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Abstract

a) Purpose of review: The modifiable and non-modifiable determinants and the currently
available methods of assessment of menstrual blood flow will be discussed, with the goal of
helping healthcare providers, researchers, and those interested in public health.

b) Recent findings: Several factors can impact menstruation. The determinants include
modifiable factors such as smoking, nutrition, exercise, stress, weight fluctuation, and benign
gynecologic diseases, and non-modifiable factors such as age, race, and the individual’s genes.
The intertwined dynamic among these determinants needs more critical attention. Currently, the
methods for the assessment of menstruation all have advantages and disadvantages, often with a
tradeoff between practicality and accuracy.

¢) Summary: Considered by many as the fifth vital, menstruation provides a window to

an individual’s general health. The discussion of its determinants and assessment can be more
appropriate for individual contexts, especially from a public health perspective as it can improve
the reproductive health of the population.
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1.0 Introduction

Menstruation is the monthly shedding of blood and tissues from the uterine lining, known as
the endometrium, during the reproductive years and in the absence of pregnancy. The days
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of bleeding are referred to as a “period” or “menses” while the duration between the first
day of two successive periods is referred to as the “menstrual cycle”. The menstrual cycle is
considered the “fifth vital sign” to reflect an individual’s overall health status[1].

Regular menstruation usually indicates a healthy reproductive system[2]. The average cycle
length is 28 days while the length of normal cycles may range from 21 to 35 days, and the
range of normal periods can be from 2 to 8 days [3]. Due to the effects of endometrial lytic
enzymes, menstrual effluent contains prostaglandins, lysed blood clots, and tissue debris. If
the menstrual flow is heavy, individuals can see blood clots as the flow is too fast to allow
the normal lysis of blood clots by the lytic enzymes. According to one source, the average
amount of menstrual flow during the entire period in ovulatory individuals is 33.2 mL[4].
More than 80 mL of effluent is considered heavy menstrual bleeding (HMB) and is typically
referred to as menorrhagia[4]. During reproductive years, irregularities in the lengths and
frequency of the menstrual cycle and the amount of menstrual flow are common and often
collectively called abnormal uterine bleeding (AUB)[5-7]. AUB is one of the most common
complaints in gynecologic practice and can impair general health by causing iron deficiency
anemia, which can be severe, and impair the quality of life. One-third of menstruating
individuals suffer from AUB during their lifetime[5,7].

Menstrual disorders are very common globally, reflecting an under-recognized public health
problem. Identifying and understanding determinants of abnormal menstruation (Fig. 1a)
not only helps reach the correct diagnosis but also provides effective treatment options

for individuals suffering from abnormal menstruation. At the same time, convenient

and accurate assessment of menstrual blood loss (Fig. 1b) is a high priority both in

research and clinical practice. This review aims to discuss both the modifiable and non-
modifiable determinants and various assessment methods of menstrual blood flow and cycle
irregularities (Box 1.).

2.0 A Brief Overview of the Regulation of Menstruation

The menstrual cycle can be divided into three phases: the ovary proceeds follicular
(preovulatory), ovulatory and luteal (postovulatory) phases, while the endometrium cycles
menstrual, proliferative and secretory phases[8]. Menstrual cycle, as a process, is strictly
regulated by fluctuating levels of the female sex hormones (estrogens and progesterone)
throughout all phases. As the result of declining female sex hormone levels, menstrual
bleeding marks the start of a menstrual cycle. The follicular phase varies more than other
phases and measures around 14 days if an individual has a 28-day menstrual cycle[9].

