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Menstrual hygiene management and
reproductive tract infections: a comparison
between rural and urban India

Alejandra Almeida-Velasco and Muthusamy Sivakami

Abstract: The objective of the research was to compare factors associated
with menstrual hygiene management (MHM) between urban and rural
ever-married women in India, and its effect on reproductive tract infections
(RTIs). A cross-sectional study was performed analysing data from the
Indian District Level Household and Facility Survey 2007-08 (DLHS-3).
The respondents were ever-married women between 15 and 49 years of
age (N = 577,768). A quarter of women from urban areas use improved
methods compared with only 4.3 per cent in rural areas. Cloth had the
highest prevalence of usage in both areas. Socio-demographic factors
associated with the usage of improved methods were almost the same
between localities. Women using improved methods were less likely to suffer
from RTIs across localities, except for urinary tract infections (UTIs) in rural
areas; UTIs (adjusted odds ratio (AOR) = 0.95 — 1.03 in rural areas and
AOR = 0.80 - 0.88 in urban areas). Findings reiterate the complexity of
MHM and the need for immediate attention from the government and other
agencies to ensure that girls and women have hygienic practices during their
menstrual periods which will help prevent RTIs related to poor MHM.
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MENSTRUATION IS A FEMALE PHYSIOLOGICAL CYCLE, characterized by bleeding from the
uterus through the vagina (Guyton and Hall, 2006; Aniebue et al., 2009). Globally,
52 per cent of females are of reproductive age (House et al., 2013). Many girls in low
and middle income countries (LMICs) start menstruating not knowing about it and
without adequate facilities to properly manage it (Sumpter and Torondel, 2013).
The situation is even less favourable in rural areas (Thakre et al., 2012; Paria et al.,
2014; Das et al., 2015).

During the menstrual period, it is important for women to keep their genitalia
clean (Paria et al., 2014). In many parts of the world, including India, misconcep-
tions and taboos around menstruation have a negative impact on appropriate
menstrual hygiene management (MHM) (House et al., 2013). Education, culture, and
socioeconomic characteristics play significant roles in menstrual sanitation (Paria
et al., 2014). For proper MHM, women must have access to clean water, absorbents,
proper facilities to change, and the ability to clean themselves (House et al., 2013).
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Facilities like toilets and water are important to enable women to conduct their
everyday activities (Sommer et al., 2016). When MHM needs are unmet, women and
girls are more susceptible to reproductive tract infections (RTIs) (Khanna and Bhawsar,
2005; Auemaneekul et al., 2013; Paria et al., 2014; Anand et al., 2015; Das et al., 2015;
van Eijk et al., 2016). There are three ways to contract an RTI: 1) sexually trans-
mitted (STIs); 2) from overgrowth of organisms normally present in the reproductive
tract; and 3) associated with medical procedures such as abortion (Rabiu et al., 2010).
The RTIs commonly found associated with inappropriate MHM are bacterial vaginosis
(BV), candidiasis, and urogenital tract infections. BV and candidiasis are not sexually
transmitted vaginal infections, characterized by vaginal discharge. BV is produced by
an imbalance in the vaginal bacteria and candidiasis by a yeast infection. UTIs are
caused by pathogens getting from the urethra to the bladder; pain while urinating is a
common symptom. Studies have shown the associations between unhygienic MHM
practices and the development of RTIs (McCathie, 2006; Dielubanza and Schaeffer,
2011; Salvatore et al., 2011). Women with poor MHM are three times more likely to
have RTIs than women with proper MHM (Khanna and Bhawsar, 2005; Paria et al.,
2014). Other studies showed that unimproved methods of MHM are correlated with
symptoms of RTIs such as itching of the vulva, pain during urination, and vaginal
discharge (Anand et al., 2015). It is hypothesized that bad hygiene practices cause
moist genitals, leading to opportunistic infections (Das et al., 2015).

