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Abstract 
The uses of cervical mucus and basal body temperature as indicators of return to fertility postpartum 
have resulted in high unintended pregnancy rates. In 2013, a study found that when women used urine 
hormone signs in a postpartum/breastfeeding protocol this resulted in fewer pregnancies. To improve 
the original protocol's effectiveness, three revisions were made: (1) women were to increase the 
number of days tested with the Clearblue Fertility Monitor, (2) an optional second luteinizing hormone 
test could be done in the evening, and (3) instructions were given to manage the beginning of the 
fertile window for the first six cycles postpartum. The purpose of this study was to determine the 
correct and typical use effectiveness rates to avoid pregnancy in women who used a revised 
postpartum/breastfeeding protocol. A cohort review of an established data set from 207 postpartum 
breastfeeding women who used the protocol to avoid pregnancy was completed using Kaplan-Meier 
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survival analysis. Total pregnancy rates that included correct and incorrect use pregnancies were 
eighteen per one hundred women over twelve cycles of use. For the pregnancies that met a priori 
criteria, the correct use pregnancy rates were two per one hundred over twelve months and twelve 
cycles of use and typical use rates were four per one hundred women at twelve cycles of use. The 
protocol had fewer unplanned pregnancies than the original, however, the cost of the method 
increased. 

Women value Natural Family Planning (NFP) as a safe and healthy method of spacing their children 
(Severy and Robinson 2004, 130–131). Variability in the first few menstrual cycles postpartum and 
inaccurate traditional biomarkers of fertility (e.g., mucus and temperature) have resulted in higher 
unintended pregnancy rates during the first three postpartum breastfeeding cycles, Institute for 
Natural Family Planning; (Bouchard et al. 2018, 407–408; Brown 2011, 7–8; Hatherley 1985, 
332; Kennedy et al. 1995, 111). Typically, traditional NFP methods where women observe and record 
cervical mucus and basal body temperature (BBT) are between 68 percent and 84 percent effective in 
preventing pregnancy postpartum (Brown, Harrisson, and Smith 1985, 10; Hatherley 1985, 321–
324; Howard and Stanford 1999, 395–396, 399; Klaus et al. 1979, R621). The high pregnancy rates (e.g., 
for cervical mucus and BBT methods of NFP) in postpartum breastfeeding women over the last fifty 
years are thought to be related to the dissociation found between traditional biomarkers of fertility 
and urine hormone biomarkers (Bouchard et al., 2018, 407–408; Kennedy et al. 1995, 111–112). This is 
because cervical mucus changes and shifts in BBT are not easily discernible during lactation 
amenorrhea (i.e., identified in this study as cycle zero) and the first few cycles postpartum. The use of 
these biological signs of fertility also requires a rigorous daily routine which can be difficult for women 
with a new baby (Barron and Fehring 2005, 294–295; Hatherley 1985, 321–322, Kennedy et al. 1995, 
111–112). Therefore, since traditional NFP methods have high pregnancy rates and can be difficult for 
a busy postpartum mother to adhere to, more objective, effective, and efficient user-friendly methods 
of NFP are needed. 

An objective postpartum breastfeeding NFP protocol that had women test their first-morning urine 
using the Clearblue Fertility Monitor (CBFM) has helped to reduce unintended pregnancies during the 
breastfeeding transition (Bouchard, Fehring, and Schneider 2013, 36). The protocol integrated the 
CBFM, a handheld device used to test for two pre-ovulatory hormones, estrone-3-glucuronide (E3G) 
and luteinizing hormone (LH). Comparison studies to identify LH where women tested urine hormones 
with the CBFM, had serum levels drawn, and transvaginal ultrasound found ovulation occurred within 
three days of when the CBFM identified LH surge (Behre et al. 2000, 2480; Johnson et al. 2015, 1100–
1106, Roos et al. 2015, 7). The CBFM was integrated into an NFP postpartum/breastfeeding protocol, 
and the protocol was made available to women and couples in a secure, easy-to-use online fertility 
charting system. The effectiveness of the protocol has been reported to be 92 percent and 98 percent 
for avoiding an unintended pregnancy (Bouchard, Fehring, and Schneider 2013, 40; Fehring, Schneider, 
and Bouchard 2017, e133; Mu, Fehring, and Bouchard 2020, 5). 

