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Introduction: Menstrual hygiene management is an important public health 

component to promote reproductive health, especially in rural areas of low- 

and middle-income countries (LMICs). Present study assessed the menstrual 

hygiene practices, the disposal methods and associated health effects among 

school students, college students, and community women in rural setting of 

a Health Demographic Environmental Surveillance System (HDESS) in Odisha, 

India.

Methods: A cross-sectional survey was carried out in March-May 2023 using 

three cohorts of participants, namely school students, college students, and 

community women aged between 14 and 49 years and currently 

experiencing cycles of menstruation. The study used a multi-stage random 

sampling method with a descriptive analysis comparing patterns of sanitary 

pad use, its disposal practice and complications linked to the use of pads. 

Continuous variables such as age and cost incurred on menstrual products 

were reported using mean and standard deviation. The chi-squared value was 

used to determine possible associations and affirm the statistical significance, 

p-value (<0.05).

Results: Among 622 participants, 541 (86.9%) reported using sanitary pads. 

Cloth users rated their experience as “excellent” (48.7%), while dissatisfaction 

was highest among government-provided pad users (29.7%). Self-procured 

pad users reported the highest “manageable” experience (44.9%). The most 

common method of disposing the sanitary materials was by burying (40.2%). 

Approximately 68.32% of participants reported menstruation related health 

issues whilst 23.9% reported sanitary pad-related issues. About 16.8% of the 

participants reported of menstrual irregularities, school students being the 

most (44.8%).
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Discussion: The use of disposable sanitary pads appear to be the most common 

menstrual hygiene management practice in rural areas. Awareness, shame, and 

costs could be barriers to accessing sanitary pads along with poor 

environmental impact when disposing of these using improper methods. 

Reform the policy by introducing awareness of overall health implications 

linked to menstrual hygiene and access to low-cost menstrual management 

products could promote reproductive health. Also, government partnerships 

with NGOs to implement village-level menstrual waste management systems, 

subsidies for eco-friendly pad production, and mandatory disposal education in 

school health programs could mitigate the problem.

KEYWORDS

menstrual hygiene management, rural area, sanitary pads and disposal method, 

students, community women

1 Introduction

Menstruation is a key aspect of women’s reproductive health 

and is experienced by nearly 1.9 billion women aged 14–49 

worldwide (1). However, in rural India, challenges persist in 

menstrual hygiene management (MHM) due to limited access to 

menstrual products, inadequate awareness, and social taboos. 

MHM—defined as the use of clean materials to absorb 

menstrual blood, changed in privacy as needed, with access to 

soap, water, and safe disposal (2)—remains understudied in 

rural populations, particularly regarding practices, product 

satisfaction, and health outcomes.

Globally, menstrual products range from homemade materials 

(e.g., cloth, cotton) to commercial options (e.g., sanitary pads, 

menstrual cups) (3). In rural India, 64% of women still rely on 

cloth due to affordability and accessibility barriers (4), despite 

risks of infections (UTIs, bacterial vaginosis) from improper use 

(5, 6). To address these gaps, several government initiatives have 

been launched. The Menstrual Hygiene Scheme (MHS) under 

the Adolescent Reproductive and Sexual Health (ARSH) 

program and the Khusi scheme in Odisha aim to increase 

awareness, accessibility, and affordability of sanitary pads by 

providing subsidized packs to adolescent girls in rural areas (7, 

8). These programs also emphasize safe disposal, which remains 

a major environmental and public health concern.

Despite these efforts, gaps still exist in product accessibility, 

usage satisfaction related to the types of pad, and awareness— 

with limited data comparing demographics. For instance, school 

students may lack autonomy in product choice, college students 

might have better awareness due to higher education, and 

community women face distinct socioeconomic constraints. 

Furthermore, much of the existing research has focused on 

urban settings, creating a scarcity of data that truly re;ects the 

realities of rural areas (9). Moreover, the extent to which 

government-supplied sanitary products meet the needs and 

expectations of users in different demographic groups is 

still unclear.

Therefore, the present study was conducted among three 

distinct groups—school-going students, college students, and 

community women—in a rural Health and Demographic 

Surveillance System (HDSS) area. This grouping was intended to 

re;ect different stages of life, education, and access to 

information and resources. The study aimed to explore current 

menstrual hygiene practices, assess satisfaction with the types of 

menstrual materials used, identify any associated health problems, 

and understand disposal practices. These aspects are crucial for 

evaluating the effectiveness of existing menstrual health initiatives 

and identifying areas that need targeted interventions.

2 Materials and methods

2.1 Study design and study setting

A cross-sectional survey was carried out during March-August 

2023 at model rural health research unit (MRHRU) located at 

Tigiria, Odisha, India. The participants were from an rural 

Health Demographic Environmental Surveillance System 

(HDESS) established under the unit (MRHRU). The HDESS 

comprises of a total population size of 76,379 from 48 rural 

villages and of which 20,837 (27.3%) are female in the age 

group 14–49 years (10).