Despite the health implications, poor MHM has remained a neglected subject in
most LMICs, now emerging as a global health issue (Sommer et al., 2015, 2016; Dutta
et al., 2016). School absenteeism related to menstruation was one important issue
placing MHM on the global agenda (Sommer et al., 2015; Phillips-Howard et al.,
2016). Absenteeism has been strongly correlated with menstruation as schools often
lack facilities which allow girls to practice hygienic menstrual management. The poor
availability of absorbents has been pointed out as a reason for not attending school
(Mahon and Fernandes, 2010). Results from 64 studies conducted in India reported
that one out of four girls miss school during menstruation (van Eijk et al., 2016).
In Nepal, half of the women interviewed in a study reported not going to school
during their menstruation period due to the lack of proper spaces to wash themselves
(Auemaneekul et al., 2013). A study from Kenya found a link between dropping out
of school and menstruation (McMahon et al., 2011). Addressing this problem from
all perspectives is not only necessary but urgent to avoid the negative consequences it
has on women and girls around the globe. In 2014, UNICEF and Columbia University
convened a meeting, ‘MHM in Ten’, to create strategies to overcome the barriers
menstruation imposes on girls. These include involving governments in promoting
MHM and allocating resources to improve MHM (UNICEE, 2015).

In India, 67.25 per cent of the population live in rural areas (World Bank, n.d.)
and about 28 per cent of the total population (approximately 1.3 billion) are women
of reproductive age (CIA, n.d.). Around 85 per cent of ever-married women still
do not use improved methods to manage menstrual blood (Anand et al., 2015).
Poor MHM contributes to the high prevalence of RTIs and morbidity in India (Garg
etal., 2012). In 2015 the government of India released the MHM National Guidelines,
recognizing the importance of MHM for overall wellbeing of girls and women and
to address and overcome problems associated with poor MHM (Kaiser, 2015).
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Emory University’s ecological framework has been postulated to understand the
multidimensional factors in the aetiology of MHM. This approach organizes factors
which influence MHM into five levels: biological; personal; interpersonal; environ-
mental/resource availability; and societal/government policy (Long et al., 2013;
Dutta et al., 2016). However, it does not consider how improper menstrual hygiene
can lead to RTIs (vaginal discharge/UTIs). Therefore, MHM and its association with
RTIs was identified as an important research gap in the literature (Anand et al.,
2015; Das et al., 2015).

The aim of this study is to understand the differences between rural and urban
ever-married women in India concerning MHM, and how MHM relates to RTIs in
both. Identifying any differences will help create a more comprehensive approach
towards MHM and RTIs, especially in LMICs.

Methodology

Data was used from the District Level Household and Facility Survey (DLHS-3), a cross-
sectional, nationwide survey conducted in India during 2007-2008 (IIPS, 2010).
The DLHS-3 included women aged 15 to 49 years and used two questionnaires;
a household questionnaire which collected information from all members in the
household and an ever-married questionnaire, collecting information related to
women’s characteristics and maternal and reproductive health, including information
on MHM. The questionnaires were bilingual, with questions in the regional language
and English, and were administered through face-to-face interviews. A total of 720,320
households with 643,944 ever-married women 15 to 49 years old were interviewed.
The response rates for the household and ever-married questionnaire were 94 per cent
and 89 per cent respectively (IIPS, 2010). The present study utilized data relating to
MHM from 577,768 women who were in the reproductive period of their lives (post-
pubescent and pre-menopause). The data used for the analysis was the most recent data
available with information on MHM for the whole country using nationally represen-
tative data with systematic random sampling until very recently. Only very few studies
have taken advantage of this data set to understand the issues around MHM.

Outcome variables

This study examined whether rural and urban settings had differences regarding
MHM and self-reported symptoms of RTIs (vaginal discharge/UTIs). It was carried
out in two parts. The first part explored the relationship between using different
types of menstrual absorbents and respondents’ socio-demographic characteristics.
The second part tested whether the absorbents used were associated with self-
reporting symptoms of RTIs, and to identify other factors linked to RTIs in relation
to MHM between rural and urban areas.