This phase is characterized by the development of ovarian follicles and increasing estrogen
secretion through an upregulation of Follicle Stimulating Hormone (FSH) receptors. High
estrogen levels initiate mucosal proliferation, and increases stroma, glands, and depth of
arteries in the endometrium[10]. The thickening of the endometrium is able to support
implantation and pregnancy in the case of fertilization[11]. Positive feedback of estrogen,
FSH and luteinizing hormone (LH) levels [3] causes the “LH surge,” a peak in LH level that
triggers follicle rupture which releases an oocyte, also called “ovulation” [10]. The ruptured
follicle forms the corpus luteum, which secretes estrogen and progesterone. Estradiol levels
fall at the end of ovulation[4]. The lutealphase occurs after ovulatary phase until the
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end of the cycle. The length of luteal phase is quite stable and lasts around 14 days[4].
During this phase, the corpus luteum and the endometrium are maintained to support a
potential fertilization, implantation, and ongoing pregnancy. If implantation does not occur,
the corpus luteum begins to degenerate and the secretion of estrogen and progesterone is
halted, leading to menstruation. At menstruation, inflammatory processes are initiated in the
endometrium, due to the absence of progesterone[12]. Symptoms of menstruation — pain,
heat, swelling — can be attributed to this inflammation, and are regulated by the declining
progesterone level[12]. This is due to the activation of the pro-inflammatory Nuclear
Factor Kappa B(NF-kB) pathway, which is inhibited by high progesterone levels[12].
Activation of this inflammatory pathway increases levels of cytokines, prostaglandins, and
matrix metalloproteinases, which in turn induces lysis of connective tissue and bleeding.
Endometrial regeneration and healing will be regulated by estrogen during the proliferative
phase, resulting in re-epithelialization of the luminal lining, the growth of stromal tissue,
vessel repair, and finally the cessation of endometrial bleeding[12].

3.0 Determinants of Menstrual Blood Flow (Fig. 1a)

3.1 Non-modifiable Determinants

Non-modifiable determinants include inherent characteristics, such as age, race, and genetic/
family history. While such risk factors cannot be changed, they are very helpful in
understanding which populations are more vulnerable to menstrual problems. Numerous
studies report an association between menstrual regularity and genetics, suggesting that
characteristics affecting menstrual cycle duration are, at least in part, heritable[3,11]. The
follicle-stimulating hormone beta subunit (FSHB) locus, in particular, has been shown

to affect menstrual cycle lengths and menopause timing[3,11]. Race has been associated
with age at menarche and blood flow[13-15]. For example, these studies report that
black menstruators often experience a relatively earlier age of menarche. Menstrual
regularity increases with age, and many studies highlight the prevalence of irregularity in
adolescence[13-15].

3.2 Modifiable Determinants

3.2.1 Smoking—Smoking has been associated with menstrual irregularity[2,16-19].
Menstrual irregularity in smokers is 1.4 times that of nonsmokers [17]. Smokers are more
likely to have infrequent periods, with 3 or more months between cycles [18,19], to have
short menstrual cycles of 21-24 days or less[16,19], and to have heavy periods[2].

It is worth noting that multiple factors can affect period regularity among smokers, such

as age at initiation and frequency of smoking. One study found that starting to smoke

before the age of 19 was associated with more menstrual irregularity than starting later[17].
Therefore, smoking cessation is strongly advised to promote menstrual regularity and overall
health[2,17].

3.2.2 Diet and Nutrition—Accumulating evidence suggests that diet and nutrition have
an impact on the menstrual cycle[20,21]. While a balanced diet including all food groups
provides a wide range of health benefits during the menses, excessive consumption of
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certain nutrients, or lack thereof, can result in harmful effects[22]. Certain nutritional food
groups have been associated with varying levels of menstrual regularity and blood flow.

A Spanish study investigated the effect of adherence to Mediterranean diet and found that
individuals who consumed olive oil daily were more likely to have a lower percentage of
heavy bleeding flow, and alcohol consumption was associated with longer cycle length than
normal[23]. Research also indicates that carbohydrate intake can play a role in menstrual
dysfunction. For instance, individuals following a low-carb or ketogenic diet tend to have
increased menstrual dysfunction, particularly amenorrhea[24,25]. Hence, nutritional intake
does have an effect on menstrual cycles[24,25].