2.2 Study participants

Under the study, a total of 622 eligible participants from three 

different categories a. school students (206 nos.), b. College 

students (206 nos.), and c. women from the community (210 

nos.) were enrolled. Participants in the reproductive age group 

(14–49 years), experiencing menstrual cycles and agreed to 

provide written informed consent were included. Pregnant 

women, lactating mothers(<6 months of child birth), immobile, 

and those with recognizable cognitive impairments were excluded.

2.3 Sample size calculation

Considering that 57% of women of reproductive age in India 

use sanitary pads (11) and with an estimated absolute precision of 
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5.7% (relative precision as 10% of prevalence) was considered to a 

heterogeneity of 1.5, with a non-response rate of 10%, the desired 

sample size was estimated to be 530. Finally, a total of 622 

participants were enrolled taking into account ±1% error rate.

The following formula was used to estimate the desired 

sample size:

N ¼ [deff�Np (1-p)]=[(d2=Z21-a=2�(N-1) þ p�(1-p) 

where, n = sample size, Deff = design effect, N = population size, 

p = estimated proportion, q = 1-p, d = desired precision or 

absolute level of precision.

2.4 Sampling method

We attempted to recruit 200 participants from each study 

group for equitable representation across the three cohort. This 

ensured feasibility while maintaining comparative analysis power 

across subgroups and avoid overrepresentation of any single 

group. Four schools and two colleges were randomly selected 

out of six schools and three colleges, respectively (available in 

the study setting). Four villages were randomly selected with 

one each from each of the directional-clusters of North, South, 

East, and West for better geographical representation. 

A minimum of 50 community women participants were 

recruited from each of the selected villages. Survey team visited 

consecutive households (following HDESS survey method) in 

the villages until the desired sample size is acheived. In case of 

non-availability of any eligible participant, the neighbour 

household was considered. The process followed in recruiting 

the study participants and their geographic distribution in the 

HDESS area are presented in Figures 1, 2 respectively.

Data were collected from the study participants using a 

validated questionnaire. The questionnaire was adapted from 

prior menstrual hygiene studies and validated through expert 

review (5 public health/gynaecology experts) and pilot-testing 

(30 participants). Some modifications were made for cultural 

appropriateness in rural settings.

Information pertaining to socio-demographic characteristics, 

menstrual experiences and hygiene management were collected. 

Data was collated in a pre-defined study specific Excel template 

and exported to STATA software for analysis.

2.5 Variable description

This study included socio-demographic information like age 

groups (less than 20, 20–29 years, 30–39 years and 40 and 

above), years of schooling (<5 years complete, 5–15 years of 

complete, 16–22 years of complete), family income (<Rs.10000, 

Rs.10000–24999, >Rs. 25000), types of pad use (sanitary pads 

including government and self procured pad and clothes 

including handmade, cotton and gauges), disposal methods 

(throwing outside, burning and burying). Additionally, it 

included menstrual history like regularity of cycles (We defined 

an irregular menstrual cycle if the gap between two cycles were 

shorter than 22 days or more than 41 days) (12), problems 

during menstruation(self reported), years since menarche and 

average duration of menstruation, average pad requirement per 

cycle and average cost incurred per cycle. In problem during 

menstruation, problems like abdominal pain, back pain, head 

ache, Hand and leg pain, weakness, nausea, vomiting are 

FIGURE 1 

Process followed for participant recruitment.
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repotrd and are completely self reported. Among problems related 

to sanitary pad use included Itching, skin rashes, and ittitation and 

is also self reported.

2.6 Data analysis

The statistical analysis was completed using STATA v.17.0 

(Stata Corp, Texas) software. Descriptive statistical approaches 

were used to determine the socio-demographic and menstrual 

history profile of the participants and presented as frequency 

and proportion with their 95% CI. Mean and standard 

deviations were calculated for continuous variables. The chi- 

square test was used to determine the association between types 

of the pad with various independent characteristics and the 

p-value (<0.05) was considered as significant. We addressed 

potential confounding through stratified analyses by key 

demographic variables (age, education, income) where feasible. 

For example, satisfaction levels with pad use were compared 

across subgroups (students vs. community women) to assess 

consistency. The types of health problems due to the use of 

sanitary pads and their disposal methods are depicted 

graphically. In case of missing values, we tried to recollect the 

data through repeated visisting the site. Hence, there was very 

few missing data that we excluded during data analysis.

2.7 Ethical considerations

Ethical approval was obtained from the institutional ethics 

committee of the ICMR-Regional Medical Research Center, 

Bhubaneswar (vide reference no: ICMR-RMRC/IHEC-2022/103). 