Respondents were classified based on the absorbents they used. Locally prepared
napkins and sanitary napkins were classified as improved methods. Cloth, nothing,
and others were considered unimproved, including women who use a combination
of hygienic and unhygienic methods.
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Women were asked whether they had had any abnormal vaginal discharge in the
last three months; a positive response was considered to have a vaginal discharge
problem. Those who had experienced any of the following symptoms in the last
three months - itching or irritation over vulva, pain in lower abdomen, pain on
urination or defecation, swelling in the groin, or low backache — were considered to
have a UTL

Independent variables

Most of the variables were chosen and grouped using the Emory ecological
framework (Dutta et al., 2016). This framework does not consider the relationship
between MHM and RTIs; these variables were identified from additional literature
research (Anand et al., 2015; Das et al., 2015):

- biological category: age (continuous, in years);

. personal category: level of education (non-literate/1-5 years/6-8 years/9 years
and above), and heard or seen a message of personal hygiene (yes/no);

. interpersonal category: awareness of RTI/STI (yes/no), and heard or seen a
message of hygiene from friends (yes/no);

- environmental category: type of toilet facility (improved/unimproved);

. societal category: religion (Hindu/Muslims/others), caste (Scheduled Tribe or
Caste/other caste/no caste), wealth index (poorest, poor/middle/rich, richest).

Other categories guided by literature were:

- age at marriage (continuous, in years);

. marital status (currently married/married but gauna (a ceremony performed
when the bride starts living with the groom) not performed, separated, deserted,
divorced, and widowed);

. reproductive category: total pregnancies (no pregnancy/1-3/4 and above),
induced abortions (no abortion/1-2/3 and above), spontaneous abortion
(no abortion/1-2 abortions/3 and above), contraceptives (barrier/hormones/
intrauterine/sterilization/traditional and others).

Wealth index measured the economic status by combining household amenities,
assets, and durables which was computed at a national level and divided into
quintiles. DLHS-3 had five quintiles; this study used three categories, poor, middle,
and rich, for the analysis.

In-depth statistical analyses of ever-married women 15-49 years old

Descriptive statistics on socio-demographic characteristics were computed as means
and standard deviation (SD) for continuous variables, and frequencies for categorical
variables. A bivariate analysis was conducted to explore the relationship between
each independent variable and the outcome variable. Variables associated with the
outcome at a significance of p<0.05 were used in the subsequent multivariate logistic
regression models. The first logistic model tested the association between socio-
demographic factors and MHM among respondents from rural and urban settings.
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A second logistic regression model was carried out to test the relationship between
the socio-demographic factors and absorbents used and RTIs. Results with a p-value
<0.05 were considered statistically significant. Odds ratios (OR) and 95 per cent
confidence intervals (CI) were provided. The analysis was adjusted for confounding
factors such as age, education, religion, wealth index, marital status, toilet facilities,
and access to information. The variables ‘total pregnancies’, ‘induced abortion’, and
‘spontaneous abortion’ had 0.9 per cent of missing data. Missing data were excluded
from the analysis. The data were analysed using Statistical Package for Social Science
(SPSS) software version 23.

Ethical considerations

DLHS-3 received ethical approval from the Ethics Review Board of the International
Institute for Population Sciences (IIPS), and adhered to ethical recommendations
made by the World Health Organization (WHO). Informed consent was obtained
from all respondents. Parental consent was obtained for women under 18 years old.
The participants were informed about their right to refuse to answer or withdraw their
participation at any time. Information collected was kept secure and confidential.
Interviewers received training before the data collection and women were interviewed
by female interviewers. The data set is available in the public domain.

Results

Table 1 provides the background characteristics of the study population. The mean
age for women living in rural areas was 30.2 (SD 7.9) and urban areas 31.8 (SD 7.6).
Overall, more than three-quarters of the respondents were from rural areas. Half of the
women in rural areas were not literate, contrasting with almost half (46.2 per cent)
of women in urban areas who reported nine or more years of education. Hinduism
was the prevailing religion, followed by Islam. In rural areas, 38.5 per cent belong to
Scheduled Caste/Scheduled Tribe (SC/ST), 23.2 per cent to other caste, and 38.4 per
cent had no caste. In urban areas, 23.1 per cent belong to SC/ST, 35.9 per cent to other
caste, and the remaining 40.9 per cent had no caste. About 44 per cent of the people
living in rural areas belonged to the poorest and poor strata, contrasting with the
urban settings where 6.6 per cent reported belonging to those strata. Improved toilets
were more common in urban (75 per cent) than in rural (26 per cent) areas.

Usage of improved methods

About 24 per cent of women from urban areas reported using improved methods
compared with 4.3 per cent in rural areas. Cloth was the absorbent used by the
majority of women overall: 93.8 per cent in rural settings and 75.8 per cent in
urban settings.

