
The Basics. Myth-Busting the Menstrual Cycle

Do you know why you menstruate? Do you know why you experience certain
physical changes each cycle, such as water retention, body temperature increase,
pain, or fatigue? If not, no problem! Here are the main things you should have been
taught at school but sadly, were not... (We're working on changing this!)

                   It's quiz time!

1. Why do we menstruate?

Please try to answer this question as best you can- you probably haven't been
taught this stuff, so there is absolutely no shame if you find it hard to answer! [The
solution is on the following page- but no peeking until you've had a go!]

A. To clean out the womb
B. It’s a type of natural abortion
C. To prepare the womb for pregnancy
D. To protect us from danger (even death!)
E. To signal our fertility
F. Two of these answers combined... [& which two?]
G. All of these things...
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Answer... [Warning! This might blow your mind!]

    F. Two of these answers combined...

    And those two answers are:

    B. It's a type of natural abortion 
    &
    D. To protect us from danger (even death!) 

  Don't worry, most people find this information a bit shocking! 
  We'll find out why in a bit, but first here's the answer in full...

Why humans menstruate (but most mammals do not)

Even though all female mammals typically ovulate (produce eggs) when fertile and
all male mammals produce sperm, only 1.6% of female mammals menstruate. This
means that we are pretty much the odd ones out when it comes to having periods. 

In fact, it's just us humans, our primate cousins (e.g., bonobos, chimps,
orangutans, & gorillas), some monkeys, four species of bats, the elephant shrew,
and the spiny mouse. 

Other than having periods, the one thing that these very different species have in
common is a physical process called spontaneous decidualisation. Let’s simplify
this to ‘SD’- The ‘S’ stands for spontaneous, which means automatic-  and the ‘D’
stands for decidualisation- the fancy name given to the cells lining the womb when
they start to multiply and prepare for the implantation of an embryo (i.e., when the
placenta of the embryo attaches to the womb wall). 

In 98.4% of mammals this process only happens in response to the hormones
secreted by an embryo- but menstruating mammals experience this thickening of
the womb lining on a regular basis, without an embryo being present. There are,
thus, two evidence-based theories regarding the purpose of menstruation:

Theory 1. Since humans and several other menstruating mammals have higher
rates of dangerous pregnancies (e.g., when the placenta either embeds too far into
the womb or not far enough), it is thought that the decidualization process begins
early to offer better protection to the health and survival of the parent, just in case
of a dangerous pregnancy. 
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Theory 2. The other complementary theory is that the process of SD also enables
the detection of certain abnormalities in an embryo. If there’s something wrong with
an embryo, or (as in most cycles) there is no embryo present at all, a period will
occur to help prevent a costly and ultimately unsuccessful pregnancy.

Therefore, contrary to what you may have been led to believe in school (even
medical school!) menstruation and the menstrual cycle (as opposed to just the
ovulatory cycle) is not 'for' pregnancy but to protect us from the dangers of
pregnancy. Remember that, until very recently, every country experienced high
rates of maternal mortality (death during pregnancy or childbirth). Sadly, this is still
the case in places where access to medical tests and treatments remains limited.    

[For a full account of these theories, please see Emera, D., Romero, R. and
Wagner, G. (2012) ‘The evolution of menstruation: A new model for genetic
assimilation: Explaining molecular origins of maternal responses to fetal
invasiveness’, BioEssays, 34(1), pp. 26–35.]

Why the other answers are wrong...

Some of you may have answered 'G' (all of the above) or picked one or more of the
answers A, C, or E. Here's why they are not accurate descriptions of menstruation.

A. To clean out the womb 

The word 'clean' implies that there is something dirty or perhaps dangerous or
illness-causing about our wombs, vaginas, or menstrual fluid. This is simply not
true. While menstrual fluid is certainly able to stain clothing, it is not harmful. It is
not a waste product like urine or poo- just fresh tissue from the womb lining, some
blood, and a clear silky liquid that's full of cool stuff like stem cells. 

In fact, the vagina is self-cleaning. It helps keep 'bad' bacteria out of the vagina and
womb, by being highly acidic. [See our 'What's normal' guide for info.]

Even if an individual has a blood-borne infection, such as hepatitis or HIV, the
chances of their menstrual fluid getting into another person's system (e.g. through
a cut in their skin) is extremely low. No need to be afraid of your period! 3

Fun fact: When a female dog is ‘on heat’ and bleeds from
the vagina- this is nothing to do with menstruation. The
blood comes from a different source (the vagina rather
than the womb) and is secreted to inform male dogs (by
scent) that she is currently fertile (ovulating).
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C. To prepare the womb for pregnancy

This is what most school and medical textbooks imply, if not state, when describing
the menstrual cycle. While the ovulation part of the cycle does relate to fertility and
potential pregnancy (and is experienced by 100% of mammals), the menstrual part
of the cycle does quite the opposite. Just think about it for a minute… How could
the stripping and removal of the lining of the womb possibly ‘help’ a pregnancy? It
cannot... 

