e.g., cervix observations, luteinizing hor-
mone measurements, and extensive personal notes),
but these are not used in the calculation of the fertile
window. The algorithm to determine the fertile win-
dow in default mode employs the rules clinically
tested by Frank-Herrmann et al. (2007) in the first
year of that trail.

For the first cycle, all days are considered fertile
until the end of the fertile window is calculated (con-
sistent with how CCL teaches new members). From
cycle #2 onward, the default beginning of the fertile
window is defined as the earliest of the first day of
observed cervical mucus or cycle day 6 (i.e., days
1-5 of the cycle are considered infertile unless mucus
is observed). Once twelve complete cycle lengths are
entered (via historical and/or prospectively captured
data), this “Day 5” rule will automatically switch to
the “Day 6” (fertile window begins day 7) if all
cycles in the previous twelve are twenty-six days or
longer. If a cycle of < twenty-six days is recorded, the
rule reverts to “Day 5” until the next twelve cycles
are again twenty-six days or longer.

To calculate the end of the fertile window, CPG
uses the symptothermal rule as the default. This rule
requires both three days of cervical mucus dry up
past the peak day and three postpeak day tempera-
tures all higher than the low temperature level
(LTL)—defined as the highest temperature of the six
days immediately prior to the temperature rise—with
the third day at least 0.4 F above the LTL. If these
conditions are not met, the fertile window ends after
four days of mucus dry up plus four elevated post-
peak temperatures (above the LTL).

Results

During the period examined, 17,543 accounts were
opened and included over 55,000 cycles. Most of the

accounts opened were by nonmember users (58 per-
cent, n = 10,134), while CCL members represented
38 percent (n = 6,758) of new accounts. All CCL
teachers have a CPG account to be able to provide
counseling to app users who share their charts with
them. In this data set, 207 of the 639 teachers were
also using CPG to track their own cycles, reflecting
that paper charts are commonly used, and some CCL
teaching couples are no longer charting due to
menopause.

To understand how long the accounts are used
once opened, the number of days between the
account opening date and the last data upload date
was calculated and used as a rough measure of length
of use. Although more numerous, significantly more
nonmember accounts have zero days of use after the
initial opening compared to CCL member accounts
(61 percent [n = 6,214] vs. 23 percent [n = 1,549],
respectively, x2 =2,405.9, p <.001). In addition,
significantly more CCL member accounts are used
for ninety days or longer than nonmember accounts
(47 percent [n = 3,147] vs. 13 percent [n = 1,285],
respectively, x* = 2,404.2, p < .001). This higher
proportion of CCL members using the app longer
could reflect selection bias since CCL members are
more likely self-selected to be NFP users, whereas
the nonmember accounts may reflect a more general-
ized population.

To explore this further, we compared the propor-
tion of accounts with six or more complete cycles in
nonmember and CCL new student accounts. Table 1
illustrates that CCL students are more likely to use
the app for six cycles or more compared to nonmem-
bers. This difference is observed whether examining
all accounts with at least one complete cycle
(26 percent vs. 20 percent, respectively) or if the
analysis is limited to only those accounts opened in
2014 or 2015, allowing at least six months charting
time for all enrollees (38 percent vs. 23 percent,
respectively).

An examination of the cycle-specific information
provides further perspective on the charting beha-
viors of these cohorts (Figure 1). Of the 55,142 total
cycles captured, 6,552 were entered as historical
cycles, and 193 cycles could not be assigned to spe-
cific type of user so were excluded from analysis. Of
the cycles captured prospectively, 9,522 were
defined as incomplete—either because a new cycle
start date was not designated or they were longer
than 100 days. The average length of the 38,875
complete cycles was 29.9 days; 88 percent of all
cycles were between 21 and 35 days long, just over
10 percent were > thirty-five days long and <2 per-
cent were shorter than 21 days.
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Table 1. Frequency of Six or More Complete Cycles in Accounts Opened by CCL Students in Comparison
to Nonmembers.

All Accounts Accounts Opened in 2014-2015 Only
No. of Complete Nonmember CCL Student Nonmember CCL Student
Cycles (Percent) (Percent) (Percent) (Percent)
I-5 cycles 1,069 622 736 330
>Six cycles 254 (20 percent) 218 (26 percent)® 220 (23 percent) 201 (38 percent)®

Note: The number of accounts with at least one complete cycle for nonmembers and CCL students is shown. Accounts
opened only in 2014-2015 allow comparison of new CycleProGo™ users (nonmembers or students) who have > six months
since opening the account. CCL = Couple to Couple League.