In both localities, among women 15 to 34 years old (rural 10.2 per cent, urban
47.6 per cent) improved methods were slightly more prevalent than for older women
(rural 6.9 per cent, urban 42.9 per cent). Education impacted positively on hygienic
practices which increased with increased years of education. Improved methods were
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Table 1 Background characteristics of the study population (N = 577,768)

Socio-demographic Rural (n=452,817) Urban (n =124,951)
characteristics % n % n
Biological

Age Mean (Standard Deviation) 30.5+7.9
Personal

Years of education

Non-literate 50.8 230,051 23.8 29,717
1-5 16.7 75,684 13.0 16,378
6-8 14.3 64,591 17.0 21,186
9 and above 18.2 82,491 46.2 57,670

Heard/seen message about
personal hygiene

No 20.0 90,499 8.1 10,062

Yes 80.0 362,318 91.9 114,889

Interpersonal

Awareness of RTI/STI

No 71.3 322,989 56.8 71,017

Yes 28.7 129,828 43.2 53,934

Hygiene message from friends

No 44.9 203,446 42.4 52,986

Yes 55.1 249,371 57.6 71,965

Environmental

Toilet facility'

Unimproved 74.0 335,020 25.0 31,222

Improved 26.0 117,797 75.0 93,729

Societal

Religion

Hindu 78.4 354,951 73.4 91,688

Muslims 10.2 46,047 16.5 20,661

Others 11.4 51,819 10.1 12,602

Caste

SC/ST 38.5 174,157 231 28,894

Other castes 23.2 104,933 35.9 44,894

No caste 38.3 173,727 41.0 51,163

Wealth index

Poorest/poor 443 200,491 6.6 8,270

Middle 233 105,337 10.4 12,954

Richer/richest 32.4 146,900 83.0 103,703

(Continued)
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Table 1 Continued

Socio-demographic Rural (n=452,817) Urban (n = 124,951)
characteristics % n % n
Others

Age at first marriage

Mean (Standard Deviation) 17.5+3.8

Marital status

Not currently married 5.4 24,424 53 6,666
Currently married 94.6 428,393 94.7 118,285
Reproductive information

Total pregnancies

No pregnancy 10.2 45,511 9.3 11,571
1-3 55.5 248,749 65.1 81,126
4 and above 34.3 153,875 25.6 31,909
Induced abortions

No abortion 97.4 436,776 95.1 118,466
1-3 2.4 10,572 4.6 5,740
3 and above 0.2 747 0.3 370
Spontaneous abortion

No abortion 90.4 405,098 88.8 110,587
1-3 8.9 39,828 10.3 12,933
3 and above 0.7 3,151 0.9 1,079
Contraceptive methods

Sterilization 67.5 149,226 57.2 41,745
IUD 2.8 6,178 5.0 3,633
Hormones 8.3 18,458 7.9 5,755
Condom? 7.4 16,428 17.2 12,588
Traditional 14.0 30,887 12.7 9,263

Note: 'Toilet facilities: improved = flush to piped sewer systems, flush to septic tank, flush
don’t know where, ventilate improved pit, pit latrine with slab, twin pit; unimproved = flush

somewhere else, pit latrine without slab, dry toilet, no facilities uses open space, other

2Includes female condom. Female condom and male condom are classified as contraception

barrier methods

more prevalent among women who identified as Christian, Buddhist, Jewish, Jain,

Parsi, Sikh, or not having any religion (grouped as ‘others’) compared with women
who identified as Hindu or Muslim. With respect to the caste, being from ‘other
castes’ reported higher use of improved methods than being from ‘SC/ST’ and ‘no
caste’ in both settings. Access to proper toilet facilities has been recognized as an
important factor for MHM. Access to improved toilets resulted in higher proportions
of women using hygienic methods; 11.5 per cent in rural areas and 29.1 per cent in
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urban areas. As wealth index increased, the usage of improved methods increased
in both localities. Across all variables, the proportion of women using improved
methods was larger in urban than rural areas. Nevertheless, the proportion of women
using improved methods remains very low in all areas in India.