3.2.3 Eating Patterns, BMI, and Significant Weight Fluctuation—Evidence
points to a link between energy balance and reproductive health, revealing the need for
proper caloric intake and consistent mealtime habits for people who menstruate[26]. A
higher prevalence of anovulatory cycles has been reported for individuals with a history of
eating disorders such as anorexia nervosa, binge eating, and bulimia[27-30]. Binge eating
and anorexia in particular were associated with secondary amenorrhea[31-33]. Individuals
with a BMI above the range of 18.5 to 24.9 are more prone to AUB[28,30,34-37]. However,
the type of dysfunction present is quite variable. Individuals with a BMI from 25 to 25.9
have a heavier menstrual blood flow[35,36] and more irregular periods than those who
have a BMI from 18.5 to 24.9[36,37]. For example, a prospective study of college-aged
menstruators found overweight students were at an increased risk of having a cycle longer
than 43 days[37]. Additional studies report menstrual irregularity, particularly amenorrhea,
among individuals with a history of significant weight loss or are underweight (BMI <
18.5)[28,30]. Eating patterns, body weight, and menstruation are intertwined.

3.2.4 Exercise—Functional hypothalamic amenorrhea (FHA) is a menstrual disorder
in which low weight, excessive exercise, or stress lead to the absence of menses [38].
Regular menses requires a minimum fat storage requirement of about 22%, and therefore,
factors that lower one’s body fat percentage such as excessive exercise will contribute to
FHA development[38]. This is commonly seen in athletes who need to maintain low body
weight for success in their sport, though research shows a similar trend in the general
female population as well[39]. Researchers of a prospective study found about 50% of
cycles in exercising menstruating individuals were anovulatory compared to only 4% in
sedentary menstruating individuals[40]. Additionally, menstruating individuals participating
in moderate to vigorous physical activity (3—6 or greater than 6 metabolic equivalent
hours per week) had a significantly higher prevalence of anovulatory cycles[37,40-42].
This included both longer cycle durations (i.e. exceeding at least 35 day) and even
amenorrhea[39].

However, the impact of lack of exercise on menstruation cannot be overlooked. In a study
centered on Danish menstruating individuals, researchers found a strong association between
low physical activity levels and irregular cycles[43]. In particular, obese individuals (BMI
>= 30) with sedentary lifestyles experienced the greatest menstrual irregularity compared to
other groups[43].
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3.2.5 Stress—Stress, which often induces hormonal changes within the body, is known
to have an effect on menstrual dysfunction[37,44—-49]. Major life changes, high intensity
work environments, depressive moods, and stress more generally increases the risk for
irregular menstruation[48]. A few studies found a correlation between stress and longer
cycles with more than 33 days[37,45-48,50]. Additionally, stress seemed to contribute to
other types of menstrual dysfunction. While some studies uncovered an association between
psychological stressors and heavier/prolonged blood flow during menses, others found those
stressors to have an isolated effect on cycle regularity[48]. While the specific etiology may
be inconclusive, stress-induced changes in menstruation affect both cycle duration and blood
flow.

3.2.6 Gynecologic Disorders—Most causes of gynecologic disorders which affect
menstrual blood flow are due to AUB. Fortunately, most patients with AUB can be
treated with safe, efficient, and noninvasive medication such as hormonal contraceptives
and levonorgestrel intrauterine system (LNG 1US)[6,44,49,50].

3.26.1 Uterine Fibroids: Also known as leiomyomas, uterine fibroids are the most
common benign pelvic tumor in reproductive-aged individuals, arising from smooth muscle
cells within the myometrium[6]. No less than 70% of individuals are diagnosed with
uterine fibroids before age 50[51]. Risk factors include race/ethnicity, early menarche,
obesity, diet issues, family history, et al[52]. Though most individuals with fibroids are
asymptomatic, some do present with abnormal menstruation, the most common being heavy
menstrual bleeding[5]. The possible reasons include distortion and/or increased volume of
the endometrial cavity, as well as the impacted endometrial function, especially for the
submucosal fibroids[53]. Medical treatment can be effective for heavy menstrual bleeding
[52], while surgeries such as myomectomy, endometrial ablation, and hysterectomy may be
needed for cases with additional symptoms.