The confusion lies in the decidualisation process (the changing nature of and
thickening of the lining of the womb). In most mammals, this only happens once an
embryo has been formed and is about to attach itself to the lining of the womb. So,
the process came to be associated with pregnancy. In menstruating mammals,
however, this process happens automatically every few weeks, without the need
for that person to have ever had sex, or the presence of an embryo, or even
ovulation. 

Fun fact: Did you know that lots of menstrual cycles occur without ovulation?
When we first start our periods, when we get towards the menopause (when our
periods eventually stop), and in around 20% of the cycles we experience in-
between, we have periods without first releasing an egg.
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E.   To signal our fertility

While it is true that someone who has regular periods is probably more
likely to be fertile than someone who does not (due to a health issue, or
the menopause, for example), there is no direct relationship between
periods and an individual’s fertility. It is perfectly possible to have regular
periods and be infertile (if you have a problem with ovulation, for example),
just as it is perfectly possible to have no periods at all and yet still
(technically) be fertile (in those with ovaries but no womb, for example). 

Interestingly, humans are perhaps the only mammal to conceal ovulation.
Most of us are not aware of when we ovulate (unless we track our cycles
daily and pay attention to subtle changes in body temperature, cervical
mucus, and position of the cervix). Also, other people have no idea if we
are ovulating or not. This is in stark contrast to most mammals, who
typically advertise when they are fertile. Instead, we have evolved to
ovulate on a regular basis- but to hide when exactly it occurs. In fact, by
the time the period arrives, the egg is unlikely to still be viable- and is
usually removed by the menstrual flow. 
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Why are these facts so shocking
and why aren't we taught them at
school?

There is no good scientific reason why we
are not taught about the health-promoting
and potentially life-saving purpose of
periods.

While it is impossible to 100% prove that
periods evolved to identify and eliminate
unviable, costly, or potentially dangerous
pregnancies (because evolution happens
over millennia)- It is still clear that the
removal of the lining of the womb just after
ovulation cannot be helpful for pregnancy. 

So, why have most of us never
questioned this illogical assumption? In
short, due to gender myths...
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Myth #1- Women & girls are 'for' having and caring for children only!

This is an old myth, used to try and justify social inequalities between men and
women. Because the female body has additional reproductive powers- pregnancy,
childbirth, and breast-feeding- people pretend that having and looking after children is
women’s sole purpose and responsibility in life (whereas men can choose what they
want to do, with or without children). 

Really this myth provides an excuse to separate necessary human activities into paid
and unpaid, high and low paid, high and low status, interesting and dull, creative and
mind-numbing- and then ensure that women and other ‘lower status’ people do most
of the hard or repetitive stuff- needed by society (and cheaply- to maximise the
relative wealth of arbitrarily ‘higher status’ folk). The weird thing is that we all tend to
go along with this idea...?

The idea that female bodies prioritise our own health and wellbeing over that of an
embryo challenges this myth. We are so used to assuming that (cisgender) women
are ‘made for having children’ that we haven’t been able to notice something quite
obvious: That the regular shedding of the lining of the womb (periods) probably plays
an abortive role.
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Myth #2- The female body is mysterious and dangerous

Male human genitalia (the penis, testes, and scrotum) are visible, whereas the female
reproductive system is mainly internal (vagina, ovaries and womb) and has an
additional capability- the potential to sustain the development of an embryo and/or to
expel it from the body.

We cannot easily see what is happening inside the female reproductive system and
for most of human history people didn’t know exactly how embryos were formed (e.g.,
the ovulatory cycle and the role of sperm in fertilizing an egg). However, people could
see the (scary) blood of painful menstruation and frequently fatal experiences of very
painful childbirth. As a result, the female reproductive body has long been thought of
as both ‘mysterious’ and ‘dangerous’. 

The possibility that periods might be playing a protective (even potentially life-saving)
role in our health and wellbeing goes against this assumption. Rather than taking the
shedding of the womb lining on face value- as something clearly unhelpful for
pregnancy- we instead stick to the idea that it must somehow be ‘for pregnancy’, just
in some mysterious way that we haven't quite worked out yet…

                   It's quiz time!

2. Why do we experience (pre)menstrual changes?

Please try to answer this question as best you can- again you probably haven't been
taught this stuff, so there is absolutely no shame if you find it hard to answer!

A. The womb is trying to help remove its lining
B. Hormones
C. Inflammation 
D. The moon
E. Iron deficiency (anaemia)
F. Three of these answers combined... [& which three?] 
G. All of these answers
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Answer... [Warning! This might be
another big surprise!]

    F. Three of these answers combined...

    And those three answers are:

    A. The womb is trying to help remove its lining
    C. Inflammation
    & 
    E. Iron deficiency (anaemia)

Don't worry, most people haven't been taught this
before! We'll find out why in a bit, but first here's the
answer in full... 
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Why we experience (pre)menstrual changes...

 A. The womb is trying to help remove its lining

The short sharp abdominal pain typically experienced just before or during the first
couple of days of the period, is usually caused by muscular uterine cramps. The
womb is incredibly strong because at some point it may need to be able to stretch
to many times its normal size then push a baby through a relatively small vaginal
opening! 