Multivariable logistic regression

Factors associated with hygienic practices stratified by localities. In both rural and
urban localities younger women were more likely to use improved methods than
older women (see Table 2); (adjusted odds ratio (AOR) = 0.97, CI 0.97-0.98 in rural
and AOR = 0.99, CI 0.99-0.99 in urban). Schooling was a strong predictor in both
localities. Education was correlated with better MHM, women with nine or more
years of education had greater odds (AOR=5.88, CI15.56-6.22 in rural and AOR=6.61,
CI 6.18-7.08 in urban) of using improved methods than women with less education
(AOR = 1.86, CI 1.74-1.99 in rural and AOR = 1.88, CI 1.73-2.04 in urban). In
both localities women with a religion of ‘other’ had greater odds of using improved
methods (AOR = 2.7, CI 2.61-2.82 in rural and AOR = 2.1, CI 2.09-2.29 in urban)
than Hindu and Muslim women. None of the caste categories had a protective effect
related to the usage of improved methods in both settings. Increasing wealth index
was also correlated with improved methods. Women from the richest strata were in
both localities more likely to use improved methods (AOR = 3.92, CI 3.69-4.16 in
rural and AOR =4.95, CI 4.07-6.03 in urban) than women from lower strata. In both
areas, women with access to improved toilet facilities were at higher odds of having
good MHM (AOR = 1.62, CI 1.56-1.68 in rural and AOR = 1.89, CI 1.79-2.00 in
urban). Interestingly, women reporting having heard a hygiene message from
friends were less likely to use improved methods than their category counterparts
in both localities. However, women in both areas who have heard/seen a message
about personal hygiene (TV, newspapers, teachers, doctors, relatives, others) were
more likely to use improved methods.

Self-reported symptoms of RTIs and their relation to menstrual hygiene management by
localities. Results of the logistic regression model for self-reported symptoms of
RTIs are displayed in Table 3. Women using improved methods were less likely
to suffer from RTIs across localities, although using improved methods had no
effect on reported symptoms of urinary infections for women in rural areas: UTIs
(AOR =0.99, CI 0.95-1.03 in rural and AOR= 0.84, CI 0.80-0.88 in urban), vaginal
discharge (AOR = 0.82, CI 0.78-0.86 in rural and AOR = 0.77, CI 0.70-0.78 in
urban). For all women of younger age being aware of RTI/STI, being currently
married and with higher number of pregnancies was associated with RTIs. However,
women with higher education level and wealth index were less likely to suffer from
RTIs than their categories counterparts in both areas. Also, women who married
at younger ages had lower odds of suffering RTIs. There were also differences
across localities, for example: women having heard/seen a message about personal
hygiene had higher odds of suffering RTIs in both areas; however in urban areas
the result was not significant regarding vaginal discharge. Improved toilets had a
significant association with fewer RTIs in rural areas, but not in urban. Belonging to
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Table 2 Improved method use by background characteristics of ever-married women in India,

stratified by localities (rural/urban), 2007-08, DLHS-3

Background characteristics

Rural

Urban

AOR (95% Cl)

p value

AOR (95% Cl)

p value

Biological

Age

Personal

Years of education
Non-literate (Ref)
1-5

6-8

9 and above

Heard/seen message
about personal hygiene

No (Ref)

Yes

Interpersonal
Awareness of RTI/STI
No (Ref)

Yes

Hygiene message from
friends

No (Ref)

Yes
Environmental
Toilet facility
Unimproved (Ref)
Improved
Societal
Religion

Hindu (Ref)
Muslims

Others

Caste

SC/ST (Ref)
Other castes

No caste

0.978 (0.976-0.981)

1.865 (1.747-1.992)
2.979 (2.804-3.165)
5.884 (5.558-6.229)

1.465 (1.378-1.557)

1.359 (1.316-1.403)

0.821 (0.794-0.848)

1.620 (1.560-1.681)

1.816 (1.725-1.911)
2.719 (2.616-2.825)

0.652 (0.627-0.679)
0.655 (0.628-0.683)

0.001

0.001
0.001
0.001

0.001

0.001

0.001

0.001

0.001
0.001

0.001
0.001

0.993 (0.991-0.996)

1.886 (1.736-2.048)
2.850 (2.648-3.068)
6.617 (6.180-7.085)

