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Abstract
This study aimed to investigate the factors contributing to the gap in the use of hygienic materials during
menstruation to collect blood among adolescent women between Aspirational and the remaining districts
of India. The study sample consisted of 114805 adolescent women (20835 women from 112 Aspirational
districts and 93970 women from 595 remaining districts) from the National Family Health Survey-5.
Fairlie decomposition was used to identify and measure the factors contributing to the gap in the use of
hygienic materials between Aspirational and the remaining districts of India. This study determined that
the use of hygienic materials during menstruation varied significantly between Aspirational and the
remaining districts. While only 37% of adolescent women used hygienic materials in Aspirational districts,
almost 52% did so in the remaining districts. Seventy-five per cent of Aspirational districts (84 of 112
districts) reported less than 50% use of hygienic materials, which is lower than the national average and the
average of the remaining districts. It was revealed that nearly 90% of the total explained gap between the
two groups was accounted for by household wealth, place of residence, exposure to mass media, and
education level. Wealth was the main contributor to the gap, explaining about 46% of the difference in
hygienic materials use between Aspirational and the remaining districts, followed by the place of residence
(18%), exposure to mass media (15%), and education level (11%). Findings suggest that targeted
interventions to improve access to hygienic materials among adolescent women in Aspirational districts,
particularly those in the northern states of Uttar Pradesh, Bihar, and Chhattisgarh, are necessary. Policy
efforts should focus on women from poor households, improving access to education, and expanding mass
media exposure in Aspirational districts to reduce the gap in menstrual hygiene practices among
adolescent women in India.

Keywords: menstrual hygiene practices; non-linear decomposition; hygienic materials use; menstrual hygiene; Fairlie
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Introduction
Menstrual hygiene is crucial for women’s health, encompassing practices and facilities that ensure
menstruation is managed in a clean, hygienic, and dignified manner (Gibson et al., 2019). Access
to hygienic materials such as sanitary pads, tampons, and menstrual cups is essential to maintain
proper menstrual hygiene and prevent adverse health outcomes (Roeckel et al., 2019). However,
globally, many women and girls, especially in low- and middle-income countries, lack access to
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these materials, leading to various health risks and hindrances to education and economic
participation (Ademas et al., 2020; Elledge et al., 2018; Pandit et al., 2014; Torondel et al., 2018).

Low usage of hygienic materials during menstruation is a global issue, particularly in low- and
middle-income countries. According to a study by UNICEF, over 500 million women and girls
worldwide lack access to adequate menstrual hygiene materials, which can lead to a range of
adverse health outcomes (Roeckel et al., 2019; The World Bank, 2022). In addition, the issue of
Menstrual Hygiene Management (MHM) is also linked to gender inequality, as a lack of access to
menstrual hygiene materials can prevent women and girls from attending school or work, leading
to missed opportunities and reduced economic participation (van Eijk et al., 2016; Sivakami et al.,
2019; Sumpter and Torondel, 2013).

In recent years, there has been a concerted effort to address the pressing concerns surrounding
MHM. Both governmental bodies and non-governmental organizations have implemented
various programmes aimed at improving access to menstrual hygiene materials and disseminating
essential menstrual hygiene education (Ram et al., 2020; Singh et al., 2022b; UNICEF, 2018).
Despite these initiatives, a significant disparity persists in both the availability and utilization of
hygienic materials during menstruation, particularly prevalent in low-income countries with
constrained resources (Chakravarthy et al., 2019; Singh et al., 2022c). In such settings, the use of
hygienic materials during menstruation assumes paramount importance, as it directly impacts
women’s reproductive and sexual health, overall well-being, and fundamental human rights
(Elledge et al., 2018; Kaur et al., 2018; Ministry of Health: Republic of Kenya, 2020; McCammon
et al., 2020).

Furthermore, the promotion of menstrual hygiene is intricately intertwined with various
Sustainable Development Goals (SDGs) (Ministry of Human Resource Development Government
of India, 2014; Sommer et al., 2021). Specifically, it serves as a catalyst for advancing multiple
dimensions of sustainable development. For instance, by ensuring adequate menstrual hygiene
practices, it contributes to the promotion of good health (SDG 3), facilitates access to education
(SDG 4), fosters gender equality (SDG 5), and promotes responsible consumption and production
patterns (SDG 12) (United Nations, 2015). Thus, the promotion of menstrual health emerges as a
pivotal component of global development endeavours.

The Government of India has undertaken several initiatives to promote MHM among women,
including the Menstrual Hygiene Scheme and the Swachh Bharat Abhiyan (Ministry of Jal Shakti,
2022; Shah, 2016). Despite these endeavours, there exists a notable oversight in addressing
menstrual health within certain programmes, such as the ‘Aspirational District Programme’.
Launched in 2018, the Aspirational District Programme aims to ameliorate developmental gaps in
112 identified districts across the nation, categorized as ‘Aspirational’ based on various
socioeconomic indicators (Khasnobis et al., 2020). These districts were singled out for their
lagging development indices. Despite the programme’s concerted efforts to bolster critical sectors
such as health, education, nutrition, agriculture, water resources, and basic infrastructure, there
remains a significant lacuna in addressing menstrual health and hygiene. Moreover, there is a
paucity of available data on the state of menstrual hygiene within these districts (Khasnobis et al.,
2020). Given the adverse health effects and reduced work productivity associated with the use of
non-hygienic menstrual materials, it becomes imperative to prioritize MHM in Aspirational
districts, not only to foster gender equality but also to empower women (McCammon et al., 2020;
Vishwakarma et al., 2020). Understanding the current landscape of hygienic material usage and
identifying potential strategies for enhancement is paramount. However, the prevailing
information gap poses a significant hurdle in addressing this issue, underscoring the exigency
for further research to delineate and tackle the challenges in promoting menstrual hygiene within
these districts.