3.2.6.2 Adenomyosis. Adenomyosis is characterized by the growth of endometrial glands
and stroma that proliferate focally or globally inside the uterine wall. Its prevalence is about
5% - 70%[54] The etiologies are unclear, but could possibly be related to abnormal gene
expression[55]. Around one third of individuals with adenomyosis present no symptoms,
though heavy menstrual bleeding and multiple irregular menses (i.e., intermenstrual
bleeding, prolonged menstrual bleeding) are often seen[5,56]. Hormone based therapies may
be effective but hysterectomy remains an option for those with failed medical methods[6].

3.2.6.3 Endometrial and Cervical Polyps. Focal hyperplasia of the endometrium,
including glands and stroma, surrounding a blood-vessels core forms endometrial polyp.
Once they are large enough, these polyps can extend towards the internal 0s[57]. The
prevalence of endometrial polyps ranges from 7.8% - 34.9%[58]. While the causes are
still unclear, it is speculated that genetic and hormonal factors may play a role in polyps
development [6]. Risk factors often include age, obesity, excessive estrogen exposure, and
Lynch syndrome [59]. Both endometrial polyps and cervical polyps can result in AUB.
For instance, intermenstrual bleeding or other types of AUB are seen in more than 60%
of premenopausal patients with endometrial polyps[5,6]. Most endometrial and cervical
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polyps can be diagnosed and removed easily, though surgeries may not be necessary for
asymptomatic individuals.

3.2.6.4 Gynecologic Malignancies and Precancerous Conditions, Hyperplasia: Uterine
malignancies and precancerous conditions can cause AUB. Therefore, it is important

to discern the etiologies via both pelvic examinations, including speculum and rectal
inspection, and pathologic examination such as pap smears and biopsy sampling[6].
Fortunately, non-benign diseases are often identified in the early stages in more than 70% of
individuals presenting with AUB [6].

3.2.6.5 Ovulatory Dysfunction: Ovulatory dysfunction refers to infrequent and

irregular ovulation. This gynecologic disorder has various causes, including
hyperprolactinemia, hypothalamic-pituitary disorders, obesity, extreme exercise/weight
loss, and hypothyroidism[5,60]. However, as the most common endocrine disorder in
reproductive-age menstruating individuals, polycystic ovarian syndrome (PCOS) is the
leading cause of ovulatory dysfunction[61]. PCOS is a complex, multigenic endocrinopathy
linked to menstrual irregularities (mostly anovulatory)[5,62], which has impacts across the
lifespan including reproductive, metabolic and psychological health, affecting 5%-18%

of menstruating individuals[63]. The related symptoms with menstruation range from
amenorrhea, irregular menstrual bleeding to extreme HMB[6]. As one of PCOS’s most
common symptoms, amenorrhea could also be caused by overexercising, undereating and
stress and therefore leads to a misdiagnosis[64]. Detailed medical records of the bleeding
pattern can narrow down differential diagnoses. PCOS can be well-managed based on
individuals’ varying treatment goals[65]. Also, individuals with PCOS can gain regular
menstrual cycles with age[66]. Lifestyle optimization including a balanced diet and regular
exercise can ameliorate the metabolic abnormalities associated with PCOS and improve

the menstrual irregularity and anovulation [63]. PCOS in individuals with a BMI >=

25 [67] may be treated with calorie-restricted diets[68,69] because even a small weight
loss, 5% - 10%, can improve menstrual irregularities[68]. In cases of individuals with

a BMI >= 35 kg/m2, bariatric surgery could offer an option for sustained weight loss,
allowing for restoration of menstrual regularity[67]. Medical therapy such as combined oral
contraceptives is also used as the most efficient and first-line option to manage menstrual
disorders for those not attempting pregnancy[70]. In over-weight individuals with suspected
ovulatory dysfunction, endometrial intraepithelial neoplasia and/or endometrial cancer may
need to be ruled out by endometrial sampling [6].