1.637 (1.517— 1.766)

1.318 (1.279-1.359)

0.859 (0.833-0.885)

1.898 (1.797-2.004)

1.177 (1.125-1.231)
2.189 (2.091-2.292)

0.871 (0.835-0.909)
0.640 (0.613-0.669)

0.001

0.001
0.001
0.001

0.001

0.001

0.001

0.001

0.001
0.001

0.001
0.001
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Background characteristics Rural Urban

AOR (95% Cl) p value AOR (95% ClI) p value
Wealth index
Poorest/poor (Ref)
Middle 1.746 (1.637-1.861)  0.001 1.735 (1.402-2.146)  0.001
Richer/richest 3.923 (3.696—4.164) 0.001  4.958 (4.070-6.038)  0.001
Others
Age at marriage 1.072 (1.067-1.077)  0.001 1.079 (1.074-1.084)  0.001

Marital status

Not currently married (Ref)

Currently married 0.913 (0.840-0.991)  0.030 1.059 (0.981-1.143) 0.142
Reproductive information

Total pregnancies

No pregnancy (Ref)

1-3 0.836 (0.798-0.876) 0.001  0.904 (0.859-0.951)  0.001
4 and above 0.730 (0.681-0.782)  0.001  0.579 (0.539-0.622)  0.001
Induced abortion

No abortion (Ref)

1-3 0.897 (0.817-0.985)  0.023 1.077 (1.006-1.154)  0.034
4 and above 0.805(0.532-1.281) 0.304 1.175 (0.885-1.559)  0.264
Spontaneous abortion

No abortion (Ref)

1-2 1.010 (0.954-1.017)  0.731 1.128 (1.072-1.186)  0.001
3 and above 0.949 (0.755-1.192)  0.651 1.001 (0.832-1.204)  0.992

Note: Ref is reference category; significant p values shown in bold

‘others’ religion category had decreased odds for vaginal discharge and UTIs in rural
settings. Yet, in urban settings belonging to ‘others’ religion category had increased
odds for UTIs, but the result was not significant for vaginal discharge (AOR = 0.98,
CI 0.91-1.05). In both localities women who belong to the ‘no caste’ category
were less likely to have UTIs (AOR = 0.93, CI 0.91-0.95 in rural and AOR = 0.86,
CI 0.82-0.89 in urban).

Discussion

This study investigates whether socio-demographic differences in rural and urban India
affect women’s MHM practices, and how the factors involved in MHM were associated
with RTIs. The results showed that more women have access to proper MHM in urban
than in rural areas, yet a deeper look at the factors that impact MHM indicate that
women from both areas share many of the socio-demographic factors and that poor
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MHM is a problem all across India. In both localities the usage of unimproved methods,
especially cloths, is very common. These findings are consistent with other studies,
which indicates that women from both areas prefer cloths (Deo and Ghattargi, 2005).
The same results were found for women from LMICs such as Tanzania, Ghana, and
Cambodia (Sommer et al., 2014). Cloth sanitary products can be hygienic if selected,
washed, and dried appropriately; they are also friendlier to the environment and
cheaper, and therefore more accessible (Hennegan and Montgomery, 2016). Sadly, in
LMICs cleaning and drying cloths properly is difficult due to lack of water and proper
facilities, but also due to taboos and misconceptions that cause shame in girls and
women. Due to the stigma associated with menstruation, washed menstrual cloths
are often dried in secluded places or under other clothes which could compromise
hygiene (Anand et al., 2015; van Eijk et al., 2016).