Revisions of the protocol published in 2013 (Bouchard, Fehring, and Schneider 2013, 36) were 
developed to improve effectiveness and ease of use. In the revised protocol, (1) women were 
instructed to test with the CBFM daily for ten days during cycle zero (i.e., lactation amenorrhea), (2) to 
start the fertile time in cycle one on day ten and then with each subsequent cycle shift the start of the 



fertile time earlier each cycle by one day (see Figure 1), and, (3) to add an optional LH urine test that 
could be done in the evening (Bouchard et al. 2018, 36). The purpose of this study was to determine 
the correct- and typical-use effectiveness pregnancy rates of the revised protocol at twelve months 
and twelve cycles of use (Bouchard, Fehring, and Schneider 2013, 36) (Figure 1). 

 
Figure 1. The fertile window (FW) shifts ahead a few days each cycle during the transition. The shifting of the FW 
shortens the pre-ovulatory fertile phase and lengthens the postovulatory luteal phase by a few days with each 
cycle. The FW itself remains the same length. For the MM protocol, the FW begins on day ten of the first cycle 
and is moved forward one day each cycle. That is in cycle two the FW begins on day nine, in cycle three the FW 
begins on day eight, in cycle four the FW begins on day seven and in cycle five the FW begins on day six.  

 
Figure 2. Inclusion collection flowchart.  

Methods 
This study was an analysis of archived data from fertility charts collected from a longitudinal 
prospective repeated measure cohort design of postpartum breastfeeding women who used the 
revised protocol to avoid pregnancy in the first six cycles postpartum. Demographic and chart data 
were from postpartum breastfeeding women who registered in an online NFP instruction program 
between July 1, 2015, and May 1, 2019, to learn the protocol. The objective of the study was to 
understand the correct-use and typical-use effectiveness of the protocol to avoid pregnancy in 
postpartum breastfeeding women. 



Setting and Subjects 
Subjects were women who registered as postpartum breastfeeding, between the ages of eighteen and 
forty-five years old. The setting was an online NFP education center. The center was managed by 
specially trained professional NFP nurses that provided online guidance to couples learning the revised 
protocol. Medical and ethical consultation was provided by a physician (Obstetrician–Gynecologist) 
and a medical bioethicist. 

Data Collection and Variables 
Data collection was completed in two phases (see Figure 2). In the first phase, data extraction was 
completed using minimum inclusion criteria. The inclusion criteria were women who (1) registered as 
either total or partial breastfeeding, (2) used the revised breastfeeding protocol, (3) and completed at 
least one cycle postpartum. Variables included the registrant's reproductive category, email and the 
number of cycles charted. Demographic information included the age of the woman, number of 
pregnancies, number of children, years married, religion, ethnicity, and education status. 

In phase two an email was sent to women who met the minimal inclusion criteria. The email included 
an introduction to the study and a link to an online Qualtrics survey. The Qualtrics survey opened with 
a statement about the study's purpose, why the participant received the invite, and a consent form 
approved by Marquette University IRB (HR 3666). Women could agree to participate by clicking “Yes” 
to proceed to the Qualtrics survey. In the survey, women were asked (1) their infant's date of birth, (2) 
their breastfeeding status, (3) their type of delivery and the health of their baby at birth, and, (4) if 
pregnancy occurred during the study period. If a pregnancy occurred, the women were directed to an 
evaluation form. A standardized pregnancy evaluation unique to users of the method was completed 
by women using either (1) the original website or, (2) the Qualtrics survey site. Both sites contained the 
same pregnancy evaluation. After phase two, the data was collected and deidentified (i.e., emails 
removed) for analysis. 

Pregnancy Evaluation and Charting 
All pregnancies required a pregnancy evaluation and the original fertility chart for review. Pregnancy 
evaluations completed by the user and reviewed by the authors came from either the user's 
membership portal on the original website or the Qualtrics questionnaire. Pregnancy classifications 
included intended, unintended, correct, and incorrect use of the protocol. A pregnancy evaluation tool 
adapted from a previous study (Fehring et al. 2013, 25–26) was used to evaluate each pregnancy. 
Pregnancies were considered incorrect-use when the intention recorded on the chart was “avoid,” and 
an act of intercourse was recorded during the fertile time, or when the fertile and infertile phases were 
not apparent on their chart or acts of intercourse were not recorded. Correct or perfect-use 
pregnancies were determined to be pregnancies that occurred when a couple became pregnant from 
an act of intercourse on a day that was identified as infertile by the method. A standardized menstrual 
cycle chart system (i.e., online fertility charts) was used by the women to record results from the 
CBFM. The CBFM screen showed either an “L, H or P” to indicate “Low,” “High,” or “Peak” fertility. The 
fertility chart system teaches women that when the CBFM shows “L” on the screen estrogen is low 
(fertility is low), when it shows “H” on the screen, the estrogen levels have increased (fertility is high), 
and when it shows “P” on the screen, the LH surge was detected and ovulation could occur within 
twenty-four and thirty six-hours (Swiss Precision Diagnostics GmbH 2015, 3). This recording system is 



used to identify the fertile and infertile days of the cycle and guide women using the postpartum 
breastfeeding protocol. 