3.26.6 Other Functional Menstrual Disorders. Anovulation, usually being caused by
Hypothalamic-Pituitary-Ovarian (HPO) axis, dysfunction, seems to explain why around 95%
of otherwise healthy adolescents suffer from AUBJ[71]. It could take up to 2 years for regular
ovulation to begin after menarche[65].

Menopause is identified retrospectively: at least 12 months of amenorrhea in an individual
who is at least 40 years old[72]. As individuals approach their final menopause,
anovulation is also very common, with short bleeding and spotting episodes being the
most frequent symptoms. Meanwhile, HMB usually is present in individuals transitioning
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into menopause[73]. Furthermore, BMI and nutritional status such as low BMI, high BMI/
obesity could increase number of heavy bleeding days[73].

Another disorder to be mentioned is luteal phase defect - a clinical diagnosis with less than
10 days of luteal phase, compared to the normal length of about 14 days[74]. The related
symptoms include short menstrual cycles and premenstrual spotting. Proposed treatment is
usually centered on hormone therapy[74,75].

3.2.6.7 latrogenic: Side effects of medical interventions are called “iatrogenesic”[76].
Abnormal menstruation could be caused by iatrogenic factors such as use of steroid
hormones, intrauterine devices (IUD), medication affecting dopamine metabolism, and
anticoagulants[5,7]. Among these, steroid hormones (such as stopping oral contraceptives)
are the most common reason[60] and can include HMB, an unpredictable pattern of
bleeding, or intermenstrual bleeding[5]. Additionally, other non-gynecologic medicines
including corticosteroid-related drugs, anti-depressants, or anticoagulants may contribute
to HMB and/or prolonged menses[6]. Amenorrhea and hypomenorrhea could also be a
result of infection, cervical stenosis, or intrauterine adhesion due to gynecologic surgeries
[77,78]. The treatment options commonly involve use of hysteroscopic resection, followed
by mechanical and/or hormone therapy[77]. The treatment plan is based on the individual’s
specific symptoms and etiologies.

3.2.7 Non-gynecologic Conditions—Thyroid function and prolactin concentration
should be assessed to individuals with abnormal menstrual bleeding such as amenorrhea
and hypermenorrhea[77]. While hypomenorrhea and polymenorrhea may also be caused

by other uncommon etiologies such as female genital tuberculosis[79]. Abnormal bleeding
may be caused by coagulation disorders, such as Von Willebrand disease, qualitative platelet
disorders, and congenital fibrinogen deficiency[7,80].

4.0 Methods of Assessing Menstrual Blood Flow (Fig. 1b)

4.1 Primarily Clinical Methods

4.1.1 Self-Perception—Gauging the true amount of blood loss during menstruation
based on self-perception can be difficult, since in many cases, the subjective assessment of
the blood flow does not correspond to the actual blood loss[6,81][82]. However, subjective
assessment is very important as: 1) it is usually the factor that prompts the patient to

seek medical care; and 2) it largely determines the quality of life[83]. In addition, detailed
menstrual history including the pattern of bleeding episodes, the appearance of clots, and
total numbers of tampons/pads used, rather than simply inquiring if the period is light or
heavy, should be obtained to better predict the volume of menstrual blood loss[82].

4.1.2 Menstrual Diaries—Menstrual cycle length and bleeding, the number of pads
and/or tampons used in the last 24 hours, and how soaked the pads/tampons can all be
recorded in menstrual diaries, whether on paper or electronically. Even though menstrual
blood loss is difficult to accurately quantify, more than 80 ml of effluent per period is
considered excessive[82]. To simplify, excessive bleeding can be defined as changing soaked
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pads or tampons every one to two hours[65], or the occurrence of three soaked pads or six
soaked regular tampons per day over three days [71,80].