Research conducted by MHM in India has seen a surge in attention in recent years, particularly
focusing on the adoption of hygienic menstrual materials among women. Recent studies have also
conducted thorough examinations of the usage patterns of hygienic menstrual materials among
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adolescent girls in India (Chauhan et al., 2021; Majeed et al., 2022). These investigations have
revealed the persistence of traditional menstrual practices, notably the use of cloth and communal
laundering, among women in rural regions of India (Singh et al., 2022a). Such practices have been
linked to an elevated susceptibility to reproductive tract infections (Anand et al., 2015; Das et al.,
2015; Das et al., 2021). Furthermore, research has highlighted the urgency of addressing MHM
issues across India, with reports indicating that over 50% of adolescent girls in Delhi miss school
during their periods due to inadequate water and sanitation facilities (Sharma et al., 2017).
Multiple studies have underscored the need for improved MHM practices among women in India
(Bhusal, 2020; Sonowal and Talukdar, 2019; Yaliwal et al., 2020).

Several recent inquiries have delved into the utilization of hygienic menstrual materials among
Indian women (Goli et al., 2020; Ram et al., 2020). Some studies have found that women who opt
for reusable menstrual cups report heightened levels of comfort and convenience compared to
their counterparts using disposable sanitary pads, while also exhibiting a lower risk of vaginal
infections in comparison to alternative absorbents such as pads and cloth (van Eijk et al., 2016;
MacRae et al., 2019; Singh et al., 2022a). Previous studies have ascertained menstrual cups to be a
cost-effective and environmentally sustainable substitute for disposable sanitary pads (Mahajan,
2019; Roeckel et al., 2019; Singh et al., 2022c). Nevertheless, a recent study conducted by van Eijk
et al. (2019) has highlighted the potential risks of vaginal wounds and toxic shock syndrome
associated with the use of menstrual cups.

It is worth noting despite the growing focus on the utilization of hygienic materials in India,
there exists a notable gap in research regarding the current status of their usage among adolescent
women, particularly in Aspirational districts. The government has identified these districts as
lagging in various health indicators, yet there is a dearth of research on menstrual hygiene
practices in these districts (Khasnobis et al., 2020). Given the potential impact of menstrual
hygiene on women’s health and overall well-being, this absence of attention is concerning. There is
a need for further research to understand the challenges and opportunities for improving the
proportion of use of hygienic materials during menstruation in Aspirational districts. By
addressing the menstrual hygiene needs of women in these areas, we can help to improve their
health outcomes and contribute to the broader goal of reducing health inequalities in India.
Therefore, this paper aims to examine the disparities in the use of hygienic materials between
Aspirational districts and the remaining districts of India, while also uncovering the factors
contributing to the gap in the use of hygienic materials among adolescent women in these districts.

Methods
Data source

The data for this study come from the fifth round of the National Family Health Survey (NFHS-5),
which was conducted during 2019–2021. It is a multi-round, large-scale survey with a nationally
representative sample of Indian households. The NFHS collects information on various
demographic, socioeconomic, maternal and child health outcomes, morbidity and healthcare,
reproductive health, and family planning issues (International Institute for Population Sciences
(IIPS) & ICF, 2021). The Government of India’s Ministry of Health and Family Welfare approved
the NFHS-5 survey conducted by the International Institute of Population Sciences, Mumbai,
India. The NFHS-5 sample is a stratified two-stage sample. The study has been designed as a
nationally representative cross-sectional study. In the survey, a uniform multistage sampling
technique has been adopted with separate sampling in urban and rural areas. Detailed information
about the sampling used in this survey can be obtained from the national report of NFHS-5
(International Institute for Population Sciences (IIPS) & ICF, 2021).

In NFHS-5, 724,115 women aged between 15 and 49 years were interviewed from 636,699
households, covering 28 states, 8 union territories, and 707 districts of India. For women, the
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response rate was 97% in the survey. The study sample comprised 114,805 adolescents aged 15–19
years (20,835 from the Aspirational districts and 93,970 from the remaining districts) who were
asked questions regarding the materials they use during menstruation (for a detailed list of
Aspirational districts, see supplementary table 1). The detailed process of sample selection for this
study is shown in Figure 1.

Outcome variable

In NFHS-5, adolescent women were asked about the materials they use to prevent bloodstains
during their menstruation. Women were offered seven possible responses to choose from,
including clothes, sanitary napkins, locally prepared napkins, tampons, menstrual cups, and
nothing. The responses were recoded into two categories. The first category included sanitary
napkins, locally made napkins, tampons, and menstrual cups, and the second category included
cloth, nothing, and others. Based on these categories, a binary outcome variable was created.
Women who exclusively used materials from the first category (exclusive users of sanitary
napkins, locally made napkins, tampons, and menstrual cups) were categorized as ‘exclusive users
of hygienic materials’ and assigned the code ‘1’. Women who used materials from the second
category or materials from a combination of both the first and second categories were labelled as
‘non-exclusive users of hygienic materials’ and coded as ‘0’.