Informed written consent was obtained from all the study 

participants and written assent was obtained from the student 

participants who were under 18 years. Confidentiality and 

anonymity were maintained throughout the study and data 

security was ensured.

3 Results

3.1 Demographic characteristic and 
menstrual history of participants

Among the 622 study participants, 66.2% were students— 

equally divided between school (33.1%) and college students 

(33.1%)—while the remaining 33.8% were community women. 

FIGURE 2 

Heat Map showing geographical distribution of the study participants data collection.
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Approximately, 7.14% of the community women were employed. 

The mean age of the participants was 20.9 (±8.2) years.

The average duration of menstruation was 4.84 ± 1.26 days 

and was longer among school students (5.36 ± 1.16 days). 

Overall, 16.88% of the participants reported 

menstrual irregularities, with 44.8% being school students, 

followed by women from the community (34.3%). The 

detailed socio-demographic characteristics and menstrual 

history along with their 95% confidence interval are presented 

in Table 1.

3.2 Use of sanitary materials and the cost 
incurred

Of the total sample, 541 (86.9%) used sanitary pads—either 

the purchased ones or the government-supplied—whilst the 

remaining 81 (13.1%) used old clothes or handmade pads. 

Among the cloth users, 97.5% were women from the 

community and 2.4% were school students. None of the 

participants were found to use other sanitary products such as 

menstrual cups, tampons, or discs.

TABLE 1 Socio-demographic characteristics and menstrual history of study participants (N = 622).

Variables School  
student  

(N = 206)

95% CI College  
student  

(N = 206)

95% CI Community  
women  
(n = 210)

95% CI Total (n = 622)

Age group

Less than 20 years 206 (49.8) – 195 (47.1) (42.2-52.03) 13 (3.1) (1.6–5.3) 414 (66.55)

20–29 years – – 11 (10.8) (5.5–18.4) 91 (89.2) (81.5–94.4) 102 (16.39)

30–39 years – – – – 71 (100) (94.9–100*) 71 (11.41)

40 years and above – – – – 35 (100) (89.9–100*) 35 (5.62)

Total 206 (33.1) – 206 (33.1) – 210 (33.8) – 622

Years of schooling

<5 years complete – – – – 10 (100) (0.69–1*) 10 (1.60)

5–15 years of complete 206 (54.5) (49.3–59.5) 2 (0.5) (0.06–1.8) 170 (45) (39.8–50.13) 378 (60.77)

16–22 years of complete – – 204 (87.2) (82.20–91.18) 30 (12.8) (8.8–17.7) 234 (37.62)

Total 206 (33.1) – 206 (33.1) – 210 (33.8) – 622

Types of pad

Sanitary pad  

(govt.pad/self procured)

205 (37.8) (33.78– 

42.13)

205 (37.8) (33.78–42.13) 131 (24.21) (20.6–28) 541 (86.97)

Clothes/handmade/cotton 

gauge

1 (1.23) (0.03–6.6) 1 (1.23) (0.03–6.6) 79 (97.53) (91.3–99.6) 81 (13.02)

Total 206 (33.1) – 206 (33.1) – 210 (33.7) – 622

Disposal method (N = 541)

Burning 6 (23.08) (8.9–43.6) 4 (15.38) (4.3–34.8) 16 (61.54) (40.5–79.7) 26 (4.18)

Burring 80 (32) (26.2–38.1) 109 (43.6) (37.3–49.9) 61 (24.4) (19.2–30.2) 250 (40.25)

Throwing outside 54 (30.51) (23.82–37.8) 44 (24.86) (18.6–31.8) 79 (44.63) (37.1–52.2) 177 (28.50)

Others 66 (39.29) (31.8–47.1) 49 (29.17) (22.4–36.6) 53 (31.55) (24.6–39.1) 168 (27.05)

Total 206 (33.17) () – 206 (33.17) – 209 (33.66) – 621

Family income (monthly)

Below 10,000 98 (36.0) (30.3–42) 68 (25.0) (19.9–30.5) 106 (39.0) (33.1–45) 272 (43.72)

10,000–24,999 82 (28.8) (23.58–34.4) 115 (40.3) (34.6–46.2) 88 (30.9) (25.56–36.5) 285 (45.81)

25,000 and above 26 (40) (28–52.9) 23 (35.4) (23.9–48.2) 16 (24.6) (14.7–36.8) 65 (10.45)

Total 206 (33.1) – 206 (33.1) – 210 (33.7) – 622

Menstrual cycle-related determinant

Regularity of cycles

Regular 159 (30.7) (26.7–34.9) 184 (35.6) (31.4–39.8) 174 (33.7) (29.5–37.9) 517 (83.11%)

Irregular 47 (44.8) (35.04–54.7) 22 (20.9) (13.6–29.9) 36 (34.3) (25.2–44.1) 105 (16.88%)

