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Increased global attention is being paid to the importance 
of adolescent and adult women’s experiences of menstrua-
tion in low- and middle-income countries, and the chal-
lenges these experiences present to health, education and 
gender equality.1–5 Although much of the focus has been 
on menarche as a window of opportunity for early engage-
ment in young women’s sexual and reproductive health,6 
minimal attention has been paid to the natural linkages 
between menstrual health and hygiene and females’ man-
agement of reproduction over their life course.

Menstruation over the Life Course
Menstruation is not a single reproductive event for 
females, but instead one that recurs frequently over 2–3 
decades and is intimately tied to their exposure to the risk 
and experience of pregnancy and childbirth. Hormonal 
cycling prompts the preparation of the uterus for preg-
nancy, ovulation and the sloughing of the  uterine lining— 
menstruation—in the absence of implantation. Menarche 
signals the capacity to become pregnant and a young 
woman’s entry into the reproductive process; the average 
female experiences as many as 455 cycles across her repro-
ductive years. The appearance of bleeding each month 
may be welcomed as a sign of regularity and healthy 
functioning of her reproductive system. Menstruation sig-
nals the absence of pregnancy, which may invoke relief 
if pregnancy was not desired or fears of infertility, while 
its nonappearance may indicate  pregnancy, desired or 
unintended. Menstrual cycles are interrupted by preg-
nancy, postpartum amenorrhea, lactationally induced 
amenorrhea from breastfeeding and by some contracep-
tive  methods. Women enter perimenopause and  periods 
become less frequent until the menstrual process con-
cludes at menopause. Medical interventions, such as 
hysterectomies, will also terminate menstruation, as will 
other treatments for serious illness.

Menstruation in Low- and Middle-Income Countries
An adolescent or adult woman’s experiences of her men-
strual period are shaped by her physical and sociocul-
tural environment. Although menstruation is a frequent, 
natural process, it is often shrouded in stigma. Aversion 
to blood and bodily fluids, and beliefs that menstruation 
releases “bad” or “unclean” blood, evokes an image of men-
struation as dirty.7 Menstruation’s association with female 
reproduction and sexuality elicits further shame—making 
the subject taboo. Across the globe, menstruation is expe-
rienced negatively and in secret.1,8,9

Particularly in low- and middle-income countries, men-
arche is often met with fear and distress—many adoles-
cent women are insufficiently informed of menstruation’s 
onset, its biological origins or practical management.9–12 A 
systematic review of research in India found that, pooled 
across studies, 48% of young women did not know about 
menstruation before experiencing menarche.13 Qualitative 
studies have shown that adolescent women continue to 
receive inadequate information about the menstrual cycle, 
pain, practical management and links with fertility and 
reproduction, and that these deficits extend into adult-
hood.9,14–16 Myths about menstrual bleeding and restric-
tions placed on menstruating individuals are prevalent 
across contexts and inhibit social participation.9,12 Explicit 
taboos regarding menstruation range in content: They 
may concern menstrual blood disposal because of fears 
of infertility or “curses” if others see menstrual blood, or 
dietary restrictions during menses because of the per-
ceived influences of different types or temperatures of food 
on blood flow.9,12,16,17 In some settings, females experience 
restrictions on participation in religious activities, tending 
to fields, cooking or undertaking other household chores. 
Such restrictions are often founded on the belief that men-
struating women are impure and pollute the items, crops 
or food with which they come into contact. Restrictions 
on women’s movement may include confinement to the 
home, or limitations on school and social participation or 
interactions with males.16,18,19

In low- and middle-income countries, and among dis-
advantaged populations in high-income countries, men-
strual experiences are shaped by the absence of materials 
and infrastructure to support the hygienic and effective 
management of menstrual bleeding.9,20 Findings from 
national Performance Monitoring and Accountability 
2020 surveys across 11 low- and middle-income coun-
tries suggest that in most countries, fewer than half of 
young and adult women reported having everything they 
needed to manage their periods.21 Adolescent and adult 
women commonly report difficulty obtaining preferred 
menstrual materials; many report that their materials 
are uncomfortable, cause itching or chafing, move out 
of place and are inadequate for blood absorption.22,23 
Washing and drying reusable menstrual materials pres-
ents a challenge where women have unreliable access 
to water and soap; lack private spaces for washing; and 
are unable to openly dry absorbents because of weather, 
space restrictions or stigma.14,24 Infrastructure at school, 
home and workplaces often does not provide sufficient 
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More than 99% of maternal deaths* occur in low-resource
settings; in parts of the developing world, as many as one
in six women die of maternal causes.1 Currently, seven de-
veloping countries—Afghanistan, Angola, Malawi, Niger,
Rwanda, Sierra Leone and Tanzania—have maternal mor-
tality ratios of at least 1,400 maternal deaths per 100,000
live births.2

