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CeMCOR MOS2 Study Participants Post #4  
 
I had the opportunity to present your data at the Endocrine Society in Atlanta, Georgia 
We submitted an abstract (attached) about our MOS2 pandemic study results in January, 2022, to the 
Endocrine Society, a large, USA-based but international group of researchers and doctors with expertise 
in hormones and glands. I have been a member of the Endocrine Society since 1982. 
 
To our delight, the MOS2 abstract was accepted for a 10-minute podium presentation. That is an 
honour because less than 10% of all abstract submissions were given that opportunity.  Also, of the over 
3,000 abstracts submitted, ours was one of only about 50 that was chosen to have media or press 
coverage. So, I also gave a presentation in a press conference; and many newspapers picked up the story 
of ovulation disturbances during normal-length cycles related to the pandemic (including the Vancouver 
Sun). We are very pleased about this!  
 
Thanks to all of you who told us about your COVID-19 vaccinations 
Only two of you had a COVID-19 vaccination while you were keeping your Menstrual Cycle Diary and 
Quantitative Basal Temperature records for MOS2.  Both of you had normally ovulatory menstrual 
cycles, although for one of you, your period was late in coming.  
We cannot use vaccination to explain the high prevalence of non-ovulation or of short luteal phases!  
 

Why did so many of MOS2 participants have disturbances of ovulation? 
Our hypothesis (a scientific “guess”) is because of the many disruptions and stresses related to the 
pandemic (the lock-downs, changed work, risks for illness in ourselves and those we love, lack of usual 
social interactions/dinners/gatherings—all the restrictions, worries and changes). 
To figure out if Pandemic Stress was related to ovulation differences we did several evaluations:  

1. We could examine the differences between those of you who had normally ovulatory cycles 
(with ovulation and luteal phase lengths lasting 10 or more days, [37%], compared with those 
with anovulation and short luteal phases [63%]).  

We found that those of you in these two groups were basically the same in age, height and weight, 
number of years since your first period (16 years) and cycle lengths (30 days).   
However, women with normal cycles got their first period slightly later (12.8 years) compared to 12.2 
years for those with ovulatory disturbances.   
Also, those with ovulatory disturbances had more days of cramps and overall more intense cramps 
(likely a result not a cause of ovulatory disturbances).  
The only other difference we found was that almost ¾ of you with normally ovulatory cycles reported a 
regular exercise programme (versus ½ of those with ovulatory disturbances).   

2. Menstrual Cycle Diary differences between those of you with normally ovulatory menstrual 
cycles and with anovulation.  

We used a tool called Principal Components Analysis to divide all of the Diary data into five “factors”:  
1) Negative moods and outside stresses;  
2) Breast tenderness and size;  
3) Flow and cramps;  
4) Headaches, sleep problems; and  
5) Feelings of energy, self-worth and interest in sex.  

We found that three Diary factors significantly differed—those with ovulatory disturbances had 
recorded more negative moods and outside stresses, more flow and cramps, and more headaches, sleep 
problems and constipation.     
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3. We compared data from MOS2 (during the pandemic) with data from a similar study (MOS) we 
did more than a decade earlier with 301 women of the same ages. Since the studies used the 
same criteria to participate, the same recruitment methods, the same questionnaire and the 
same Diary, we could directly compare the results. 

We found that age, height and weight and cycle lengths were the same. The same proportion of women 
in both studies (9% in MOS2 and 10% in MOS) had longer than 35-day cycle lengths.   
But ovulation was very different—in MOS2 63% but in MOS only 10% of women had ovulatory 
disturbances.  
We found, however, that 92% of MOS2 but only 80% of MOS were women who’d not had a 
child/children (called “nulliparous”). This may relate to the risk for not ovulating normally. 
The Menstrual Cycle Diary factor results were very different in MOS2 from MOS: 

Factor 1—negative moods, sleep problems and outside stresses scored much higher in MOS2 (P 
< .001) than during MOS.   
In fact, 4 of 5 factors were significantly different—all toward less positives and more negatives 
during MOS2. 
 

Therefore, the evidence strongly suggests that your high prevalence (63%) of cycles with ovulatory 
disturbances, most of which were normal in length (91%), is an adaptive response, created in the 
hypothalamus in the brain, to protect women from pregnancy when they are stressed.  
 
Based on many previous studies and other research, we expect that these ovulation changes will 
recover or already have (for those of you who finished the study more than six months ago).   
 
If you want to know if your ovulation has recovered (those who had ovulatory disturbances know, based 
on an email from Constance), all you need to do is to keep the Menstrual Cycle Diary and take your first 
morning temperatures.  The instructions for analyzing your QBT data are here 
https://www.cemcor.ca/resources/qualitative-basal-temperature-qbt-method-ovulation-detection. 
 