Throughout the text, the phrase ‘use of hygienic materials’ was used to denote exclusive usage
of hygienic materials. This choice was made to maintain clarity and ease of understanding for the
reader.

Figure 1. Sample size selection for the current study.
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Independent variables

The current research investigated several socioeconomic and demographic factors potentially
relevant to the use of hygienic materials (Chauhan et al., 2021; Ram et al., 2020; Roy et al., 2021;
Singh et al., 2022a, 2022b, 2022c; Sivakami et al., 2019; Vishwakarma et al., 2020). These factors
include the respondent’s current age, age at menarche, marital status, education, employment
status, religion, place of residence, social group, household wealth, exposure to mass media,
interaction with community healthcare workers, and barriers such as distance, transportation, or
permission issues encountered while seeking medical assistance. The selection of these variables
was informed by a review of existing literature on menstrual hygiene practices, as documented in
various sources. A detailed description of the independent variables is provided in Supplementary
Table 2.

Statistical analysis

In this study, various methods were used to compare the use of hygienic materials among
adolescent women in Aspirational districts and the rest of the Indian districts. Firstly, a bivariate
analysis was conducted to examine these differences. This involved looking at how the categorical
independent variables relate to the outcome variable of interest. The chi-squared test was used to
determine the statistical significance of these associations. Further to enhance the visualization of
results, QGIS software was used to prepare a map that depicted the distribution of the use of
hygienic materials among adolescent women in Aspirational and the remaining districts. Given
the complex survey design of NFHS-5, the ‘svyset’ command in Stata 16 was used to account for
sampling weights, design effects, and clustering.

Given that the study’s outcome variable was binary, the Fairlie decomposition method was
utilized to identify the factors contributing to the average outcome disparities between groups.
This method aids in decomposing the gap between hygienic materials use between Aspirational
districts and the remaining districts of India. To perform this analysis, the ‘Fairlie’ package in Stata
16 was used. For a detailed discussion of this decomposition method, please refer to Appendix A.

Results
Table 1 provides the background characteristics of individuals from Aspirational and the
remaining districts. Almost 80% of adolescent women from Aspirational and the remaining
districts had experienced the onset of their menarche between 13 and 15 years. In terms of marital
status, a higher percentage of individuals in Aspirational districts are married before the legal age
of 18 years than in the remaining districts (10% vs 6%). The proportion of Hindus is higher in
both Aspirational districts and the other districts compared to their respective counterparts. Only
6.3% of the adolescent women from Aspirational districts belonged to the richest wealth quintile
compared to 17% of the adolescent women from the remaining districts.

Differences in the use of hygienic materials among adolescent women in Aspirational and the
remaining districts of India by selected background characteristics

Figure 2 shows that in India, the use of hygienic materials during menstruation stands at 50%
among adolescent women. However, the use of hygienic materials is lower in Aspirational districts
(38%) compared to the remaining districts (52%).

Table 2 shows the percentage of adolescent women who used hygienic materials for menstrual
bloodstain prevention by selected background characteristics in Aspirational and the remaining
districts of India. There is a positive correlation between the level of education and the use of
hygienic materials in India’s Aspirational and the remaining districts. This trend is consistently
observed across various socioeconomic and religious subgroups.
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Table 1. Background characteristics of sampled adolescent women in India, NFHS-5, 2019–2021

Background characteristics

Aspirational districts Remaining districts

Frequency (20,835)
Weighted
percentage Frequency (93,970)

Weighted
percentage

Age at menarche (in years)

≤12 3,971 19.06 16,395 17.45

13–15 16,434 78.88 75,100 79.92

≥16 430 2.06 2,476 2.63

Age at marriage (in years)

Not married 17,353 83.29 82,567 87.87

Married <18 years 2,099 10.08 6,392 6.80

Married ≥18 years 1,383 6.64 5,010 5.33

Level of education

No education 1,767 8.48 3,488 3.71

Primary 1,596 7.66 4,466 4.75

Secondary 16,547 79.42 78,478 83.51

Higher 925 4.44 7,538 8.02

Religion

Hindu 16,874 80.99 77,320 82.28

Muslim 2,978 14.29 12,604 13.41

Christian 427 2.05 1,896 2.02

Others 556 2.67 2,150 2.29

Social group

SC 4,238 20.34 23,458 24.96

ST 3,823 18.35 8,102 8.62

OBC 9,789 46.98 43,437 46.22

Other 2,986 14.33 18,973 20.19

Household wealth index

Poorest 7,952 38.17 18,007 19.16

Poorer 5,492 26.36 20,747 22.08

Middle 3,643 17.49 20,408 21.72

Richer 2,443 11.73 18,829 20.04

Richest 1,304 6.26 15,979 17.00

Exposure to mass media

No exposure 6,074 29.15 16,555 17.62

Any one type of media exposure 14,761 70.85 77,415 82.38

Discussed menstrual hygiene with healthcare workers in past three months

No 20,438 98.09 91,964 97.87

Yes 397 1.91 2,006 2.13

(Continued)
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In addition, the use of hygienic materials among those who discussed menstrual hygiene with
health workers in the remaining districts is higher than such women in Aspirational districts (58%
vs 39%). Interestingly, the general category women (‘others’) in both groups of districts are more
likely to use hygienic materials as compared to women from the SC/ST group.

