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ABSTRACT

Background: There is increasing evidence of challenges that girls and women face in managing menstruation and
vaginal bleeding. In many societies, these are handled behind the scenes as cultural taboos.

Objectives: The study aims to address the effects of menstrual hygiene on excessive vaginal bleeding during and after
delivery.

Methods: The study used data from the fourth round of the National Family Health Survey. The study included
146,121 women aged 15-24 years from high focused states of India. Chi-Square analysis was used to examine the
significance of menstrual hygiene on excessive vaginal bleeding during and after delivery. In addition, binary logistic
regression was used for the assessment of the adjusted effects.

Results: The prevalence of excessive vaginal bleeding during and after delivery ranged from 4.3 percent to 12.8
percent and 2.6 percent to 8.2 percent, respectively. Women who use hygienic method of protection to prevent blood
stains during menstrual period were at lower risk of suffering from excessive vaginal bleeding during (OR=0.80; 95%
CI=0.77, 0.84) and after delivery (OR=0.91; 95% CI=0.86, 0.97). Women who had terminated pregnancy, having

higher BMI and lower level of education were also at higher risk.

Conclusion: The study portrays evidence of a strong association between menstrual hygiene and excessive vaginal
bleeding during and after delivery. Therefore, attention in research, practice and policy, including improved
education, training and communication, is necessary to break the silence around girls and women’s regarding

menstrual hygiene.
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INTRODUCTION

Menstruation, or the monthly shedding of the uterine lining, is
the most significant part of a woman's menstrual cycle. The first
menstruation (menarche) occurs at a very tender age, between
11 to 15 years [1]. The onset of menstruation is one of the most
substantial changes that occur in adolescent girls. On any day,
over 800 million adolescent girls and women worldwide are
menstruating [2]. However, the complications and challenges
that surround it are understudied, especially in the resource-poor
scenario.

Although menstruation is a natural process, it is widely linked to
several misconceptions and practices. There is increasing evidence
of challenges upon girls and women in managing menstruation

and vaginal bleeding [2,3]. It is widely regarded as unclean or
dirty and is handled behind the scenes as cultural taboos [4].
This vulnerability of women holds particularly in India, where
female children are neglected [1,5]. Isolation of the menstruating
girls and their restrictions on them has underpinned a negative
attitude towards this natural process. With insufficient
information, ongoing social, cultural and hygiene taboos,
inadequate sanitation and waste disposal facilities, menstruating
girls or women experience fear, shame and confusion while
facing the challenges in managing their menstrual hygiene [6-
8]. Maintaining good hygiene with challenges like access to
water, restrooms, and sanitary products is poor, and where the
discussions regarding menstruation is considered, a taboo is very
difficult. These WASH inadequacies directly affect women’s
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health and put them at serious health risk [2,7]. There has also
been evidence of how inadequate privacy, sanitation facilities and
disposal systems make women vulnerable to mental, emotional
and physical problem during their cycle days [9]. Based on the
information about the challenges that the women in the low and
middle-income countries are facing regarding the management of
menstrual hygiene, some researchers are even hypothesizing that
the evidence regarding poor menstrual hygiene that they have,
represents the tip of the iceberg [2]. In reality, the problem is
much severe.

Avariety of factors affect menstrual behaviors, the most important
being education, economic and residential status. Researchers
have been discussing how the onset of menstruation also meant
the onset of new restrictions on the movement of girls [5,9].
They found evidence of gitls' abilities to pursue an education
or a career they wanted to pursue hindered by menstruation.
Poverty is another factor that prevents women from managing
their hygiene effectively; there is evidence of women not using
commercially sold sanitary napkins since there is a cost associated
with it. The women's Body Mass Index (BMI) also affects the
amount of blood flow of women. Obese women usually have
irregular cycles and are also prone to quite heavy menstrual flow
during their periods [10,11]. Women's proper hygiene during
menstruation is quite important, as it increases vulnerability to
Reproductive Tract Infections (RTI) and other health risks. It is
the cause of various morbidities faced by women in later stages of
life. Maternal morbidity is a precursor to maternal mortality and
a potential cause of lifetime disability and poor quality of life [12].
Excessive vaginal bleeding during and after delivery can cause a
severe drop in women’s blood pressure and may lead to shock
and even death if not treated appropriately [13]. Haemorrhage is
one of the top three direct obstetric causes of maternal mortality
worldwide, with most deaths occurring within 24-48 hours of

delivery [14].