Total 206 (33.1) – 206 (33.1) – 210 (33.7) – 622

Problems during Menstruation

No 40 (20.3) (14.9–26.6) 42 (21.3) (15.81–27.7) 115 (58.4) (51.1–65.3) 197 (31.6)

Yes 166 (39.1) (34.3–43.8) 164 (38.6) (33.9–43.3) 95 (22.3) (18.4–26.6) 425 (68.32)

Total 206 (33.1) – 206 (33.1) – 206 (33.8) – 622

Years since menarche 1.76 ± 1.09 1.67–1.84 4.78 ± 1.20 (4.68–4.87) 16.55 ± 6.68 (16.02–17.07) 7.75 ± 7.54

Average duration of  

menstruation (in days)

5.36 ± 1.16 5.26–3.45 4.83 ± 1.17 (4.73–4.92) 4.38 ± 1.25 (4.28–4.47) 4.84 ± 1.26

Average pad requirement  

per cycle

11.67 ± 3.96 11.32–12.01 9.69 ± 3.27 (9.40–9.97) 9.51 ± 3.97 (9.16–9.85) 10.4 ± 3.84

Average cost incurred  

per cycle (Rs.)

45.64 ± 20.05 43.87–47.40 53.20 ± 28.13 (50.72–55.67) 43.27 ± 20.73 (41.44–45.09) 48.12 ± 24.20
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The average cost incurred to manage menstrual ;ow was 

found to be 48.12 (±24.20) Indian rupees (INR) per cycle, which 

was similar across all three categories of study participants.

3.3 Problems related to menstruation and 
material used

Menstruation-related health problems such as body pain, 

abdominal pain, skin rashes, heavy bleeding, and headaches 

were reported by 68.32% of participants (39.1% among school 

students and 38.6% among college students).

3.4 Level of satisfaction, requirement, and 
disposal methods related to use of sanitary 
material

Among the participants using sanitary pads, 69.5% used only 

self-procured sanitary pads, 8.7% used only government-supplied 

pads and 21.8% used both. Approximately 91.5% of those using 

government-supplied pads were school students and 8.5% were 

college students. Among the self-procured participants, 52.7% 

were college students, 34.8% were community women, and 

12.5% were school students (P value < 0.05).

The satisfaction level with using sanitary pads was assessed 

using a 4-pointer Likert scale (excellent, satisfactory, 

manageable, and dissatisfied). Satisfaction levels varied 

significantly based on the type of sanitary material used 

(χ2 = 148.45, p < 0.05). Cloth users reported the highest 

satisfaction, with 48.7% rating their experience as “excellent.” In 

contrast, 29.7% of government pad users rated their experience 

as “dissatisfied”. Self-procured pads were most commonly rated 

as “satisfactory” (44.9%) followed by “manageable” (32.1).

Among the participants, disposal methods showed 

considerable variation. Burying used pads was the most 

common method (40.2%), followed by discarding them in open 

areas (throwing outside) (28.5%) and other methods (27.05%) 

that included throwing in latrines, running water, ponds, and 

rivers (P value < 0.05). Burning was the least practiced method 

(4.1%), though it was more prevalent among cloth users 

(16.05%) (P value < 0.05).

Among the sanitary pad users, 149 (23.9%) reported pad- 

associated problems of whom 4 are refused to give their data. 

Amomg the participants who mentioned their problems, 44.6% 

among users of government-supplied pads, 19.1% among self- 

procured users, 46.6% among those using both, and 1.12% 

among cloth users. The associated health problems were mostly 

itching (70.4%), irritation (17.2%), and skin rashes (12.4%).

We also estimated the cost incurred among different pad 

users. Whereas the average cost incurred per cycle among 

sanitary pad users was INR 48.12 (±24.20), it was INR 48.91 

(±24.72) among self-procured users, INR 26.67 (±5.77) among 

users of government-supplied pads, and INR 46.13 (±22.50) 

among users of both. The differences among the different types 

of pad users are detailed in Table 2. Additionally, the differences 

in cost and the requirement of pads (in numbers) are appended 

in Supplementary Table S1. The pads with different types, their 

disposal methods and level of satisfaction is illustrated in Figure 3.

3.5 Problems related to use of sanitary 
materials

Figure 4 illustrates the distribution of health-related issues 

associated with the use of sanitary pads among school students, 

college students, and community women. Among the 149 

(23.9%) sanitary pad users who reported pad-associated 

problems, we only calculated this for 145 participants who could 

define their problems properly. From them, 93 (64.14%) were 

school students, 41 (28.2%) were college students, and 11 (7.5%) 

were community women.

During the physiological process of the menstrual cycle, many 

females encounter different health-related problems. The reported 

problems in our study include abdominal pain (58.04%), back 

pain (29.26%), headache (3.54%), weakness (1.45%), skin rashes 

(1.45%), and body ache (23.66%). Upon comparing these health 

problems across the three categories of study participants, 

college students were found to encounter these problems more, 

followed by school students. The detailed distribution of 

different menstrual cycle-related health problems across the 

categories of participants is presented in Figure 5.