Geographical variation in the use of hygienic materials across the Aspirational and the
remaining districts of India

The limited adoption of hygienic materials within India’s 112 Aspirational districts is a cause for
concern, as highlighted in Figure 3. 84 of these districts have indicated a usage rate of less than
50%. The analysis reveals significant disparities in hygienic material usage even among these
districts. Notably, districts in southern states such as Tamil Nadu and Telangana demonstrate
better performance compared to those in Uttar Pradesh, Bihar, and Chhattisgarh. Specifically, the
investigation identifies that among Uttar Pradesh’s eight Aspirational districts, six – Balrampur,
Chitrakoot, Shrawasti, Bahraich, Sonbhadra, and Fatehpur – recorded usage rates of <20%. In
contrast, both the Aspirational districts in Tamil Nadu (Virudhunagar and Ramanathapuram)
and the Mamit Aspirational district in Mizoram reported usage rates exceeding 80%.

Table 1. (Continued )

Background characteristics

Aspirational districts Remaining districts

Frequency (20,835)
Weighted
percentage Frequency (93,970)

Weighted
percentage

Place of residence

Rural 17,465 83.82 65,650 69.86

Urban 3,370 16.18 28,320 30.14

Problem regarding getting medical help for self: getting permission to go

No problem 11,124 53.39 57,143 60.81

Big problem 4,463 21.42 14,694 15.64

Not a big problem 5,248 25.19 22,133 23.55

Problem regarding getting medical help for self: getting money needed for treatment

No problem 8,293 39.80 46,417 49.40

Big problem 5,876 28.20 19,532 20.79

Not a big problem 6,666 31.99 28,020 29.82

Problem regarding getting medical help for self: distance of health facility

No problem 6,740 32.35 40,494 43.09

Big problem 6,579 31.58 21,346 22.72

Not a big problem 7,516 36.07 32,130 34.19

Problem regarding getting medical help for self: transportation

No problem 7,168 34.40 42,230 44.94

Big problem 6,316 30.31 19,866 21.14

Not a big problem 7,351 35.28 31,874 33.92

Note: SC = Scheduled Caste, ST = Scheduled Tribe, OBC = Other Backward Classes
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Results of the decomposition analysis
The results of the decomposition analysis are provided in Table 3. In the bivariate analysis (from
the chi-squared test), an insignificant association was identified between women’s current age and
interaction with community health workers about menstrual hygiene and the hygienic materials
used, so these variables were removed from further analysis. After controlling for other variables,
the results showed that adolescent women from Aspirational districts were less likely to use
hygienic materials than women in the remaining districts. For instance, among adolescent women
in Aspirational and the remaining districts, the mean of using hygienic materials was 0.38 and
0.52, respectively. The findings revealed that the factors included in the decomposition analysis
accounted for over 71% of the gap in the use of hygienic materials between Aspirational and the
remaining districts of India.

Table 4 presents the decomposition analysis results of the use of hygienic materials gap between
Aspirational and the remaining districts. The coefficient is provided in the form of a percentage to
make the findings easy to interpret and understand. Of this total explained gap, nearly 90% of the
gap is explained by household wealth, place of residence, exposure to mass media, and education
level. Results indicate that wealth is the main contributing factor, explaining about 46% of the gap
in hygienic materials use between Aspirational and the remaining districts. The place of residence
is another significant contributing factor explaining about 18% of the gap. Notably, women’s
exposure to mass media explains about 15% of the gap in the use of hygienic materials between
Aspirational and the remaining districts. About 13% of the gap is explained by women’s group
differences in the level of education. Besides, the contribution of religion, marital status, and
various problems regarding getting medical help for self are negligible.

Discussion
The primary objective of this study was to examine the differences in the use of hygienic materials
during menstruation between Aspirational and the remaining districts of India and identify the
factors contributing to the gap in the usage between these two sets of districts. To achieve this
objective, data from the NFHS-5 conducted between 2019 and 2021 were analysed. The findings
revealed significant disparities in the use of hygienic materials during menstruation between
Aspirational and the remaining districts. While nearly half of the women in India used hygienic

Figure 2. Exclusive use of hygienic materials among adolescent women between Aspirational and the remaining districts in
India, NFHS-5, 2019–2021.
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Table 2. Exclusive use of hygienic materials among adolescent women by selected background characteristics in
Aspirational and the remaining districts in India, NFHS-5 (2019–2021)

Background characteristics

Aspirational districts
(N = 20,835)

Remaining districts
(N = 93,970)

Weighted
% 95% CI

Weighted
% 95% CI

Age at menarche (in years) (χ2: 44.65 p: <0.001) (χ2: 152.88 p: <0.001)

≤12 39.64 [37.37,41.96] 56.52 [55.21,57.83]

13–15 37.11 [35.82,38.42] 51.33 [50.62,52.05]

≥16 51.77 [36.69,39.11] 55.04 [52.40,57.64]