Levels of maternal mortality were similarly high in Eu-
rope and North America only a century ago; today, how-
ever, a woman’s lifetime risk of dying from maternal caus-
es is as low as one in 30,000 in these areas (e.g., the MMR
in Sweden in 2005 was 12/100,000).1,3,4 Much of this de-
cline in maternal mortality has resulted from improve-
ments in obstetric care (including early recognition of risk
factors for pregnancy complications), access to safe abor-
tion and other advances in health care.1

Such improvements in obstetric care are urgently needed
in the developing world—for example, all women should
have a skilled birth attendant and access to medical facili-
ties—and would do much to reduce the high rates of mater-
nal death. However, a commitment to complex, high-cost,
long-term solutions to the problem of maternal mortality
should not divert us from immediate, low-cost, low-tech ap-
proaches.5 One such solution is simply reducing fertility.

Fertility has declined during the last century, particu-
larly in industrialized countries,5,6,7 and this decline has
accompanied changes in family structure and desired fam-
ily size, urbanization, and increased access to and use of
modern contraceptives. However, in many developing re-
gions where maternal mortality is high, fertility remains
high as well. The total fertility rate (TFR)—the average
number of live births a woman has during her lifetime—is
still at least five children per woman in 34 countries and
territories, most of them in Sub-Saharan Africa.2

In Prata and colleagues’ 2010 cost-benefit analysis of dif-
ferent aspects of maternal care, the combination of two re-
productive health interventions that affect fertility rates—
providing family planning and providing access to safe
abortion—was the most economical way to reduce mater-
nal deaths in low-resource settings.8 However, two ques-
tions remain: Exactly what role do fertility decline and im-

provements in obstetric care play in reducing maternal
mortality? And, which intervention decreases maternal
mortality most effectively?

A Hypothetical Exercise
To highlight the role of fertility decline in reducing mater-
nal deaths, we conducted an exercise using historical data
on fertility and maternal mortality to create two hypothet-
ical scenarios. In the first scenario, fertility levels in a pop-
ulation stayed the same between the early 1900s and the
early 2000s, while maternal mortality ratios fell to 2005
levels. This scenario estimated the impact of improved ob-
stetric care on maternal mortality. In the second scenario,
we reversed the situation, using century-old maternal mor-
tality rates in combination with current TFRs; this allowed
us to estimate how reducing fertility affects the number of
maternal deaths. 

Our analysis focused on Sweden, one of the few coun-
tries for which long-term, high-quality, age-specific data on
fertility and maternal mortality ratios are available. We
used data from 1911 and 2005 (or as close to these years
as possible) for women aged 15–49. Because maternal
mortality is rare in Sweden (in 2005, only six women died
of causes related to pregnancy or childbirth9), we could
not calculate age-specific maternal mortality ratios for
2005. Therefore, we used Wildman and colleagues’ 20044

estimates of age-specific maternal mortality ratios for Eu-
ropean countries with low maternal mortality. The larger
population size of the pooled multicountry data set al-
lowed for more precise and accurate ratios for each age-
group, and we feel confident that these are reasonable es-
timates for Sweden.

Given the nature of our exercise, it is not necessary to
have rates that are only from Sweden, or that are exactly
from 2005. For simplicity of comparison, as well as to con-
trol for differences in the age distribution of the population
between 1911 and 2005, we created a standard population
size by applying the World Health Organization’s (WHO)
Scandinavian Standard Population Distribution10 to a fic-
tional population of 100 million. This population size was
chosen to make the number of deaths under each scenario
a whole number. The WHO age distributions represented
both males and females; we assumed that 50% of the pop-
ulation was female, yielding a population of 50 million
women, of whom 25 million were aged 15–49 (Table 1,
page 156). 