4 Discussion

Many women in rural India avoid discussing menstrual 

hygiene because it is still considered as a taboo in many places 

and communities. The current study attempted to understand 

how major different groups of reproductive-age women manage 

their menstrual hygiene in rural areas, so the findings could 

further be used to tailor interventions to specific needs. Along 

with this, it mainly focused on the menstrual materials, that 

they used during their menstruation, as it is suggested one of 

the 4 key indicators by the WHO/ UNICEF joint monitoring 

program for water, sanitation and hygiene (9). Our study 

revealed that a majority of participants chose sanitary pads 

(either purchased or government-supplied) as their preferred 

choice, particularly school & college students. Most of our study 

participants relied on self-procured compared to government- 

funded pads and both. None of the participants were found to 

use any other sanitary products such as menstrual cups, 

tampons, or discs. Most of the community women use clothes 

as their preferred absorbent. Most of the cloth users reported 

their experience as “excellent” compared to others, while most 

of the government-funded pad users rated their experience as 

“dissatisfied”. Furthermore, in disposal methods, it is revealed 

that burying pads is the most common method. Additionally, it 

was found that longer menstrual duration and menstrual 

irregularities were seen commonly among school students.

The present study revealed that a majority of participants 

preferred sanitary pads (either purchased or government- 
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supplied), which aligns with the findings of a similar study among 

Indian women aged 18–30 years, where 94% of participants 

reported using sanitary pads (13). In contrast, a study conducted 

a few years ago among women of reproductive age found that 

only 57% used sanitary pads (11). This indicates a significant 

increase in the use of sanitary pads, even in rural areas, over 

time. This improvement could be attributed to the 

implementation of several menstrual hygiene programs in rural 

regions. For example, the Khusi program distributes a pack of 

six sanitary napkins, and the Rashtriya Kishor Swasthya 

Karyakram (RKSK) initiative in Odisha supports adolescent 

well-being by enabling Accredited Social Health Activists 

(ASHAs) to provide affordable sanitary pads to rural girls (14).

We also found that college students primarily used sanitary 

pads they purchased themselves, consistent with findings from a 

study in Delhi (15). We found that among school students the 

pad users are 100% which is lso consistent with the study that 

reported 100% of the school students are using pads (16). 

Among community women 62.38% of community women were 

using sanitary pads which is more than a previous reported 

study that reavealed around 39.8% of community womens were 

using sanitary pads (17). However, none of the community 

women in our study reported using pads from the Khusi 

program. Instead, most continued to use cloth to manage their 

menstrual ;ow. Although the Khusi program supplies subsidized 

sanitary pads to rural women through ASHA workers at a cost 

of INR 6 for six pads (18), our results suggest that these 

products were either unavailable or the women were unaware of 

the program. This discrepancy highlights the need for further 

research to explore gaps in the supply chain and awareness. 

TABLE 2 Level of satisfaction, disposal methods, requirements, and problems related to types of sanitary pads.

Name of the  
variables

Government  
pad  

(n = 47)

Self 
procured  

pad 
(n = 376)

Govt. +self 
procured  
(n = 118)

Clothes 
(n = 81)

Total Chi-square value, 
P-value

Level of satisfaction

Excellent 6 (12.8) 20 (5.3) 7 (5.9) 39 (48.8) 72 (11.6) chi2 = 148.4521, Pr = 0.000

satisfactory 23 (48.9) 169 (44.9) 62 (52.6) 20 (25) 274 (44.1)

Manageable 4 (8.5) 121 (32.2) 20 (16.9) 16 (20) 161 (25.9)

Dissatisfied 14 (29.8) 66 (17.6) 29 (24.6) 5 (6.2) 114 (18.4)

Total 47 376 118 80 621

Disposal methods

Burning 1 (2.1) 8 (2.1) 4 (3.4) 13 (16) 26 (4.2) chi2 (9) = 65.6883 Pr = 0.000

Burying 18 (38.3) 152 (40.5) 46 (39.0) 34 (42) 250 (40.3)

Throwing outside 9 (19.1) 103 (27.5) 31 (26.3) 34 (42) 177 (28.5)

Others 19 (40.5) 112 (29.9) 37 (31.3) 0 168 (27.0)

Total 47 375 118 81 621

Requirement per day

1–2 pads 33 (70.2) 274 (73.1) 83 (70.4) – 391 (72.2) Chi2 (6) = 1.3360 Pr = 0.970

3–4 pads 13 (27.7) 97 (25.8) 34 (28.8) – 144 (26.6)

5 pads and more 1 (2.1) 4 (1.1) 1 (0.8) – 6 (1.1)