Age at marriage (in years) (χ2: 64.52 p: <0.001) (χ2: 111.25 p: <0.001)

Not married 38.61 [37.32,39.91] 52.83 [52.12,53.53]

Married <18 years 30.02 [27.40,32.77] 45.99 [44.06,47.93]

Married ≥18 years 40.93 [37.42,44.54] 52.35 [50.42,54.29]

Level of education (χ2: 1019.24
p: <0.001)

(χ2: 3992.12
p: <0.001)

No education 15.35 [13.14,17.85] 18.49 [16.66,20.47]

Primary 16.51 [14.32,18.96] 24.28 [22.49,26.15]

Secondary 40.92 [39.63,42.22] 53.76 [53.07,54.46]

Higher 63.78 [59.55,67.80] 69.76 [68.17,71.29]

Religion (χ2: 104.45 p: <0.001) (χ2: 764.67 p: <0.001)

Hindu 38.64 [37.33,39.97] 52.43 [51.71,53.15]

Muslim 30.98 [28.08,34.04] 45.87 [44.07,47.70]

Christian 40.06 [34.31,46.09] 67.63 [64.56,70.56]

Others 50.78 [46.16,55.38] 73.21 [70.67,75.61]

Social group (χ2: 181.93 p: <0.001) (χ2: 1304.48
p: <0.001)

SC 35.39 [33.19,37.66] 50.9 [49.73,52.08]

ST 31.54 [29.53,33.62] 43.26 [41.57,44.96]

OBC 38.73 [37.06,40.42] 49.99 [49.10,50.88]

Other 46.87 [43.87,49.89] 63.35 [61.99,64.68]

Household wealth index (χ2: 2206.86
p: <0.001)

(χ2: 11800.00
p: <0.001)

Poorest 22.49 [21.12,23.91] 27.26 [26.21,28.34]

Poorer 35.16 [33.34,37.02] 39.68 [38.65,40.72]

Middle 47.60 [45.22,49.99] 54.00 [52.90,55.11]

Richer 60.84 [57.92,63.69] 65.73 [64.59,66.85]

Richest 73.30 [69.42,76.84] 79.11 [77.97,80.21]

Exposure to mass media (χ2: 953.35 p: <0.001) (χ2: 4383.50
p: <0.001)

No exposure 22.08 [20.57,23.68] 28.83 [27.72,29.97]

(Continued)
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materials during menstruation, only 37% of adolescent women in Aspirational districts reported
use of such materials, which was lower than the national average and the average of the remaining
districts. Therefore, it is crucial to include menstrual health in the ‘Aspirational District
Programme’ to ensure that women’s sexual and reproductive health needs are adequately
addressed.

Table 2. (Continued )

Background characteristics

Aspirational districts
(N = 20,835)

Remaining districts
(N = 93,970)

Weighted
% 95% CI

Weighted
% 95% CI

Any one type of media exposure 44.71 [43.33,46.09] 57.29 [56.59,57.98]

Discussed menstrual hygiene with healthcare workers in
past three months

(χ2: 0.43 p: 0.586) (χ2: 28.56 p: <0.001)

No 37.87 [36.65,39.09] 52.21 [51.52,52.89]

Yes 39.47 [33.85,45.38] 58.23 [55.01,61.38]

Place of residence (χ2: 693.51 p: <0.001) (χ2: 693.51 p: <0.001)

Rural 34.01 [32.79,35.25] 34.01 [32.79,35.25]

Urban 58.04 [54.58,61.43] 58.04 [54.58,61.43]

Problem regarding getting medical help for self: getting
permission to go

(χ2: 197.83 p: <0.001) (χ2: 1587.92
p: <0.001)

No problem 42.27 [43.49,47.00] 57.34 [56.57,58.12]

Big problem 31.87 [29.78,34.04] 41.04 [39.75,42.34]

Not a big problem 33.74 [31.83,35.71] 46.9 [45.79,48.02]

Problem regarding getting medical help for self: getting
money needed for treatment

(χ2: 362.16 p: <0.001) (χ2: 2543.53
p: <0.001)

No problem 45.24 [43.18,46.03] 60.39 [59.55,61.22]

Big problem 29.90 [28.10,31.75] 41.03 [39.87,42.20]

Not a big problem 35.81 [34.07,37.58] 46.87 [45.86,47.88]

Problem regarding getting medical help for self: distance
of health facility

(χ2: 364.27 p: <0.001) (χ2: 2491.78
p: <0.001)

No problem 46.73 [44.85,48.62] 61.45 [60.55,62.35]

Big problem 31.13 [29.44,32.86] 42.52 [41.43,43.61]

Not a big problem 35.90 [34.25,37.59] 47.37 [46.40,48.34]

Problem regarding getting medical help for self:
transportation

(χ2: 403.28 p: <0.001) (χ2: 2671.29
p: <0.001)

No problem 46.55 [44.72,48.40] 61.57 [60.68,62.45]

Big problem 30.03 [28.35,31.76] 42.87 [41.77,43.99]

Not a big problem 36.21 [34.58,37.88] 45.99 [45.03,46.97]

Type of materials used during menstruation

Unhygienic 62.10 [60.90,63.30] 47.66 [46.99,48.34]