4.1.3 Measurement of Hemoglobin and Iron Levels—HMB often results in iron
deficiency and secondary anemia. However, due to the unawareness of the condition and less
willingness to consult a doctor for HMB symptoms, iron deficiency and iron-deficiency
anemia remain underdiagnosed and underreported[53]. Assessments involve the use of
circulating iron deficiency markers such as serum ferritin and transferrin saturation, as well
as measurement of hemoglobin, hematocrit and red cell counts[84].

4.2 Primarily Research Methods

The Alkaline Hematin (AH) method has been considered the gold standard for menstrual
effluent measurement in research, since its development in 1964[85]. However, in recent
years, the use of validated pictorial methods and estimated menstrual fluid volume have
been adopted as alternative methods[53][86]. Furthermore, the advent of menstrual period
tracking applications and the rise of “Femtech” may present opportunities for research teams
to use period-tracking technology to measure menstrual blood loss in studies[87,88].

4.2.1 Alkaline Hematin Method—Individuals must collect their menstrual sanitary
products, from which blood content is chemically measured. Tampons and pads are soaked
for 20 hours in sodium hydroxide, which extracts hemoglobin and converts it to hematin.
The hematin is then measured with a spectrophotometer. This method has an accuracy of
measuring menstrual blood within 5%[52]; however, it may not be acceptable or feasible for
many individuals as they must collect, store, and submit all used products[53]. This aspect
of the AH method limits its use in clinical settings, though it is well-validated for research
purposes [53] [22].

4.2.2 Estimated Menstrual Fluid Volume—Measuring menstrual fluid loss (MFL)
weight or volume is a simple alternative to AH method[53]. The specific gravity of
menstrual fluid is assumed to be 1; thus, the weight can be measured in grams and converted
to milliliters[53]. One study found that, in a clinical context, the estimated blood volume
from MFL weight correlated with menstrual blood loss as measured by the AH method[89].
Furthermore, Schumacher et al. developed a statistical model in which the estimated blood
volume from MFL weight correlated with menstrual blood loss as measured by AH (r
=0.73, p <0.0001)[90]. Further investigation is warranted to determine the degree of
interchangeability between AH and weighing MFL.

4.2.3 Validated Pictorial Menstrual Methods—Various methods exist for assessing
menstrual blood loss pictorially. PBAC has been validated as diagnostic of menorrhagia,
with a specificity and sensitivity of over 80%[86]. PBAC is inexpensive and semi-
quantitative, as it uses a scoring system qualitatively measured variables which accounts
for number of feminine hygiene products and the degree of saturation of each item[91]. Use
of this method as a substitute for the AH method is increasing in clinical studies, as it is
less involved for participants and less expensive for research teams. The limitations of this
method are that there is a wide variety in pictorial charts used, and a systematic review
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found that charts are not all standardized to account for all 4 variables (pads, tampons, clots,
and flooding). In order to be validated, each pictorial chart must be verified against AH for
each absorbency category (i.e. light/spotting, normal, heavy)[53].

4.2.4 Period Tracking Apps—*“Femtech”, first released in 2013, is known as a
category of developing technology aimed at supporting and improving individuals’
health[87,88]. Individuals can record when their period begins, the degree of flow
throughout the period, and the timing of the end of their period. Tracking this information
allows individuals to receive an estimate for the beginning of the next cycle, the day

of ovulation, and their fertile window, which are helpful to monitor fertility or increase

the probability of pregnancy[87]. Femtech use has expanded to approximately 50 million
individuals worldwide[92]. The top 10 of over 90 apps were discussed in a systematic
review[87] and a review article addressed limitations of these applications[93]. For example,
Pichon et al. described how the design of some applications assumes every individual

is menstruating on a 28-day cycle as opposed to accounting for the variation in normal
menstrual cycles[93]. Applications may rely on what is considered “normal” to provide
predictions to users for their next cycle, day of ovulation, and fertile window[93]; however,
a study by Worsfold et al found that tracking app predictions were inaccurate for cycles that
were not 28 days long or were irregular [87]. Furthermore, Pichon et al. state that some
menstrual tracking applications have been criticized as failing to account for variations in
the gender of menstruators — for example, application aesthetics are typically pink, pastel
and/or have flowers. While these applications exist for the user, there is an opportunity for
expanding research on measuring menstrual blood flow in a systematic way in order to
accurately track menstrual blood loss [93].