Total 47 375 118 – 541

Any problem related to the sanitary materials

No 26 (55.3) 304 (80.9) 63 (53.4) 80 (98.9) 473 (76.1) Chi2 = 74.5548, Pr = 0.000

Yes 21 (44.7) 72 (19.1) 55 (46.6) 1 (1.1) 149 (23.9)

Total 47 376 118 81 622

Problems related to sanitary materials

Itching 18 (85.7) 44 (63.8) 40 (72.7) – 102 (70.4) Chi2 = 4.7, Pr =0.3

Skin rashes 2 (9.5) 11 (15.9) 5 (9.1) – 18 (12.4)

Irritation 1 (4.8) 14 (20.3) 10 (18.2) – 25 (17.2)

Total 21 69 55 – 145

Occupation

School students 43 (91.5) 47 (12.5) 115 (97.5) 1 (1.2) 206 (33.1) chi2 (9) = 555.3492 Pr = 0.000

College students 4 (8.5) 198 (52.7) 3 (2.5) 1 (1.2) 206 (33.1)

Homemaker 0 116 (30.9) 0 79 (97.6) 195 (31.3)

Job or Working 0 15 (3.9) 0 0 15 (2.5)

Total 47 376 118 81 622

Average pad requirement per 

cycle

10.93 ± 3.66 9.85 ± 3.75 11.94 ± 3.77 10.40 ± 3.84 Average pad requirement per 

cycle

Average cost incurred per cycle 

(Rs.)

26.67 ± 5.77 48.91 ± 24.72 46.13 ± 22.50 48.12 ± 24.20 Average cost incurred per cycle 

(Rs.)
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FIGURE 3 

Problems due to the use of sanitary pads among different categories of study participants.

FIGURE 4 

Health-related problems during menstruation.
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Strengthening the distribution system and improving outreach 

efforts could enhance access and encourage sanitary pad usage 

among rural women.

Upon analyzing the levels of satisfaction with different types of 

menstrual materials, it was observed that most government 

sanitary pad users reported dissatisfaction. This was followed by 

those who used a combination of government-supplied and self- 

procured pads. Notably, participants who used cloth as an 

absorbent often rated their experience as excellent. This 

discrepancy in satisfaction levels may be attributed to factors 

such as the lower absorption capacity, unsuitable size and shape, 

and prolonged wet contact surface associated with some sanitary 

materials—particularly government-supplied pads. These issues 

can contribute to discomfort and dissatisfaction.

In addition to satisfaction levels, some health concerns were 

reported by sanitary pad users, with more complaints emerging 

from users of government-provided pads than those using self- 

procured ones. Commonly reported problems included itching 

and skin rashes, especially among school-going students. This 

might be due to use of certain sanitary pads containing organic 

solvents that affect the skin and cause allergic reaction resulting 

in skin rashes and itching (19). Use of sanitary pads for a 

prolonged duration as in schools could also be a reason for this. 

Nonetheless, female students find it difficult to change sanitary 

pads and are forced to go for extended periods of time without 

changing pads due to the lack of adequate water, sanitation, and 

hygiene (WASH) facilities in schools. This may result in skin 

rashes and discomfort (19).

Subsidising sanitary napkins for adolescent girls is an 

innovative step that promotes menstrual hygiene and aids in the 

prevention of RTIs in India (20). A previous study conducted in 

Odisha revealed that inadequate menstrual hygiene may pose 

health risks, such as reproductive and urinary tract infections 

(21). So, It is necessary to have adequate separate rest rooms 

with water, washing and changing facility in every school and 

colleges for girl students. This will also reduce the absenteeism 

among female students during menstruation. It is evidenced that 

Menstrual material is one of the four indicators recommended 

by the WHO (World Health Organization)/UNICEF (United 

Nations International Children’s Emergency Fund) joint 

monitoring program for water, sanitation, and hygiene 

monitoring. This indicator focused on the type of material used 

in sanitary pads and its safe disposal and menstrual experiences 

(22).

Our study noticed that majority of the participants (47.3%) 

dispose their used pads by throwing them outside, whilst only a 

small number of participants (12.38%) prefer to bury them 

underground. In a study conducted by Van Eijk AM et al. 

reported that approximately 23% dumped the absorbent material 

in open areas (15), another study found that approximately 

64.6% of the respondents dispose their menstrual absorbents in 

the bush or field (16). These findings highlight the priority for 

having a proper disposal method and practice in place especially 

in rural areas. A probable reason for using unhygienic methods 

of disposal could be due to prevailing taboos surrounding 

menstruation and lak of awareness about proper disposal 

methods. Most of the time these products are hidden from male 

members of the family and women in rural areas do not go out 

of their homes due to socio-cultural barriers resulting in a lack 

of means for its safe disposal. Nonetheless, the disposal of used 

FIGURE 5 

Health related problems encountered during menstruation cycle.
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pads has become a major issue in India. This is primarily due to 

the lack of an efficient disposal system in a variety of 

community and institutional settings, including schools, 

colleges, workplaces, and hospitals (23). As a result, used 

sanitary pads end up in municipal sewer systems, landfills, 

rural fields, and bodies of water. So, innovative solutions need 

to be developed and implemented to manage the menstrual 

waste materials.