The interplay of socio-economic status, menstrual hygiene
practices and diseases related to the wurinary tract are
noticeable. Today millions of women are sufferers of RTI and
its complications, and in various cases, the infection transmits
to the offspring of the pregnant mother [1]. Globally, 289,000
maternal deaths were estimated in 2013, a decline of 45 percent
from 1990, but 300 million women suffer from shortterm or
long-term morbidities due to pregnancy or childbirth [15,16].
The Maternal Mortality Ratio in India during 2004-06 was 254
per 100,000 live births with wide geographic variations, which
slightly declined to 212 per 100,000 live births in 2007-2009. In
2014-16 the Maternal Mortality Ratio was 130 per 100,000 live
births. The government of India is trying hard to bring down
the level of maternal mortality and morbidity. The recently
introduced National Health Mission focused on the process
and developed the outcome indicators to reflect equity, quality,
efficiency and responsiveness. The Mission also aimed to reduce
the maternal mortality ratio to 1 per 1000 live births. However,
it is still a vexing problem. The maternal mortality ratio in the
“high focused states” is relatively higher than in other states
of the country. It was estimated at 188 per 100,000 live births.
Maternal health care utilization is also relatively low in these
states [17]. The number of women facing maternal morbidities
and hence mortality is enormous in these states. Therefore, it
would be worthwhile to know what the factors that underplay
a significant role here are. Thus, keeping in mind the perceived
quality of care and the challenges faced by the girls or women
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in these states, the study aims to assess the effects of menstrual
hygiene on excessive vaginal bleeding during and after delivery in
the high focused states of India.

MATERIALS AND METHODS

Data from the fourth round of the National Family Health
Survey was used for the analysis. The National Family Survey
is a nationally representative survey conducted across all states
and union territories of India. In its fourth round, it collected
information on fertility, infant and child mortality, the practice of
family planning, maternal and child health, reproductive health,
nutrition, anaemia, utilization and quality of health and family
planning services and HIV/AIDS. Since our study is primarily
focused on women's reproductive health, we extensively used the
women file of the survey for our analysis. The study focused on
the nine highly focused states of India viz. Assam, Bihar,

Chhattisgarh, Jharkhand, Madhya Pradesh, Odisha, Rajasthan,
Uttar Pradesh and Uttarakhand. These states are grouped under
“high focused states” due to their poor maternal and child health
outcome indicators and high fertility rates. These states account
for about 48.5% of India’s total population. The study included
146,121 women aged 15-24 years. One of the maternal morbidities,
excessive vaginal bleeding during delivery and within two months
after delivery, has been considered the outcome variable. The
prognosticator of the outcome variable, menstrual hygiene has
been categorized as hygienic and unhygienic. Those women using
locally prepared napkins, sanitary napkins and tampons during
their menstrual days have been categorized as hygienic. And those
women who are using cloths and other material or not using are
categorized as unhygienic. Other than menstrual hygiene, we
have also considered following socioeconomic and demographic
characteristics viz. whether the women had terminated pregnancy
(yes or no), body mass index of the women (less than 18.5, 18.5
to 24.9 and 24.9 and above), level of education (no education,
primary, secondary and higher), household wealth quintile
(poorest, poorer, middle, richer and richest) and place of
residence (rural and urban).

Chi-Square analysis was used to examine the significance of
menstrual hygiene on excessive vaginal bleeding during and
after delivery. And binary logistic regression was used for the
assessment of the adjusted effects. STATA 13 was used for

executing the analysis.