Hygienic 37.90 [36.70,39.10] 52.34 [51.66,53.01]

Note: CI = confidence interval, N = sample size, SC = Scheduled Caste, ST = Scheduled Tribe, OBC = Other Backward Classes
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This study also found that the use of hygienic materials varied significantly across Aspirational
districts, with Aspirational districts in southern states performing better than those in Uttar
Pradesh, Bihar, and Chhattisgarh. This discrepancy within Aspiration districts underscores the
importance of further investigation into the factors contributing to such disparities and the
implementation of targeted interventions to address them. Furthermore, Fairlie decomposition
analysis identified household wealth, place of residence, exposure to mass media, and level of
education as significant factors contributing to the gap in the use of hygienic materials between
Aspirational and the remaining districts. These factors collectively accounted for over 90% of the
gap in the use of hygienic materials, with household wealth being the most significant contributor,
followed by the place of residence, exposure to mass media, and education level.

The disparity in household wealth is one of the main contributing factors behind the gap in the
use of hygienic materials between the Aspirational districts and the remaining districts. The

Figure 3. District-wise map showing exclusive use of hygienic materials among adolescent women in Aspirational and the
remaining districts in India, NFHS-5, 2019–2021.
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findings of this study align with the previous studies, which suggest that household wealth is an
essential factor associated with the use of hygienic menstrual materials in India (Anand et al.,
2015; Goli et al., 2013; Singh et al., 2022c). Furthermore, studies have identified that most women
in Aspirational districts belong to the bottom 10% wealth quintile (Jain et al., 2023). Hence, efforts
to improve access to and affordability of menstrual hygiene products, particularly among women

Table 3. Summary result of Fairlie decomposition analysis showing the mean differences in the use of hygienic materials
among adolescent women between Aspirational and the remaining districts of India, NFHS-5, 2019–2021

Total number of observations 1,14,805

Total number of observations (remaining districts) 93,970

Total number of observations (Aspirational districts) 20,835

Mean prediction for remaining districts 0.52

Mean prediction for Aspirational districts 0.38

Mean difference (remaining districts − Aspirational districts) 0.14

Total explained 0.10

Percentage explained 70.82

Table 4. Fairlie decomposition of the average gap in the exclusive use of hygienic materials among adolescent women
between Aspirational and the remaining districts of India, NFHS-5, 2019–2021

95% CI

Variables Coefficient Lower Upper
%

Contribution p-value

Age (in years) −0.0002 −0.0003 0.0000 −0.15 0.024

Age at menarche (13 years or above) −0.0004 −0.0006 −0.0003 −0.43 <0.001

Marital status (married before 18 years) −0.0015 −0.0021 −0.0008 −1.44 <0.001

Level of education (secondary or above) 0.0112 0.0105 0.0120 10.98 <0.001

Religion (Hindu) 0.0002 0.0001 0.0002 0.15 <0.001

Social group (non-SC/ST) −0.0012 −0.0017 −0.0008 −1.20 <0.001

Household wealth (rich) 0.0472 0.0449 0.0495 46.08 <0.001

Exposure to mass media (at least any one type of
media exposure)

0.0155 0.0141 0.0169 15.15 <0.001

Place of residence (urban) 0.0184 0.0170 0.0199 18.02 <0.001

Problem regarding getting medical help for self: getting
permission to go

0.0028 0.0019 0.0036 2.72 <0.001

Problem regarding getting medical help for self: getting
money needed for treatment

0.0045 0.0034 0.0056 4.39 <0.001

Problem regarding getting medical help for self:
distance of health facility

0.0017 0.0003 0.0031 1.65 0.016

Problem regarding getting medical help for self:
transportation

0.0042 0.0029 0.0055 4.09 <0.001

Total 0.1024 100

Note: CI = confidence interval
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from economically disadvantaged households in Aspirational districts, can significantly improve
menstrual hygiene practices and women’s health in India.

The findings of this study indicate that women’s level of education is a significant factor
contributing to the gap in the use of hygienic materials among adolescent women between both
sets of districts in India. Previous research underscores the positive correlation between education
and the use of hygienic materials (Chauhan et al., 2021; Ram et al., 2020; Rani, 2014; Roy et al.,
2021). Although the quality of education in the Aspirational districts and its impact on the use of
hygienic materials needs to be further explored, existing evidence has consistently highlighted the
poor state of education in Aspirational districts of India, including poor literacy and school
enrolment rates, shortages of trained teachers, inadequate infrastructure, and limited basic
facilities, all of which contribute to poor academic performance and affect women’s knowledge
and understanding of health and hygiene practices (NITI Aayog, 2021; Sarangapani et al., 2021;
Vanlalchhanhimi, 2020). Educational interventions promoting menstrual hygiene and health are
crucial for improving the use of hygienic materials during menstruation among women in
Aspirational districts.

This study highlights that the place of residence significantly contributes to the gap in the use of
hygienic materials between Aspirational and the remaining districts. This could be due to the poor
water, sanitation, and hygiene facilities in rural India, including Aspirational districts, as
documented by several studies (India Water Portal, 2022; Kathuria and Raj, 2018; MacRae et al.,
2019). For instance, a study revealed only 45% of rural households in India have access to
improved sanitation facilities (Prakash et al., 2022). The situation worsens in Aspirational
districts, with fewer households accessing safe drinking water and sanitation facilities (Khasnobis
et al., 2020). Moreover, rural areas often face challenges in accessing and availability of hygienic
materials, which may further contribute to lower usage among rural adolescent women
(Chakrabarty et al., 2023; Singh et al., 2022b).