5.0 Future Directions

Funding

Nearly half of an individual’s life may be characterized by menstruation. Despite the
negative impact of abnormal menstrual bleeding on one’s quality of life[60], the number
of affected individuals visiting their gynecologists is under presented[94]. Currently, there
are still many challenges regarding the determinants and assessment of menstruation.

For example, the causes of menstrual bleeding disorder are often intertwined and
complicated. On the one hand, obesity is associated with prolonged cycles [95] and PCOS
is positively associated with obesity[96,97]. On the other hand, race and ethnicity are
associated with obesity and PCOS[98]. Therefore, more research related to the etiology of
menstrual disorders is needed. Assessment of menstrual blood loss is a key component

of an individual’s reproductive health and can facilitate identification of pathologic
conditions[60], but it is not easy to estimate and often relies on subjective assessment.
Accordingly, not only general practitioners but also obstetrics and gynecology specialists
need to be educated with a higher awareness of the menstrual disorders[94]. And more
feasible and accurate methods are needed to assess menstrual bleeding in the future.

This work was supported, in part, by NIH Eunice Kennedy Shriver National Institute of Child Health and Human
Development (NICHD) grant 3R01HD094380-04S1.
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Box 1.

Overview of Determinants and Assessment of Menstruation

1.0 Introduction
2.0 A Brief Review of the Regulation of Menstruation
3.0 Determinants of Menstrual Blood Flow (Fig. 1a)
3.1 Non-modifiable Determinants
3.2 Modifiable Determinants
3.2.1 Smoking
3.2.2 Diet and Nutrition
3.2.3 Eating Patterns, BMI, and Significant Weight Fluctuation
3.2.4 Exercise
3.2.5 Stress
3.2.6 Gynecologic Disorders
3.2.6.1 Uterine Fibroids
3.2.6.2 Adenomyosis
3.2.6.3 Endometrial and Cervical Polyps
3.2.6.4 Gynecologic Malignancies and Precancerous Conditions,
Hyperplasia
3.2.6.5 Ovulatory Dysfunction
3.2.6.6 Other Functional Menstrual Disorders
3.2.6.7 latrogenic
3.2.7 Non-gynecologic Conditions
4.0 Methods of Assessing Menstrual Blood Flow (Fig. 1b)
4.1 Primarily Clinical Methods
4.1.1 Self-Perception
4.1.2 Menstrual Diaries
4.1.3 Measurement of Hemoglobin and Iron Levels
4.2 Primarily Research Methods
4.2.1 Alkaline Hematin Method
4.2.2 Estimated Menstrual Fluid Volume
4.2.3 Validated Pictorial Menstrual Methods
4.2.4 Period Tracking Apps
5.0 Future Directions
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Fig. 1a.
The determinants of menstrual blood flow

Non-modifiable determinants are inherent and cannot be changed, while modifiable
determinants can potentially be changed.

Curr Epidemiol Rep. Author manuscript; available in PMC 2024 January 25.

Significant
weight
Fluctuation

Smoking

Non-
Gynecologic
Disorders



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Liang et al.

Page 18

Primarily clinical Research
methods methods

Alkaline hematin method

Self-perception
Measurement of menstrual
fluid loss
Number of pads / tampons
Pictorial menstrual methods
Py Such as PBAC*
&
H lobin and iron level {
emoglobin and iron leve & Basiod e kive seau

Fig. 1b.
The assessment of menstrual blood flow

The assessment of menstruation includes primarily clinical and research methods. These
methods usually doen’t satisfy convenience and accuracy at the same time.

» * PBAC (pictorial blood loss assessment chart) is semi-quantitative with a scoring system
accounting for the number and the degree of staining of of feminine hygiene products.
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