RESULTS

Figure 1 presents the prevalence of excessive vaginal bleeding
during and after delivery in high focus states of India. In all
states, the prevalence of excessive vaginal bleeding is higher
during delivery than after delivery. The prevalence of excessive
vaginal bleeding during delivery in the high focus states ranged
from 4.3 percent in Uttarakhand to 12.8 percent in Madhya
Pradesh. While the prevalence of excessive vaginal delivery
after delivery ranged from 2.6 percent in Uttarakhand to 8.2
percent in Bihar. States like Madhya Pradesh, Bihar, Odisha,
Chhattisgarh, Jharkhand, Rajasthan and Assam have a relatively
higher prevalence of excessive vaginal bleeding during delivery
as compared to other states. Figure 1 also provides information
on the significance of the estimates of the prevalence of excessive
vaginal bleeding in the form of error bars. The narrow line
of the error bar represents that the variation of the estimated
prevalence of each state is not too large and reliable. It also shows
that the estimated prevalence differs significantly from one state
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to another. Table 1 presents the prevalence of excessive vaginal
bleeding during and after delivery by different socioeconomic
and demographic characteristics. The prevalence of excessive
vaginal bleeding during and after delivery among those women
who were unhygienic during their menstrual period is higher
than those who were hygienic. Its prevalence among unhygienic
women were 10.46 percent (95% CI=10.25, 10.67) and 5.49
percent (95% CI=5.33, 5.65) respectively. Compared to women
who had no terminated pregnancy, the prevalence of excessive
vaginal bleeding was higher among those women who had prior
terminated their pregnancy. Its prevalence was 21.13 percent
(95% CI1=20.18, 22.07) during delivery and 12.20 percent (95%
ClI=11.44, 12.96) after delivery. With the increase in the women's
body mass index, the prevalence of excessive vaginal bleeding
also increased. On the contrary, as the women's education and
socioeconomic status increases, the prevalence of excessive
vaginal bleeding decreases. Its prevalence among women who had
attained no formal education is 15.97 percent (95% CI=15.47,
16.47) during delivery and 8.79 percent (95% CI=8.84, 9.17) after
delivery. While its prevalence among women who had attained
higher education is 4.66 percent (95% CI=4.35, 4.97) during
delivery and 2.82 percent (95% CI=2.57, 3.00) after delivery.
Compared to women living in urban areas, the prevalence of
excessive vaginal bleeding is higher among those living in rural
areas. Its prevalence in rural areas are 9.37 percent (95% CI=9.19,
9.54) during delivery and 5.11 percent (95% CI=4.98, 5.24) after
delivery.
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Table 2 presents the effects of menstrual hygiene on excessive
vaginal bleeding during and after delivery adjusted for different
demographic and socioeconomic characteristics. With references
to unhygienic practices during menstrual period, women who
adopt hygienic practices are less likely to suffer from excessive
bleeding during (OR=0.80; 95% CI=0.77, 0.84) and after
(OR=0.91; 95% CI=0.86, 0.97) delivery. Women who had
terminated pregnancy are more likely to suffer from excessive
bleeding both, during (OR=2.67; 5% CI=2.51, 2.84) and after
(OR=2.70; 95% CI=2.50, 2.92) delivery. As the body mass index
of the women increases, the risk of suffering from excessive vaginal
bleeding both during and after delivery is likely to increase. On
the contrary, the risk of suffering from excessive vaginal bleeding
decreases as education increases. Compared to women in the
household with poorest socioeconomic status, women in the
household with middle (OR=1.08; 95% CI=1.02, 1.14) and richer
(OR=1.08; 95% CI=1.01, 1.15) socioeconomic status are more
likely to suffer from excessive vaginal bleeding during delivery.
However, women in households with the richest socioeconomic
status are less likely to suffer from excessive vaginal bleeding after
delivery (OR=0.82; 95% CI=0.73, 0.93). A compared to women
living in urban areas, women living in rural areas are more likely
to suffer from excessive vaginal bleeding during (OR=1.31; 95%
CI=1.24, 1.38) and after (OR=1.39; 95% CI=1.29, 1.50) delivery.
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Figure 1: Prevalence of excessive vaginal bleeding during and after delivery in high focus states of India.
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Table 1: Prevalence of excessive vaginal bleeding before and after delivery by different socioeconomic and demographic characteristics.