The lack of access to mass media, such as television and newspapers, in Aspirational districts
significantly contributes to the wider gap in the use of hygienic materials among adolescent
women in Aspirational and the remaining districts. Previous research has shown that mass media
exposure has a positive association with the use of hygienic materials during menstruation
(Chauhan et al., 2021; Malhotra et al., 2016; Singh et al., 2022a). As the primary source of
information on menstrual hygiene, frequent exposure to mass media can potentially increase the
use of hygienic materials (Babbar et al,. 2021; Singh et al., 2023). Therefore, efforts should be made
through campaigns and outreach programmes to raise awareness of best menstrual hygiene
practices and the consequences of using unhygienic materials, such as the increased likelihood of
reproductive tract infections.

Several initiatives have been implemented to address menstrual hygiene issues in India and its
states. For example, the ‘Suvidha’ initiative by the Central Government of India offers a four-pack
of affordable, biodegradable sanitary napkins sold at government-owned pharmacies (Ministry of
Chemical and Fertilizers, 2019). Additionally, the Menstrual Hygiene Scheme, initiated in 2011,
offers free sanitary napkins to girls in government schools, benefiting over 10 million girls
nationwide (Shah, 2016). However, challenges such as inadequate absorbent quality and
inconsistent funding hinder their effectiveness (Shah et al., 2013). To ensure sustainability, one
proposed solution is to engage stakeholders and guarantee a steady supply of subsidized sanitary
napkins (Anand et al., 2015; Shah et al., 2013). Self-help groups could play a pivotal role in
advancing menstrual hygiene in Aspirational districts through schemes such as the National Rural
Livelihoods Mission, empowering women financially and socially while advocating for the use of
hygienic materials (Department of Social Justice & Empowerment, Government of Himachal
Pradesh, 2019; National Rural Health Mission, 2016).

Furthermore, the government has established the National Health Mission and the Swachh
Bharat Abhiyan (Clean India Mission) to improve the overall health and sanitation conditions in
rural areas (Ministry of Jal Shakti, 2022). These programmes aim to provide access to clean
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drinking water, sanitation facilities, and health services essential for maintaining menstrual hygiene
(Ministry of Health & Family Welfare, 2018). The government has also taken steps to train
healthcare workers, including Accredited Social Health Activists (ASHA) and Anganwadi workers,
to educate women and girls about menstrual hygiene and promote using hygienic materials (Anand
et al., 2015). Despite these efforts, the adoption of menstrual hygiene practices, particularly in
Aspirational districts, remain low, highlighting the need for further support for these initiatives in
these districts. By continuing to invest in these programmes and increasing access to hygienic
materials and education, particularly in poorly performing Aspirational districts, the government
can help mitigate the negative health impacts of using unhygienic materials.

The findings of this study have significant implications for policymakers and practitioners
advocating for the adoption of hygienic materials during menstruation in India. The findings of
this study indicate that interventions directed towards women from impoverished households,
residing in rural areas, with limited exposure to mass media, and possessing lower educational
attainment, could contribute to narrowing the disparity in the usage of hygienic materials during
menstruation between Aspirational and the remaining districts. Additionally, this study highlights
the need for tailored approaches that account for the variations in menstrual hygiene practices
across different regions of India.

The current study has several limitations that warrant acknowledgement. Firstly, cross-
sectional nature of the data restricts the ability to establish causal relationships between the
variables of interest. Additionally, despite utilizing the most recent nationally representative
dataset, reliance on self-reported data introduces potential biases, such as recall and social
desirability biases. Additionally, the study solely focused on the use of hygienic materials during
menstruation, which may not provide a comprehensive understanding of other menstrual hygiene
practices that could potentially impact adolescent women’s health outcomes. Future studies could
encompass these practices to gain a more comprehensive understanding of the issue. Furthermore,
it is important to note that the NFHS-5 dataset does not contain specific data on stigma and social
factors related to menstrual hygiene in both sets of districts in India, which could be a possible
factor behind this gap. Also, the NFHS dataset lacked supply side variables, such as the availability
and pricing of hygienic materials at pharmacies and provision stores and the provision of sanitary
napkins in schools. The exclusion of such critical factors may limit the interpretation of the study’s
results. Finally, the Fairlie decomposition method employed in this study has certain limitations.
For example, it relies on the selection of variables included in the model, and the inclusion of
unobserved factors could impact the estimation of the gap in the use of hygienic materials. While
this research provides valuable insights into the factors contributing to the gap in the use of
hygienic materials between these two sets of districts in India, highlighting the need for targeted
policies and interventions to address this gap, a deeper inquiry is warranted to gain a
comprehensive understanding of this issue.