?Significantly different than nonmember accounts (p < .0003, Fisher’s exact test [two-tailed]).

®Significantly different than nonmember accounts (b < .0001, Fisher’s exact test [two-tailed]).

55,142 total cycles

193 cycles unknown status

9,522 Incomplete cycles

6,552 Historical cycles

CCL Teachers CCL-Members Non-Members
3889 cycles 29,705 cycles 5,281 cycles
207 accounts 3,456 accounts 1,323 accounts
Mean 18.27 cycles/acct. Mean 8.60 cycles/acct. Mean 3.99 cycles/acct.
Mean age 34.1 yrs Mean age 30.9yr Mean age 30.4 yrs

Figure . Distribution of cycles by type and cohort. Historical cycles are those entered by the user on account
opening. Incomplete cycles are missing the start date for the following cycle or are one hundred days or longer.
The remaining cycles, distributed between the three types of users, are complete. Mean ages shown include
accounts where an age was provided by the user at account opening (nonmembers: n = 403; CCL members:
n = 1,852; CCL teachers: n = 68); teachers are significantly older than either CCL members (p <.001, t-test) or
nonmembers (p = .0002, t-test). CCL = Couple to Couple League.

Interestingly, 81 percent of accounts containing Around 51 percent (3,456 of 6,758) of all CCL mem-

incomplete cycles indicated they were trying to con- ber accounts have at least one complete cycle; 61 per-
ceive, whereas just 7 percent of accounts with com- cent (804 of 1,304) of the known student accounts
plete cycles indicated they were trying to conceive. within this cohort have at least one complete cycle.
Caution is called for in drawing too much from the In comparison, just 13 percent (1,323 of 10,124) of
disparity between complete and incomplete cycles nonmember accounts have at least one complete
because this question is not required to be answered cycle.
and is set to “trying to avoid” by default, but the differ- The CCL teacher cohort has the fewest accounts
ences suggest potentially different charting behaviors of the three yet has the largest average number of
depending on a couple’s pregnancy intentions. cycles per account (eighteen cycles/account). This
CCL members are the largest cohort both in is not surprising as one would expect CCL teachers

accounts with a complete cycle and in total cycles. to be regularly charting since they are, on average,



Manhart 57
Table 2. Comparison of Average Daily Uploads by Different User Groups.
CCL Member (n = 3,334)
Nonmember  Nonstudent Member ~ CCL Student CCL TGCs

All complete cycles

No. of accounts 1,150 2,532 803 210

Average upload/cycle (SD) 23.73 (18.59) 27.38 (18.87) 29.48 (1891)  22.85 (21.29)

Percent cycle days with upload  76.5 percent® 87.8 percent 95 percent® 72.7 percent
Six or more complete cycles

No. of accounts 226 1,451 236 146

Average, upload/cycle (SD) 18.81 (12.20) 23 (12.05) 23.67 (11.14)  21.43 (17.13)

Percent cycle days with upload 62.8 percent® 76 percent 78 percent (ns)  70.7 percent

Note: The proportion of cycle days with a fertility observation was used to compare the daily usage patterns between non-
members, CCL members, and CCL TCs. Nonstudent members were further segregated from students to evaluate the
potential time effects of natural family planning instruction on CycleProGo™ use behaviors. Analysis of variance with Tukey’s
HSD posttest was used to compare between group differences. ns = students not significantly different than members or TCs
(p > .40). CCL = Couple to Couple League; CCL TCs = CCL Teachers.

?Significantly different than members and students (p < .0001), ns versus TCs (p = .91).

bSignificantly different than all other groups (p < .001).

“Significantly different than members and students (p < .001), ns versus TCs (p = .27).

significantly older than either the nonmember or
CCL member cohorts (p < .0001) so have had more
time to accumulate charts.

Regardless of cohort, most cycles employed the
default rules in CPG to determine the fertile window.
Among those with six or more complete cycles, the
beginning of the fertile window was identified by the
default “day5/6” rule in 94 percent of nonmember
and CCL member cycles (CCL students used default
rule in 96 percent of cycles), while CCL teachers
employed it in 85 percent of cycles. Similarly, the
end of the fertile widow was most commonly defined
by the symptothermal rule, 88 percent of nonmember
and CCL member cycles (CCL students in 89 per-
cent of cycles) and 85 percent of CCL teacher cycles.