During Delivery After Delivery
Prevalence 95% CI1 p-value Prevalence 95% CI1 p-value
Menstrual hygiene
Unhygienic 10.46 10.25 10.67 <0.01 5.49 5.33 5.65 <0.01
Hygienic 6.43 6.24 6.61 3.63 3.49 3.78
Terminated pregnancy
No 7.99 7.84 8.13 0.0l 4.26 4.15 4.36 <0.01
Yes 21.13 20.18 22.07 12.2 11.44 12.96
Body mass index
Less than 18.5 7.81 7.58 8.04 4.1 3.93 4.21 <0.01
18.5 to0 24.9 9.04 8.85 9.23 <0.01 4.9 4.76 5.05
24.9 and above 9.46 8.87 10.05 5.33 4.88 5.79
Level of education
No Education 15.97 15.47 16.47 8.79 8.84 9.17
Primary 12.94 12.42 13.47 0.0l 6.73 6.34 7.13 <0.01
Secondary 7.02 6.86 7.19 3.72 3.6 3.84
Higher 4.66 4.35 497 2.82 2.57 3.06
Wealth quintile
Poorest 10.62 10.32 10.92 5.79 5.56 6.02
Poorer 9.21 8.91 9.5 5.03 4.81 5.26
Middle 8.35 8.03 8.68 <0.01 4.54 4.3 4.79 <0.01
Richer 7.2 6.86 7.55 3.66 3.41 391
Richest 5.19 4.86 5.51 2.68 2.45 2.91
Place of residence
Urban 6.23 5.97 6.48 0.0l 3.15 2.96 3.33 <0.01
Rural 9.37 9.19 9.54 5.11 4.98 5.24

Note: CI=Confidence Interval; p-value refers to Chi-Square p-value.

Table 2: Effects of menstrual hygiene on excessive vaginal bleeding during and after delivery adjusted for different demographic and socioeconomic
characteristics.

During delivery After delivery
OR 95% CI OR 95% CI
Menstrual hygiene
Unhygienic ® - - - - -
Hygienic 0.8*** 0.77 0.84 0.91*** 0.86 0.97
Terminated pregnancy
No ® - - - - - -
Yes 2.67"** 2.51 2.84 2.7 2.5 2.92
Body mass index
Less than 18.5 ®
18.5 t0 24.9 1.18*** 1.14 1.23 1.21%** 1.15 1.28
24.9 and above 1.37%** 1.27 1.48 1.46*** 1.32 1.62
Level of education
No Education ® - - - - P P
Primary 0.8*** 0.76 0.86 0.77** 0.71 0.84
Secondary 0.45%** 0.43 0.47 0.45%** 0.42 0.48
Higher 0.33*** 0.3 0.36 0.39*** 0.34 0.43
Wealth quintile
Poorest ® - - - - P P
Poorer 1.03 0.98 1.08 1.02 0.96 1.09
Middle 1.08** 1.02 1.14 1.04 0.96 1.12
Richer 1.08** 1.01 1.15 0.95 0.87 1.04
Richest 0.94 0.86 1.02 0.82*** 0.73 0.93
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Place of residence

Urban ® - - -
Rural 1.31%** 1.24 1.38 1.39%** 1.29 1.5
Constant 0.12*** 0.11 0.13 0.06*** 0.05 0.06

Note: *** pvalue <0.01; ** pvalue <0.05; OR=0dds Ratio; CI=Confidence Interval.