Factors associated with appropriate MHM are very similar to those found in other
studies. Higher socio-economic and educational status were protective factors for
good MHM as established in the literature (Anand et al., 2015). In India, religion
plays an important role. Women who follow Hinduism and Islam were more likely
to use unimproved methods in both localities, reiterating findings from a previous
study (Garg Suneela, 2015). This is possibly because Hinduism and Islam, the two
main religions in India followed by 75 per cent and 11.4 per cent of the population
respectively (IIPS, 2010), consider menstruation ‘impure’ and impose severe restric-
tions upon menstruation practices such as prohibiting access to water so that women
can clean themselves (Guterman et al., 2007). Some aspects of misconceptions such
as secluded places for menstruating women and girls in the house seem to be less
prevalent, especially in urban areas. However, restriction on visiting places of worship,
touching religious items, and praying seem to be common across settings in India
(van Eijk et al., 2016). Improved toilet facilities enabled women and girls to have
better MHM and fewer RTIs (Paria et al., 2014; Das et al., 2015). Other studies have
found similar results, highlighting the importance of ensuring access to improved
toilet facilities throughout India, where around 50 per cent of the population in the
cities do not have proper sanitation facilities, including schools (Burra et al., 2003;
Muralidharan et al., 2015). Awareness of sexually transmitted diseases and personal
hygiene variables were related to greater odds of hygienic product usage in both
areas, echoing a study conducted in 2015 in India (Anand et al., 2015). In contrast,
the lower odds of using improved methods associated with hearing messages about
hygiene from friends may be related to misinformation from peers.

A trend was found between the usage of different absorbents and RTIs. Women
using improved methods were less likely to develop genitourinary infections,
which is consistent with findings from another study (Das et al., 2015). Although
the usage of improved methods did not have an effect on UTIs in rural settings,
it was associated with decreased risk of UTIs in urban settings. The results may
be attributable to recall bias from the participants, as in the study we used
self-reported symptoms for RTIs in the last three months. Not surprisingly, we
found that the main factors impacting RTIs were, as with MHM, almost identical
between rural and urban areas. Previous studies often reported significant differ-
ences between these two areas; however, these were conducted with a smaller
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population (Thakre et al., 2012; Paria et al., 2014; Anand et al., 2015). Another
explanation might be that other studies were looking into the specific effects
of newly implemented programmes, rather than trying to understand the main
differences between urban and rural areas regarding RTIs and association with
MHM. Furthermore, most studies on the subject used residence (rural/urban) as
one of the independent variables, and for this reason urban women are usually
found to have better MHM than rural women (Anand et al., 2015). Nevertheless,
this study points out that in India, MHM and RTIs are a major concern for all
women regardless of the place of residence as they share most of the determining
factors.

Strengths and limitations

Although we found that using unimproved methods is associated with RTIs (vaginal
discharge/UTIs) in both localities, we did not have information on many other factors
related to the development of RTIs such as: access to clean water and procedures
followed to clean genitals, and concrete information about sexuality. Also, if the
respondents reported to be using improved methods, it was not known if they make
proper use of them. This is important in classifying improved MHM as guidelines
recommend changing the absorbents every 2 to 6 hours (Hennegan and Montgomery,
2016). On the other hand, for women who reported using unimproved methods,
we did not know how they clean and dry the materials used, which is also important
for a proper classification. All this information could have given a better and more
accurate understanding about the relation between the socio-demographic factors and
their influence on MHM as well as the association between MHM and RTIs. However,
using reported symptoms still has value as it contributes to a better understanding of
the risk factors in poor settings where people have difficulties accessing health centres
with all the infrastructure needed, such as a laboratory to run the test (Baker et al.,
2017; Das et al., 2018). Despite the limitations, this study is the first to provide repre-
sentative information about the main socio-demographic factors influencing MHM
and its relationship with RTIs, stratifying the population into rural and urban areas
in India. The data was drawn from women aged 15 to 49 years old, which is a unique
characteristic of our study, as most studies on this particular issue focus only on girls
and/or adolescents, leaving older women unstudied. Lastly, the population size was
large enough for robust statistical analysis.

Study implications

Unmet MHM needs for women and girls in India can lead to RTIs and other morbid-
ities. The policies and programmes around MHM are weak in India. Subsequently
there is an urgent need for all health agencies to address MHM in a more compre-
hensive way, at all levels: from the biological (menstrual cycle and intensity);
personal (knowledge, skills for coping, and behavioural adaptations); interpersonal
(relation with family, teachers, peers); and environmental (access to WASH, disposal
of soil waste, maintenance of facilities, availability and affordability of sanitary
protection materials) to societal (policies, strategies, traditional, and cultural norms)
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(Dutta et al., 2016). In 2015 the government of India together with UNICEF released
the Menstrual Hygiene Management: National Guidelines as a step forward to improve
women and girls’ hygiene practices during menstruation (Kaiser, 2015).
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