For each age-group in our hypothetical scenarios, we es-
timated the number of births by multiplying the age-
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support for the needs of menstruating individuals.25 The 
absence of proper doors or locks means females may not 
have safe spaces to change their menstrual  materials, or 
they may not have the mechanisms to adequately dispose 
of used materials.26 These deficits in physical resources 
and environments may contribute to reproductive tract 
infections,27 stress and insecurity,28 and present barriers 
to school and work participation.2,9

Menstruation, Reproduction and Contraception
To exercise control over the timing of sexual activity and 
contraception, females should possess optimal knowl-
edge of their fertility cycle. Fertility awareness, or such 
“natural” contraceptive methods as the rhythm method, 
is based on females’ and males’ understanding of the 
timing of ovulation. Such knowledge, however, is often 
imperfect.29,30 Demographic and Health Survey (DHS) 
data from the most recent surveys (conducted in 2000 
or later) across 71 low- and middle-income countries 
assessed using STATcompiler confirm a problematic lack 
of correct knowledge about the menstrual cycle.31 The 
overall median of national percentages of interviewed 
reproductive-aged women correctly answering that the 
“middle of the cycle” was the most fertile time was 23%, 
while a higher median of 31% responded incorrectly that 
this was “after the period ends.” This incorrect knowledge 
of the fertile period is consistent with findings that many 
adolescent and adult women receive little information 
regarding their menstrual cycle or associated hormonal 
fluctuations and bodily processes.9 While STATcompiler 
does not include males’ fertility knowledge, data from 
four cities in Uttar Pradesh, India, found only one in five 
married men accurately identified the most fertile time.30 
Similarly, a qualitative study among adolescent men 
across three states in India found that they had received 
little information about menstruation.32

Knowledge of fertility and its relationship with men-
struation is also needed during perimenopause, given 
that menopause may not be confirmed until 12 months 
of amenorrhea. Fecundity levels decline with age, but 
even at age 45, approximately half of women (45%) are 
still fecund,33 and unintended pregnancies can occur. 
Data on age-specific fertility rates for women aged 45–49 
in 71 low- and middle-income countries with DHS data 
from 2000 onward show an average of 13.5 births per 
1,000.31 The mean proportion of the total fertility rate 
contributed by women in this older age-group is 2%, and 
can range from 0% to 5%, depending on the individual 
country.34 When women are less knowledgeable about 
the onset of and hormonal changes associated with 
menopause, unintended pregnancies may occur, even if 
contraceptive options exist.

Beyond fertility awareness methods that rely on the 
female’s menstrual pattern to manage pregnancy risk, sur-
gical, barrier and hormonal contraceptive methods may be 
used. Surgical methods—female and male sterilization—are 
widely used and offer couples complete relief of concern 

about pregnancy. Surgical sterilization does not terminate 
menstruation, and hormone production continues natu-
rally. Barrier methods—including the copper IUD, female 
or male condom, diaphragm and spermicides—similarly 
do not disrupt hormonal production or menstruation. 
Hormonal contraceptives, however, intentionally disrupt 
the menstrual cycle. Primary types include the pill (daily, 
monthly, extended and postcoital, as in emergency con-
traception), patch, vaginal ring, injectable and hormonal 
IUD; these are administered orally, topically, by intra-
muscular injection, or by subdermal or uterine insertion. 
Hormonal contraceptives disrupt menstruation and may 
have desired or undesired effects on regular bleeding. 
Hormonal contraceptives can be used clinically to man-
age or regulate menstrual bleeding and associated symp-
toms.35 A literature review by Bahamondes et al. finds that 
hormonal IUDs, as well as combined oral contraceptive 
pills, can confer benefits in controlling heavy menstrual 
bleeding.36 Further, the authors note that the reduction in 
blood loss will improve body iron stores and lower the risk 
of anemia.