DISCUSSION

The study discusses the effects of menstrual hygiene on maternal
morbidity, particularly excessive vaginal bleeding during and after
delivery. It unravels some of the hidden facts of the relationship
between the duos in the high-focused states of India. The “high
focused states” are the states where the maternal health outcomes
are poor and fertility rates are high [18,19]. Despite continuous
efforts from policymakers to improve the country's maternal
conditions, particularly for “high focused states”. Compared to
other Indian states, the maternal conditions in these states are
still considerably poor with wide variations [20]. Similarly, the
study shows a wide variation in the prevalence of excessive vaginal
bleeding during and after delivery between these states. However,
within states, estimates are significantly different and reliable.
A state like Uttarakhand has the lowest prevalence of excessive
vaginal bleeding both during and after delivery. Whereas Madhya
Pradesh and Bihar respectively have the highest prevalence
of excessive vaginal bleeding during and after delivery. Several
authors have opined that emphasis on menstrual hygiene should
be strengthened [2]. Managing menstrual hygiene is fundamental
to reducing the burden of maternal morbidity, a precursor
of maternal mortality (4,12]. Both bivariate and multivariate
analysis show a significant association between menstrual hygiene
and maternal morbidities, i.e., excessive vaginal bleeding during
and after delivery. Compared to women who prefer to use the
unhygienic method, women who prefer to use the hygienic
method for managing menstrual bleeding are less likely to
suffer from maternal morbidities. Reproductive tract infections
and urinary tract infections, which have become an epidemic
that devastate women’s health, is closely interrelated with poor
menstrual hygiene. Therefore, proper menstrual hygiene and
correct knowledge and beliefs can protect womenfolk from this
kind of suffering. Various studies have stressed the importance
of females being aware of menstrual hygiene and its linkages
with better maternal health [1,5]. Women’s ability to manage
menstrual hygiene appropriately involves various social, cultural
and financial constraints. These constraints negatively affect their
ability to manage menstrual hygiene leading to major maternal
health risks [4]. Limited availability of clean, accessible water and
sanitation facilities adds to the existing problem in managing
menstrual hygiene [4]. Results show a significant relationship
between higher BMI and the amount of blood flow. Women who
have higher BMI are more likely to have an excessive amount of
blood flow. The findings go in line with another study conducted
in PortSaid city [11]. Excessive blood loss can also lead to
anaemia and other complications. Obesity (BMI > 24.9) is one of
the underlying predisposing factors for excessive blood loss [10].

The studyshows that the risk of excessive vaginal bleeding decreases
as the level of education and household socioeconomic status
increases. Other studies have also highlighted the importance of
educational intervention leading to significant changes in girls'
knowledge regarding managing their menstrual hygiene [5,8].
There are various studies that are consistent with the finding that
socio- economic status is an inhibitor to practicing safe menstrual
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hygiene, poor women use old cloth during their periods because
sanitary pads involve a cost. The use of cloth has been linked
to increased chances of microbial growth and hence infections
[5,7]. Not only this, they wash and reuse the same cloth, which
at times can be really unhygienic because of not being properly
washed or the cloth not being dried properly [1]. The study also
showed that the prevalence of excessive vaginal bleeding is higher
among women residing in rural areas than women in urban
areas. A higher level of awareness regarding menstrual hygiene
among urban adolescent girls compared to rural has been found
in other studies [1,5,21]. The above findings reinforce the urgent
need to encourage safe and hygienic practices among women
and dispel the taboos, misconceptions and restrictions regarding
menstruation. Women’s lack of meaningful participation against
the cultural taboos and practices surrounding menstruation
hinders implementing practical solutions. This requires longer-
term strategies to bring about cultural change.

The study shows a significant association between menstrual
hygiene and maternal morbidities. However, the association
established in the study is an outcome from cross-sectional
data. Its association could have been more reliable if we have
considered longitudinal data for the analysis. But, data on
maternal morbidity based on the longitudinal study is not
available for these high focused states. In addition, the cases
of excessive vaginal bleeding during and after delivery are self-
reported. And, since the National Family Health Survey provides
information on menstrual hygiene only for women whose age is
between 15 years to 24 years, we are compelled to restrict our
study to this age group only.

CONCLUSION

The study portrays evidence of a strong association between
menstrual hygiene and excessive vaginal bleeding during and
after delivery. While the risk of acquiring excessive vaginal
bleeding decreases as the level of education of the women and
socioeconomic status of the household increases. Therefore,
attention in research, practice and policy, including improved
education, training and communication, is necessary to break
the silence around girls and women regarding menstrual hygiene.
A key priority for society should be to let the girls and the
women have the required knowledge, facilities and the cultural
environment to manage menstruation hygienically and with
dignity.
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