Furthermore, we found the average cost of self-purchased 

sanitary pads (INR 48.91 ± 24.72) was higher than that of 

government-funded and combined users. This puts an extra 

financial burden on the females especially in rural areas. 

Considering the fact that commercial sanitary pads are non- 

reusable, expensive, and not environment friendly, other method 

like menstrual cup could be a better option for women in rural 

settings to promote their menstrual hygiene management (24).

Our study also noticed that college students had a higher 

prevalence of experiencing health problems during menstruation 

like headaches and weakness, whereas abdominal pain found 

more in school students which can be attributed to a variety of 

factors. Apart from that, menstruation irregularity was noticed 

more among school students. Due to academic and social 

pressures, students frequently experience high levels of stress. 

Stress can aggravate menstrual symptoms, resulting in health 

problems. Irregular sleep patterns, dietary habits, and exercise 

routines can all disrupt hormonal balance, making students 

more prone to menstrual irregularity and discomfort (25, 26). 

Social support system in families, peer counselling and seeking 

health care from professionals would help to address 

these problems.

4.1 Policy implication

The Govt. of India has launched initiatives through National 

Health Mission (NHM) to improve awareness about menstrual 

hygiene among young women and encourage the use of sanitary 

practices during menstruation. To improve accessibility and 

affordability, accredited social health activists (ASHAs) in rural 

areas are required to sensitize and distribute NHM’s subsidized 

sanitary napkin. However, sensitization is required about the 

pros and consequences of menstrual hygiene management. The 

matter should be discussed openly in schools, colleges, and in 

community level. Results also showed an urgent necessity for a 

shift of the practices towards reusable material such as 

menstrual cups. In 2020, the Central Government launched 

’Suvidha’, a brand of 100% biodegradable sanitary napkins that 

were available at a discounted price in government-run Jan 

Aushadhi Kendras. However, access to and affordability of 

hygienic methods in rural areas remains a concern even today. 

So, a collaborative effort involving non-governmental 

organizations (NGOs) and local businesses hub is required for 

an establishment to facilitate the distribution of affordable and 

environmentally friendly menstrual products in 

rural communities.

4.2 Strengths and limitations

Our study attempts to investigate a sensitive and less 

researched topic among women of reproductive age group in 

rural communities among three different groups of participants. 

Most of the evidence on menstrual hygiene practices 

predominantly focus either on adolescent girls or among urban 

areas. We employed a random sample that broadens the 

generalisability of the findings. However, information on 

participants’ knowledge, cultural beliefs, and cleanliness 

practices are limited in this study. There may be selection bias 

due to participants being from divert settings that would 

potentially limit the generalizability of the findings.

5 Conclusion

Most participants in the study used sanitary pads compared to 

reusable absorbent materials, although, there was a lack of standard 

disposal methods. Policy reform by introducing comprehensive 

awareness program by way of community engagement could 

support improved disposable approaches, including the reduction of 

carbon emissions. Considerations to use biodegradable, and 

improved absorbent materials should be considered by 

manufacturers. Government partnerships with NGOs to implement 

village-level menstrual waste management systems, subsidies for 

eco-friendly pad production, and mandatory disposal education in 

school health programs could mitigate the problem.

Data availability statement

The original contributions presented in the study are included 

in the article/Supplementary Material, further inquiries can be 

directed to the corresponding author.

Ethics statement

The studies involving humans were approved by institutional 

ethics committee of the ICMR-Regional Medical Research Center, 

Bhubaneswar (vide reference no: ICMR-RMRC/IHEC-2022/103). 

The studies were conducted in accordance with the local 

legislation and institutional requirements. Written informed 

consent for participation in this study was provided by the 

participants’ legal guardians/next of kin.

Author contributions

SwN: Conceptualization, Data curation, Formal analysis, 

Investigation, Methodology, Project administration, Resources, 

Software, Supervision, Validation, Visualization, Writing – 

original draft, Writing – review & editing. MN: Data curation, 

Investigation, Methodology, Writing – original draft, Writing – 

Nayak et al.                                                                                                                                                             10.3389/fgwh.2025.1617970 

Frontiers in Global Women’s Health 10 frontiersin.org



review & editing. SoN: Conceptualization, Data curation, Formal 

analysis, Funding acquisition, Investigation, Methodology, 

Project administration, Resources, Software, Supervision, 

Validation, Visualization, Writing – original draft, Writing – 

review & editing. DP: Methodology, Resources, Visualization, 

Writing – original draft, Writing – review & editing. BM: 