The term “contraceptive-induced menstrual bleeding 
changes” (CIMBCs) has recently entered family planning’s 
discourse7 and refers to those bleeding changes result-
ing from contraceptive use. Polis and colleagues’7 scop-
ing review documents women’s responses to CIMBCs, 
which have long been the principal reason provided for 
discontinued use, after the desire to become pregnant. 
CIMBCs often influence nonuse and dissatisfaction, and 
provoke anxieties about the health effects of contracep-
tives. Particularly in the presence of weak reproductive and 
menstrual knowledge and the absence of adequate con-
traceptive counseling, bleeding changes and amenorrhea 
can be interpreted by the woman as a risk to her health 
and fertility.37–39 In qualitative interviews and focus groups 
with single and married Angolan women aged 19–54, 
prolonged or irregular bleeding was cited as a reason for 
discontinuing the implant;37 they found the absence of 
regular menses to be problematic, adding uncertainty as to 
whether they were actually pregnant or not. A qualitative 
study of U.S. females aged 14–24 presenting for implant 
removal within six months of insertion found that many 
reported being unprepared for bleeding changes, despite 
being informed to anticipate them.39

Missed Opportunities
The current disconnect between menstrual health and 
hygiene and contraceptive use and care has resulted in 
missed opportunities to enhance females’ menstrual and 
reproductive experiences, as well as to improve upon 
programmatic approaches and provider delivery of repro-
ductive health services. These opportunities include early 
engagement in the adolescent period, improved knowledge 
of the menstrual cycle and contraception, improved man-
agement and experience of menstruation and CIMBCs, 
and expanded support for adolescent and adult women’s 
sexual and reproductive health autonomy.
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•Early engagement in adolescence. Most young women 
will have reached menarche and experienced numerous 
cycles of menstruation before age 15, when adolescents 
are commonly targeted for sexual health programming 
in educational settings. These first years of menstruation 
present a missed opportunity for reproductive health 
knowledge to be introduced early. Even in the absence 
of other sexual health information, which some 
communities find socially inappropriate, knowledge of 
the menstrual cycle can improve a female’s experiences 
of menstruation and lay a strong foundation on which 
to integrate future sexual health and contraceptive 
education.6

Menstruation may also offer an early entry point to a 
female’s engagement with health care providers. Although 
the subject is underresearched, qualitative studies have 
found that adolescent and adult women experiencing 
menstrual difficulties characterized their interactions 
with care providers negatively.9 In school settings, young 
women report school nurses or health care providers to 
be unsympathetic to menstrual concerns or pain.9 It is 
unclear how these early interactions and any subsequent 
interaction with health care providers regarding menstrual 
challenges may influence later relationships with care pro-
viders for reproductive health needs.
•Improved knowledge of the menstrual cycle and contraception. 
Demystifying the female reproductive system and men-
strual cycle by providing timely, accurate information to 
both females and males is another important reason to 
link menarche and menstruation more explicitly with the 
family planning field. Adolescent and adult women will 
be integrating contra ceptive information, services and 
promotional material with their existing understanding. 
Assuring there is a solid foundation of accurate menstrual 
knowledge is essential and may enable improved pro-
gramming objectives beyond adolescence.

Early, accurate and destigmatizing education on men-
struation represents a clear opportunity for dispelling mis-
conceptions about the menstrual cycle, fertility, behavioral 
restrictions during menstruation, the perceived impurity 
of menstrual blood and concerns about CIMBCs. Doing 
so can strengthen contraceptive practice outcomes, and 
potentially reduce the risk of discontinuation, particularly 
in Sub-Saharan Africa where unmet need for family plan-
ning remains high.40,41 A further challenge is that when 
sexual health or contraceptive education is introduced to 
adolescent men and women in schools, the content focus 
is often on safer sexual practices and avoiding pregnancy. 
Such approaches may fail to address misunderstandings 
of the menstrual cycle and anatomy, menstrual taboos or 
hygiene management needs.42

•Improved management and experience of menstruation  
and CIMBCs. Stigma and restrictions related to menstrua-
tion are likely to influence females’ perceptions and  
experiences of CIMBCs. Any breakthrough bleeding 
is likely to be viewed as menstruation and be imbued 
with the associated shame and restrictions to daily 

activities where these are expected. Moreover, menstrual 
stigma may hinder individuals from discussing bleeding  
changes and menstrual symptoms or from seeking 
 support from social networks and care providers. 
Menstrual restrictions and stigma have received negli-
gible research and program attention in terms of their 
contributions to females’ contraceptive experience and 
satisfaction. Although contraceptive-induced reduc-
tion or stopping of bleeding may alleviate the impact of 
restrictions, contextual understandings of menstruation 
and amenorrhea may still cause distress. As noted by 
Polis and colleagues, menstruation is often perceived as 
the release of “dirty” blood—amenorrhea is viewed with 
distrust, and a myriad of health concerns are thought to 
result from “blockages.”7