We would be pleased to know how you are—you can quickly write and tell us  
https://www.cemcor.ca/contact   

 that you have recovered normal ovulation 
o My MOS2 number is _______I finished the MOS2 study _____________ months ago, 

and now I have recorded _____ cycles with normal ovulation; OR 

 if you are concerned, based on your Diary and QBT record, that you are not yet ovulating 
normally    

o My MOS2 number is _______I finished the MOS2 study _____________ months ago, 
and now I have recorded _____ cycles that are _______ too long, too short OR 

o Not normally ovulatory—have anovulation or short luteal phases.   
We will do our very best to get back to you. If you need it we will help you and your healthcare provider 
figure out how to help your cycle/ovulation recovery. 
 
Thank you again for your excellent participation in the Menstruation Ovulation Study 2 research. Your 
results are teaching experts, and physicians and other women important new information:   
our cycles may seem the same but have decreases in ovulation if we are under major stresses such as 
during the COVID-19 pandemic.        

https://www.cemcor.ca/resources/qualitative-basal-temperature-qbt-method-ovulation-detection
https://www.cemcor.ca/contact
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Epidemic of Subclinical Ovulatory Disturbances During SARS-COV2 

Pandemic—an Experiment of Nature 

During the SARS-COV2 pandemic (COVID-19) many studies have examined 

changes in women’s stress, depression/anxiety, reproduction, plus post-

vaccination cycle/flow changes1. Although there are retrospective basal 

temperature data2, we lack menstrual cycle and ovulation information during 

the pandemic. This analysis compared two independent, similar-design, 

convenience/community-based, single-cycle cohort studies 13 years apart: 

Menstruation Ovulation Study (MOS3, n=301, 2007-8) and MOS2 (n=112) 

during the pandemic. With MOS as a control, and given evidence subclinical 

ovulatory disturbances (SOD; short luteal phase/anovulatory menstrual 

cycles of normal lengths) occur before changed cycle lengths4 5, we 

hypothesized MOS2 would have increased SOD but similar cycle lengths as 

MOS. Methods: In both studies, recruitment of menstruating women ages 

19-35 years, not using systemic or combined hormonal contraceptives (CHC) 

used posters/eblasts/social media. In MOS, ovulation was assessed by 3-fold 

increased follicular (FP)-to-luteal (LP/premenstrual) urinary progesterone 

(PdG); in MOS2, by validated Quantitative Basal Temperature© (QBT)6 7 

(normal LP=10+ days). We performed the same interviewer-administered 

(CaMos©) questionnaire for demographics, SES, and reproduction, 

measured anthropomorphic variables, plus collected daily Menstrual Cycle 

Diary© (Diary) for all. FP and LP/premenstrual PdG or salivary progesterone 

(Ps) samples were respectively collected. Participants in MOS2 were not 

different from MOS in: average age 29, menarche age 12.5, BMI 24, living 

situation and education (≥75% university graduates). Cohorts also differed: 

MOS2 women were less likely to to be White (56% vs 76%), work fulltime, 

ever use CHC (68% vs 79%) or to be parous (8% vs 20%); they were 

younger at starting CHC (17.9 vs 18.6 years). Results: MOS2 and MOS had 

similar cycle (30.3 vs 29.9 days, P =.306) and flow lengths (median 6.0 

days; P=.055). MOS2 recorded significantly more SOD cycles (>50% 

anovulatory) vs MOS3 (63% vs 10%; P<.001). MOS2 Diary analyses by 

Principal Components Analysis showed significantly increased anxiety/ 

depression/frustration (negative moods) and “outside stresses” plus sleep 

problems and headaches vs MOS (all P<.001). Discussion: This is the first 

evidence that ovulatory disturbances without cycle length changes may be 

associated with the multidimensional stresses women experience during the 

http://www.cemcor.ca/resources/daily-menstrual-cycle-diary
http://www.cemcor.ca/resources/daily-menstrual-cycle-diary


pandemic. Increased SOD may also relate to greater nulliparity, younger 

CHC teen use and more non-White women in MOS2, as well higher 

prevalence of negative moods, outside stresses and sleep problems. Salivary 

progesterone, cortisol and estradiol levels remain pending. Prevalent SOD 

cycles, if persistent/recurrent, risk increased infertility, bone loss5, early 

heart attacks, and breast and endometrial cancers8. In this ‘experiment of 

nature,’ the pandemic was associated with disturbed ovulation rather than 

menstrual cycles. 
1Edelman AB Ob Gyn 2022; 2Nguyen JK PLOS ONE 2021; 3Prior JC IJERPH 

2018; 4Prior JC NEJM 1990; 5Li D Epidiol Rev 2014; 6Prior JC Clin Invest. 

Med 1990; 7Bedford JL Eur J ObGyn Reprod Biol 2009; 8Prior JC Drug 

Discovery Today: Disease Models 2020.  
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Learning Objectives: 

1. Document a single menstrual cycle’s characteristics including ovulation 

during the pandemic.  

2. Present evidence that sociocultural and emotional stressors alter 

ovulatory characteristics before menstrual cycle ones.  