To explore potential differences in daily use of
the app between groups, we compared the number
of days with a fertility observation recorded to the
total number of days of the cycle within each cohort.
As shown in Table 2, when looking at all accounts
with at least one complete cycle, CCL students are
the most diligent at daily recording (95 percent of
cycle days have an observation recorded) followed
by CCL members (88 percent) and nonmembers
(76 percent). CCL teachers have the lowest fre-
quency of cycle days with a recorded observation
(73 percent).

Within each cohort, those accounts with six or
more recorded cycles have a consistently lower pro-
portion of cycle days with an observation recorded
compared to the entire cohort. The mean number
of cycles days with a fertility observation uploaded

was not significantly different when comparing
experienced CCL members (members, students, and
teachers not significantly different). Interestingly,
however, even among those who have adopted
app-based charting, those who had no known formal
training in NFP still have the fewest cycle days with
a fertility observation.

Discussion

This may be the first study to explore the daily chart-
ing behaviors of app users and provides an initial
look at the differences in use between those who are
exposed to the app as part of a formal NFP training
program and those who simply begin to use the app
on their own.

Although more accounts are opened by those not
known to be connected to formal NFP training, those
exposed to the app as part of NFP instruction are sig-
nificantly more likely to adopt long-term use. Com-
pared to CCL members, nonmembers using the app
have significantly fewer complete cycles and record
fertility observations significantly less often.

CCL teachers using the app to track their own
cycles have significantly more complete cycles than
either members or nonmembers reflecting both their
commitment to using NFP and their longer time of
use. Interestingly, this cohort had the fewest propor-
tion of cycles days with a fertility observation
entered. This may reflect their experience and
knowledge of their personal fertility patterns,
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allowing better “targeting” of days where recording
observations is crucial.

CCL members and especially CCL students—
those who opened a CPG account because of regis-
tering for a CCL class—average significantly more
daily updates than either nonmembers or teachers
indicating better adherence to the daily behavior of
the method. By six months, however, CCL members
and CCL students daily update averages are no dif-
ferent than CCL teachers, which suggests growing
confidence in use of the method reduces the need for
strict daily compliance.

Importantly, prior to training, CCL students are
not necessarily more inclined to chart regularly than
the general population; CCL has reported over
80 percent of all CCL class attendees are engaged
and 70-90 percent of student couples indicate they
are attending NFP classes as requirement for
marriage (data not shown). A previous two-year
study in a single diocese that required NFP as part
of marriage prep found 54 percent and 23 percent
of class attendees were current or former contracep-
tive users, respectively (Manhart 2012).

From this, we conclude formal NFP instruction
increases the probability of long-term app use. New
app users without NFP training are more likely to
stop using the app altogether, are more likely to skip
recording fertility observations, and make fewer
daily recordings with continued use. Taken together,
this may make use of NFP more confusing and/or be
perceived as less effective to the user who does not
have the benefit of some training while learning.

Whether or not training can be in person or online
and what elements are critical to effective training
that promotes good long-term charting behaviors
remain to be explored. It is likely many of the CCL
student accounts in this study belong to students who
made use of CCL’s online training course launched
in 2015, but the anonymous nature of the data sets
used precludes isolation of these accounts. The ran-
domized trial of the Marquette method, where all
new users learned and were provided ongoing sup-
port online, suggests that online learning can be
effective (Fehring et al. 2013). A retrospective study
of billingsMentor (Smith and Smith 2014), a web-
based portal that both trains and interprets fertility
observations using the Billings method, indicated it
was comparable to personal training, but prospective
adoption and use has yet to be reported. It would be
of interest to compare the adoption and use of NFP
between those who learn online and those who learn
in person in future research.

This study is strengthened by the fact the data
collection is passive and reflects real-world users

unimpacted by potential influences on subjects who
are part of a formal clinical study. It also benefits
from relatively large cohorts particularly the non-
member and CCL member groups, limiting selection
bias that smaller cohorts might introduce. This
approach does have inherent weaknesses, however.
For example, the intermittent user who stops using
the app for a time and then begins using it regularly
again will look like a continuous user and the inabil-
ity to pinpoint the type and timing of formal NFP
instruction among CCL members. While these
reduce specificity of the conclusions we can draw,
they do not materially impact the general themes
identified. Finally, it is notable that regardless of the
level of NFP training users have, most complete
cycles had the fertile window defined by the default
rules set in CPG.
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