Data Analysis 
A Kaplan-Meier survival analysis was completed using SPSS 27. The analysis included correct and 
incorrect use pregnancies at both twelve months and twelve cycles of use. Pregnancies that met a 
priori criteria included both correct- and incorrect-use cycles and correct-use pregnancies included 
only correct-use cycles. 

Results 
Data was collected from 207 women during 216 postpartum periods (nine women provided two 
separate postpartum periods for evaluation). Demographics presented in Table 1 show that most of 
the women (i.e., 86 percent) were Catholic, white non-Hispanic, and over half registered as total 
breastfeeding. These women provided 1660 months of use and 1256 cycles of use. The total months of 
correct use were 1,558, and the total cycles with correct use were 1,149 (n = 216). These cycles were 
used in the correct-use pregnancy calculations. The median number of correct months of use was 7.0 
per woman with a mean of 7.21 (SD = 4.01, 95 percent CI [6.66, 7.76]), and the median number of 
correct cycles of use was 4.0 with a mean of 4.76 (SD = . 4.15, 95 percent CI [4.76, 5.88]). The median 
number of total cycles of use was 5.0 (per woman), with a mean of 5.81 (SD = 4.13, 95 percent CI [5.26, 
6.37]) cycles of use. Total months of use and total cycles of use were used in the typical-use pregnancy 
calculations. 

Table 1. Demographics and Characteristics of the Breastfeeding Women. 

Variable M SD 
Age of the woman 31 (5.1) 
Years married 5.1 (4.6) 
Number of pregnancies 3.1 (2.5) 
Number of children 3.0 (2.6) 
Characteristics (n) Percent of participants  
Religion:    
 Catholic (178) 86.0  
 Protestant (9) 4.3  
 Other (1) 0.5  
 No response (19) 9.2  
Ethnicity    
 Caucasian (138) 66.7  
 Hispanic (13) 6.3  
 Asian (7) 3.4  
 Other (13) 6.3  
 No response (36) 17.4  
Education    
 0–12 years (15) 7.8  
 13–16 years (62) 29.9  
 17 + years (93) 44.9  



 No response (37) 17.9  
Breastfeeding status    
 Total breastfeeding (113) 54.6  
 Partial breastfeeding (82) 39.5  
 No response (12) 5.8  
Baby's health at birth    
 Healthy (62) 96.9  
 Not healthy (2) 3.1  
Country    
 USA (136) 65.7  
 Canada (7) 3.4  
 Other (64) 30.9  

Note: Baby's health at birth values came from the Qualtrics data set (N = 64). 

Total Pregnancies 
The total number of pregnancies was eighteen per 216 cases or sixteen women per one hundred at 
twelve months (SR = 0.859, SE = 0.032, n = 75, see Table 2) and twelve cycles (SR = 0.859, SE = 
0.035, n = 40, see Table 3) of use. Three of the eighteen pregnancies did not have enough information 
to determine whether they were intended or unintended pregnancies (they identified a pregnancy that 
occurred but did not have any chart data nor provided a pregnancy evaluation). Among the other 
fifteen, there were seven intended pregnancies and eight unintended pregnancies. Only nine 
pregnancies of these fifteen pregnancies met the a priori inclusion criteria where both the pregnancy 
evaluation and a conception chart were available for analysis. Of the nine pregnancies five were 
intended and four were unintended. Among the six other pregnancies who had charts but no 
pregnancy evaluation, one was a correct-use unintended pregnancy, three were incorrect-use 
unintended pregnancy, and two were intended pregnancies (see Figure 3). 



 
Figure 3. Breakdown of total pregnancies with and without a pregnancy evaluation (PE). 
  

Table 2. Total Pregnancy and Survival Rates per One Hundred Women Pregnant Within Twelve Months 
of Use (N = 216). 
Months SR SE Preg. N 

1 .985 .009 3 196 

3 .979 .010 1 167 

6 .946 .018 5 139 

9 .913 .023 4 101 

12 .859 .032 5 75 
Note: Total pregnancy rates include all pregnancies outside of the inclusion criteria, SR = survival rate per one 
hundred women over twelve months of use, SE = standard error, Preg. = number of pregnancies per every three 
months of use, and N = number of women exposed. 
 