Conclusion
This study highlights a disparity in the use of hygienic materials during menstruation between
Aspirational and the remaining districts in India. With almost two-thirds of Aspirational districts
reporting less than 50% use of hygienic materials, urgent action is required to increase the use of
hygienic materials during menstruation among adolescent women. The decomposition analysis
results suggest that household wealth, place of residence, exposure to mass media, and education
level are the key drivers of the gap in the use of hygienic materials between Aspirational and the
remaining districts of India. Therefore, interventions to improve the use of hygienic materials
should target these factors, particularly in the Aspirational districts of Uttar Pradesh, Bihar, and
Chhattisgarh. Menstrual hygiene must be prioritized as a public health issue and access to the
necessary resources to maintain menstrual hygiene must be ensured for every woman.
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Appendix A
Details of Fairlie decomposition

In this study, we wanted to understand why there is a difference in the use of hygienic materials between adolescent women in
Aspirational and the remaining districts of India. To do this, we use a statistical technique called the Fairlie decomposition.
The Fairlie decomposition breaks down the difference in outcomes between two groups (in our case, Aspirational and the
remaining districts) into two parts: the ‘explained’ part and the ‘unexplained’ part. The explained part is due to differences in
the characteristics of the two groups, such as their socioeconomic status. The unexplained part is due to other factors that we
cannot measure, such as cultural or environmental differences, or supply side factors.

To calculate the contribution of each factor to the difference in outcomes, we start by estimating a logistic regression model
using data from both Aspirational and the remaining districts. We then use this model to calculate the predicted probability of
the outcome (the use of hygienic materials) for each observation in the Aspirational and the remaining districts’ samples.

Next, we compare the predicted probabilities for the Aspirational and the remaining districts’ samples to see how much of
the difference in outcomes is due to differences in the independent variables. We do this separately for each independent
variable. For example, if we have two independent variables (such as socioeconomic status and education), we can calculate
how much of the difference in outcomes is due to differences in socioeconomic status, and how much is due to differences in
education.

By using the Fairlie decomposition, we can identify and quantify the factors that contribute to the difference in hygienic
material usage between Aspirational and the remaining adolescent women. This information can be used to develop policies
and interventions aimed at reducing these disparities.

Fairlie decomposition

This decomposition calculates the difference in the probability of an outcome between two groups and quantifies the
contribution of group variations in the independent variables to the outcome differential (here, the two groups are
Aspirational/remaining districts).

The equation for decomposition for a nonlinear equation y � F xβ� � can be written as (Fairlie, 2005):

y�N � y�A �
X

NN

i�1

F xNi β
N

� �
NN

�
�
X

NA

i�1

F xAi β
N

� �
NA

�
�

X
NA

i�1

F xAi β
N

� �
NA

�
�
X

NA

i�1

F xAi β
A

� �
NA

�
Here Nj is the sample size for any group j (here, j may be N or A, which represents the remaining and Aspirational districts,
respectively), Yj is the average probability of the binary outcome of the interest group j, and F is the cumulative distribution
function from the logistic distribution. Finally, β is the coefficient estimate for group j. The first term in the brackets represents
the portion of the group differences due to group differences in the distribution of the independent variable’s characteristics,
often known as the ‘explained part’. The second term denotes the portion of y that is determined by differences in group
processes. The second term additionally accounts for the fraction of the group gap caused by differences in immeasurable or
unobserved endowments between groups.

To get the total contribution explained by each predictor, we must calculate two sets of predicted probabilities, one for the
remaining and one for Aspirational, and then subtract the average values of the two. However, obtaining the contribution of a
specific predictor is not straightforward.

Because the sample sizes of the two groups differ, we must do a regression for pooled data (Aspirational and the remaining
districts’ population combined) and calculate the predicted probability for each Aspirational and the remaining population
observation in the sample. Because the remaining population sample is larger than the Aspirational population sample, a
random subsample of the remaining population of the same size as the Aspirational sample should be drawn. Each observation
in the remaining and Aspirational population samples is then ranked by predicted probabilities and matched by their
respective rankings.
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This approach pairs the remaining women with characteristics that place them at the bottom (top) of their distribution
with Aspirational women with characteristics that put them at the bottom (top) of their distribution.

Now assume that Aspirational and the remaining samples are equal, i.e., NN= NA, and a natural one-to-one matching of
the remaining and Aspirational population observations exists. Also, consider that there are two independent variables
(x1 & x2) to explain the Aspirational-remaining districts’ gap in the use of hygienic materials among adolescent women.

Using coefficient estimates from a logit regression for a pooled sample β̂�
� �

, the independent contribution of x1 to the
group gap can then be expressed as:

1

NA

XNA

i�1

F bα� xN1ibβ�1 � xN2ibβ�2� �
� F bα� xA1ibβ�1 � xN2ibβ�2� �

Similarly, the gap due to x2 can be expressed as:

1
NA

XNA

i�1

F bα� xA1ibβ�1 � xN2ibβ�2� �
� F bα� xA1ibβ�1 � xA2ibβ�2� �

Thus, the contribution of each variable to the gap is therefore equal to the change in average predicted probability from
replacing the remaining distribution with Aspirational population distribution while holding the distributions of the other
variables constant.

However, in practice, the assumption of equal sample size is rarely valid. Because the remaining population sample is
significantly larger, many random subsamples of Aspirational women (equivalent in size to the whole remaining sample) are
generated to match each to the remaining sample and calculate separate decomposition. Finally, the mean value of these
individual decomposition estimations is used as an estimated decomposition for the remaining population sample.
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