To holistically address females’ needs and concerns, 
contraceptive counseling and care must be attentive to 
the difficulties and complexities of managing CIMBCs 
across cultural contexts. In proposing the NORMAL 
(Normal, Opportunities, Return, Methods, Absence 
of menses and Limit) counseling tool for CIMBCs, 
Rademacher et al. reviewed a range of existing ones 
and found that menstrual bleeding changes were insuf-
ficiently addressed;42 this suggests that foundational 
knowledge is needed to support women’s understand-
ing of contraceptive side effects. While Rademacher and 
colleagues highlight the importance of reassurance that 
CIMBCs are normal, greater attention to underlying 
menstrual knowledge deficits, contextual restrictions, 
stigma and physical management challenges may fur-
ther equip care providers to deliver holistic care that 
reinforces adolescent and adult women’s confidence 
and comfort. Moreover, improved menstrual knowledge 
at earlier ages may reduce the subsequent burden of 
such counseling.43 Thus, assessing pervasive stigma and 
misinformation about menstruation in communities—in 
addition to reassuring individual women through coun-
seling sessions that CIMBCs are normal—may represent 
a cost-effective opportunity to improve family planning 
acceptance.

Finally, difficulties in the physical management of 
menstrual bleeding and contraceptive-induced bleed-
ing changes represent a further linkage and opportu-
nity to jointly address menstrual and reproductive 
health challenges. As highlighted above, adolescent 
and adult women may struggle to manage monthly 
menstrual bleeding because of limited facilities or sup-
plies. These challenges likely influence the management 
and experience of breakthrough bleeding and CIMBCs. 
Such realities may present a disincentive to try contra-
ceptive methods or return to contraceptive methods 
after pregnancy, given the potential bleeding changes 
as side effects. Similarly, breakthrough bleeding due 
to  contraceptives—particularly any heavy or irregular 
bleeding—may result in higher levels of dissatisfaction 
and discontinuation if women struggle to access sup-
portive materials and environments.
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•Expanded support for sexual and reproductive health 
autonomy. Many family planning programs seek to decrease 
unwanted pregnancy by empowering females to exercise 
greater control of their bodies and reproductive decision 
making. This has included empowerment interventions 
aimed at females avoiding coerced sex, refusing unwanted 
sex or encouraging shared decision making regarding their 
contraceptive methods.44–46 A growing literature has found 
women’s empowerment and education to be positively 
associated with contraceptive demand and use.47,48 Yet 
despite this increased emphasis on women’s empowerment 
and control, experiences of bodily autonomy during 
menstruation have been neglected.

Adolescent and adult women’s menstrual experiences 
in many settings are characterized by low agency and 
feelings of control over their bodies.9 In high-income 
countries, studies have suggested that menstrual shame 
and body dissatisfaction influence subsequent sexual 
decision making and risk-taking.49,50 Although more 
research is needed, it is plausible that improved experi-
ences with menstruation offer a pathway to the personal 
agency family planning programs seek to encourage and 
promote. While we are not suggesting that improved 
menstrual experience alone can address gender relation-
ships and power in contraceptive decision making, we 
view menstruation as yet another domain in which ado-
lescent and adult women experience compromised con-
trol over their bodies, and have an opportunity for both 
autonomy and control.4

Conclusions
The menstrual cycle is a central feature of females’ lives 
and is integral to their experiences of reproductive health 
and family planning. Menstrual health and hygiene should 
be considered in the delivery of information, in counsel-
ing and in discussions of the health effects of using con-
traceptive methods. The challenges identified by research 
on adolescent and adult women’s menstrual experiences—
including knowledge deficits, pervasive stigma, restrictions 
and difficulties with physical management of menstrual 
bleeding in resource-constrained settings—are relevant for 
understanding and improving contraceptive use, uptake, 
continuation and satisfaction. Increased attention to men-
strual health and hygiene presents opportunities to the 
family planning field for early, comprehensive and lifelong 
provision of information and support to address a female’s 
concerns about contraception and CIMBCs, and to opti-
mize her ability to manage reproduction and sexual deci-
sion making over her life course.
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