Table 3. Total Pregnancy and Survival Rates per One Hundred Women Pregnant Within Twelve Cycles 
of Use (N = 216 Cases and 1256 Cycles). 

Cycles SR SE Preg. N 
0 .981 .009 4 212 
3 .951 .016 5 141 
6 .890 .027 7 100 



9 .880 .028 1 89 
12 .859 .035 1 40 

Note: Total pregnancy rate includes all pregnancies outside of the inclusion criteria, SR = survival rate per one 
hundred women over twelve cycles of use, SE = standard error, Preg. = number of pregnancies per every three 
cycles of use and N = number of women exposed. 
 

Correct-Use Unintended Pregnancy Rate 
Of the four unintended pregnancies, two were correct-use. Table 4 shows the correct-use unintended 
pregnancies per one hundred women at one, three, six, nine, and twelve months of use. The two 
correct-use unintended pregnancies occurred at six and nine months of use. The survival rate for 
correct-use pregnancies per one hundred women at twelve months of use was 98 percent (SE = 
0.011, n = 76). Survival rates were based on cycles of use, the two pregnancies occurred at one and 
three cycles of use, and the correct-use survival pregnancy rate was 98.7 percent or two pregnancies 
per one hundred users over twelve cycles of use (SR = 0.987, SE = 0.009, n = 36, see Table 5). If we 
include the additional six pregnancies with a chart but without a pregnancy evaluation, there was one 
other correct-use unintended pregnancy which would give a pregnancy rate of 95.6 percent 
(SE = .018, n = 82) for months of use and 95.5 percent (SE = .019, n = 99) for cycles of use. 

Table 4. Survival Rates per One Hundred Women Pregnant by Typical and Correct Months of Use 
(N = 216). 

Months Typical    Correct     
(1,660 months of use)    (1,558 months of use)     
SR SE Preg. N SR SE Preg. n 

1 1.00 .000 0 216 1.00 .000 0 215 
3 1.00 .000 0 169 1.00 .000 0 168 
6 .993 .007 1 152 .993 .007 1 152 
9 .975 .014 2 101 .985 .011 1 115 
12 .965 .018 1 77 .985 .011 0 76 

Note: SR = survival rate per one hundred women per twelve months of use, SE = standard error, Preg. = number 
of pregnancies per three cycles of use, and N = total number of women exposed. 
 

Table 5. Survival Rates per One Hundred Pregnant Women by Typical and Correct Cycles of Use. 
Cycle Typical    Correct     

(1,256 cycles of use)    (1,149 cycles of use)     
SR SE Preg. N SR SE Preg. n 

0 .995 .005 1 215 .995 .005 1 209 
3 .982 .011 2 128 .987 .009 1 120 
6 .973 .014 1 105 .987 .009 0 79 
9 .973 .014 0 58 .987 .009 0 50 
12 .973 .014 0 40 .987 .009 0 36 

Note: SR = survival rate per one hundred women per twelve cycles of use, SE = standard error, Preg. = number of 
pregnancies per three cycles of use, and N = total number of women exposed. 



Typical Use Unintended Pregnancy Rate 
A total of four typical use unintended pregnancies occurred at twelve months and twelve cycles of use. 
The first pregnancy occurred at six months, within cycle zero. Two pregnancies occurred at nine 
months during cycle one and the last pregnancy occurred at twelve months in cycle four. The survival 
rate at twelve months and cycles of use was around 97 percent or three pregnancies per one hundred 
women at twelve months and twelve cycles of use. If we include the additional six pregnancies with a 
chart but without a pregnancy evaluation, there were three other typical-use pregnancies which would 
give a pregnancy rate of 95.3 percent (SE = .020, n = 93) for months of use and 95.2 percent 
(SE = .020, n = 102) for cycles of use. 

A summary of the four unintended pregnancies (see Table 6) shows details about where the acts of 
intercourse resulting in conception were recorded on the charts and the table identifies other factors 
important for understanding each of the pregnancies. These factors included (1) the date of the 
infant's birth and if this was not available when the woman started charting, (2) how these acts related 
to the estimated day of ovulation, and, (3) a description of the menses before the conception cycle.  

Questions on the pregnancy evaluation included the couple's pregnancy intention. Responses included 
(1) the couple decided to conceive, (2) one person in the couple decided to conceive, (3) the couple 
took a chance, and (4) the couple did not think they were fertile. Of the four couples who indicated 
pregnancy was unintended, two couples recorded they took a chance, and two recorded they did not 
think they were fertile. 