The womb is often drawn as 'hollow' in textbooks, but the inside part is actually a
narrow gap between two touching walls of muscle. The womb is also often tilted
towards the front of the body, so gravity alone is unlikely to quickly remove the
lining and pass it out of the body. Given that abdominal pain is the most common of
all (pre)menstrual changes, it is thought that this cramping may help remove the
lining (along with the flow of uniquely non-clotting blood, and silky smooth clear
menstrual fluid).



C. Inflammation

The most common (pre)menstrual changes reflect the
cardinal signs of inflammation; pain, blood flow changes,
swelling (water retention), and an increase in body
temperature. Just think what happens if you accidentally
scratch the skin on your arm... It may hurt a little, the
skin will turn red and perhaps bleed, the area may swell
up, and it will become warm to touch. 
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These same processes occur when an egg is released from an ovary, the lining of
the womb gets thicker, and during the period. This makes sense, given that
ovulation, spontaneous decidualisation (SD), and menstruation are all known to be
inflammatory processes; levels of inflammatory markers have been found to be
higher in those experiencing PMS (Premenstrual Syndrome); and anti-inflammatory
diets, medications, and lifestyle changes effectively alleviate most cyclical symptoms.
[See our 'What's Normal' guide for details.]

Systemic inflammation can also explain how external factors such as relationship,
financial, or work stress can make (pre)menstrual changes worse at times. It also 
 helps to explain why viruses, infections and underlying health conditions can be
triggered or worsened just before and during the period (e.g., asthma, migraine,
epilepsy, depression, anxiety, acne, or IBS (Irritable Bowel Syndrome).

 E. Iron deficiency (anaemia)

Another contributing factor to (pre)menstrual changes seems to be low levels of iron
in the blood. Of course, this is very common in people who menstruate because,
over time, a substantial amount of blood iron is lost through menstruation, and/ or
childbirth. 

Our Menstrual Matters crowd science 'symptom checker' research project has
collected data from over 1500 people- the one statistically significant pattern we have
identified so far is between iron deficiency (anaemia) and the severity and number of
(pre)menstrual changes experienced. This is in line with several other studies that
have found a link between anaemia and PMS (Premenstrual Syndrome). 



B. Hormones

Researchers have spent almost 100 years trying
but failing to find a causal relationship between the
female sex hormones (oestrogen and
progesterone) and any (pre)menstrual changes. 

There are also no significant differences between
the average levels of these hormones in the
minority of individuals experiencing problematic
changes (i.e., PMS) and those who do not.

It would, therefore, be more accurate to frame the
female sex hormones as necessary for the co-
ordination of crucial reproductive processes rather
than the direct cause of any cyclical symptoms. 
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Why the other answers are wrong...

Some of you may have answered 'G' (all of the above) or picked one of the answers
B or D. Here's why these are not accurate descriptions of what causes
(pre)menstrual changes.

D. The moon

Nope. A healthy menstrual cycle ranges from 21 to
35 days in length, and typically varies by 1 to 4
days each cycle. The lunar cycle is always 29.5
days long. There is no causal relationship between
the moon and menstruation or (pre)menstrual
changes. 

Sometimes your period may coincide with the full
or new moon- that’s just how cyclical things work.
Sometimes they ‘converge’ (draw closer together),
happen at the same time, then they ‘diverge’ (get
further apart). Mood changes (in all humans) do not
correlate with the full moon, either. This is another
myth.



Why aren't we taught this at school?

In school (even medical school) textbooks, the menstrual cycle is usually reduced
to just the 'hormonal fluctuations' that coordinate the three main processes involved
(ovulation, SD, and menstruation). There is no good reason for this. Yet again, it
seems as though gender myths are more powerful than the available scientific data
when it comes to menstrual health.

Myth# 1- The myth of the irrational/ hysterical/ hormonal female

The 17th Century myth of the 'hysterical female' persists to this day. This is the
disproven idea that ‘all women’ are prone to irrational, incapacitating, and
dangerously strong emotions, due to the female reproductive body. 

While most people do not believe that the womb makes women crazy, lots of
people still believe that the female sex hormones might! Even though no direct
causal link between either oestrogen or progesterone and depression or anxiety (or
any other mental health issue) has ever been identified. In fact, oestrogen has
been shown to alleviate low and anxious moods during the perimenopause.

Unfortunately, the term ‘hormonal’ is also used as another way of saying ‘crazy’ or
‘irrational’ or to imply that someone may be exaggerating, inventing, or imagining
their experiences. At the same time, the menstrual cycle is often inaccurately
portrayed as being ‘hormonal’ rather than the three physical processes of
ovulation, SD and menstruation. 

This strongly implies that people who menstruate (mainly women) are somehow
‘more hormonal’ (i.e., crazy) than those who do not (mainly men). This is not true.
All humans experience very similar and continuous hormonal changes throughout
their lives and these do not make anyone irrational or mentally distressed.
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What can we do about this?

We can ask the publishers of school and medical
textbooks to include more comprehensive and
evidence-based descriptions of the menstrual cycle.
We can ask our (med) schools to teach us about
how social myths can limit our medical and self-
knowledge, and health & wellbeing. Finally, we can
share what we now know with others! 