 



Table 6. Characteristics of Unintended Pregnancies Included in Survival Analysis. 
User Infant DOB or chart start 

date 
Month of preg. 
when chart 
started or DOB 

Cycle of preg. 
when chart started 
or if DOB provided 

Act/s of I (related to 
the EDO or second 
peak day, e.g., P+/−) 

Comments 

1 May-2015 (inf. DOB) 15 5 P −4 or P + 3 I's on CD 8, 9, and 10; FW started 
CD 7; Pregnancy occurred 15 
months pp 

2 Feb-2016 4 4 P + 5 FW started CD 7, I's on CD 21 
3 Nov-2015 15 3 P + 3 No menses were recorded 
4 Jul-2016 2 1 P + 6 Mense score 10 over 5 days in 

pregnancy chart. FW CD6 – CD24. 
No I's during FW 

Note: Detailed description for each pregnancy and reason for classification. Abbreviations = Intercourse (I), fertile window (FW), estimated day of 
ovulation (EDO), cycle day (CD), and the peak day of fertility based on the last day of peak (P), date of birth (DOB). 



Discussion 
This retrospective analysis of prospectively collected data from fertility charts recorded by postpartum 
breastfeeding women who used a revised protocol that integrated a urine hormone monitor 
demonstrated a correct-use pregnancy rate of two women per one hundred (i.e., 1,149 cycles), and 
typical-use pregnancy rate of four women per one hundred (i.e., 1,256 cycles). Results demonstrated a 
decrease in the number of pregnancies for women who used the revised protocol for the first six 
menstrual cycles compared to previously published studies (Fehring, Schneider, and Bouchard 2017, 
e133). 

Results from past studies reported correct use pregnancy rates from women who used the original 
postpartum/breastfeeding protocol to be two and three per one hundred women over twelve months 
and twelve cycles of use (Bouchard, Fehring, and Schneider 2013, 40; Fehring, Schneider, and Bouchard 
2017, e133 ; Mu, Fehring, and Bouchard 2020, 5). Typical use pregnancies in previous studies were 
eight pregnancies per one hundred women over twelve months of use (Mu, Fehring, and Bouchard 
2020, 4–6) and 16 per one hundred women over twelve cycles of use (Fehring, Schneider, and 
Bouchard 2017, e132–e133). One study calculated the first six and twelve cycles of the 
postpartum/breastfeeding menstrual cycle transition, but it was unclear which protocol was being 
used (Fehring, Schneider, and Bouchard 2017, e132–e133) and the two other studies calculated 
pregnancy rates at twelve months of use (Bouchard, Fehring, and Schneider 2013, 36; Mu, Bouchard, 
and Fehring 2020, 4–6). The intent of this study was to focus on data from women who used the 
revised (i.e., current) protocol during the first six cycles postpartum. 

A strength of this study is pregnancy rates have been reported both by months and by cycles of use. By 
counting cycle zero (i.e., lactation amenorrhea) as one cycle of use and calculating the pregnancy rate 
by menstrual cycles of use, this controls for ovulation occurring once in each cycle (i.e., even though 
cycle zero spans several months, there is usually only one chance of ovulation and conception). 
Calculating pregnancy rates as cycles and not months of use reduces the chance that pregnancy 
effectiveness rates are artificially deflated by the long duration of cycle zero. Also, by reporting results 
in both months and cycles of use these results can be used to compare with other studies, of which 
most pregnancy rates are reported as twelve months of use. A limitation of this study is that without 
both the conception cycle chart and the pregnancy evaluation there was no way to validate the 
pregnancy intention or if the couple was using the protocol, thus eliminating about half of the 
pregnancies for evaluation. Other threats to validity were the lack of a control group, multiple steps 
necessary for the data collection process, no randomization of subjects, and the use of retrospective 
data. (Feher Waltz, Strickland, and Lenz 2010). 

Although this study showed women who used the revised protocol did experience fewer pregnancies 
the cost of the CBFM and online charting may have affected consistent use and contributed to large 
amounts of missing data. For women who begin testing at the recommended time of eight weeks 
postpartum the cost can be around US$600 for one year, however, if the protocol is started around 
five to six months the cost is around US$350–US$450 for the first year postpartum. The results of this 
study are important since over 61 percent of women learning this NFP method are postpartum and 
breastfeeding (Mu, Fehring, and Bouchard 2020. 4–6). 



More research is needed to learn ways to reduce the cost of the protocol and increase accessibility. 
Future studies should address ways to improve accessibility and ease of use. One way to do this is to 
have women use a mobile app platform with a chart where the protocol is integrated into the fertility 
algorithm. 
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