Conceptualization, Data curation, Formal analysis, Funding 

acquisition, Investigation, Methodology, Project administration, 

Resources, Software, Supervision, Validation, Visualization, 

Writing – original draft, Writing – review & editing. ASi: 

Investigation, Methodology, Resources, Validation, Visualization, 

Writing – original draft, Writing – review & editing. SaP: 

Conceptualization, Data curation, Formal analysis, Funding 

acquisition, Investigation, Methodology, Project administration, 

Resources, Software, Supervision, Validation, Visualization, 

Writing – original draft, Writing – review & editing. GD: Data 

curation, Investigation, Resources, Software, Visualization, 

Writing – original draft, Writing – review & editing. PP: 

Investigation, Resources, Supervision, Writing – original draft, 

Writing – review & editing. ASh: Investigation, Methodology, 

Supervision, Validation, Visualization, Writing – original draft, 

Writing – review & editing. SE: Data curation, Formal analysis, 

Investigation, Methodology, Writing – original draft, Writing – 

review & editing. BR: Data curation, Investigation, Methodology, 

Resources, Writing – original draft, Writing – review & editing. 

JT: Writing – review & editing, Methodology, Formal analysis, 

Resources, Validation. SuP: Conceptualization, Data curation, 

Formal analysis, Funding acquisition, Investigation, 

Methodology, Project administration, Resources, Software, 

Supervision, Validation, Visualization, Writing – original draft, 

Writing – review & editing.

Funding

The author(s) declare that no financial support was received 

for the research and/or publication of this article.

Acknowledgments

We would like to thank the state health department, Govt. of 

Odisha for providing us the approval and facilitating the data 

collection. Our heart felt thanks to all the study participants and 

their family members for their kind support and cooperation 

while data collection. We also acknowledge ICMR-Regional 

medical research centre, Department of Health Research, and 

Model Rural Health Research Centre, Tigiria for all the support.

Conflict of interest

The authors declare that the research was conducted in the 

absence of any commercial or financial relationships that could 

be construed as a potential con;ict of interest.

Generative AI statement

The author(s) declare that no Generative AI was used in the 

creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this 

article has been generated by Frontiers with the support of 

artificial intelligence and reasonable efforts have been made to 

ensure accuracy, including review by the authors wherever 

possible. If you identify any issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the 

authors and do not necessarily represent those of their affiliated 

organizations, or those of the publisher, the editors and the 

reviewers. Any product that may be evaluated in this article, or 

claim that may be made by its manufacturer, is not guaranteed 

or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found 

online at: https://www.frontiersin.org/articles/10.3389/fgwh.2025. 

1617970/full#supplementary-material

References

1. Beshay VE, Carr BR. Hypothalamic–pituitary–ovarian axis and control of the 
menstrual cycle. In: Clinical Reproductive Medicine and Surgery: A Practical Guide. 
Cham: Springer International Publishing (2017). p. 1–17. doi: 10.1007/978-3-319-52210- 
4_1

2. Progress on household drinking water, sanitation and hygiene 2000–2020: five 
years into the SDGs. Geneva: World Health Organization (WHO) and the United 
Nations Children’s Fund (UNICEF) (2021). Available online at:  https://www. 
coursehero.com/file/155741376/jmp-2021-wash-households-3-1pdf/ (Accessed 
November 20, 2023).

3. Medina-Perucha L, López-Jiménez T, Holst AS, Jacques-Aviñó C, Munrós-Feliu 
J, Martínez-Bueno C, et al. Use and perceptions on reusable and non-reusable 

menstrual products in Spain: a mixed-methods study. PLoS One. (2022) 17(3): 
e0265646. doi: 10.1371/journal.pone.0265646

4. International Institute for Population Sciences (IIPS) and ICF. 2021. National 
Family Health Survey (NFHS-5), 2019–21. India: Volume I. Mumbai: IIPS.  GOI 
&IIPS. India. (138). Available online at: https://dhsprogram.com/pubs/pdf/FR375/ 
FR375.pdf. (Accessed November 20, 2023).

5. Mittal S, Priya S, Kumar R, Verma B, Meena A. Menstrual hygiene practices in 
Indian tribal females: a systematic review and meta-analysis. Cureus. (2023) 15:7. 
doi: 10.7759/cureus.42216

6. Torondel B, Sinha S, Mohanty JR, Swain T, Sahoo P, Panda B, et al. Association 
between unhygienic menstrual management practices and prevalence of lower 

Nayak et al.                                                                                                                                                             10.3389/fgwh.2025.1617970 

Frontiers in Global Women’s Health 11 frontiersin.org

https://www.frontiersin.org/articles/10.3389/fgwh.2025.1617970/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fgwh.2025.1617970/full#supplementary-material
https://doi.org/10.1007/978-3-319-52210-4_1
https://doi.org/10.1007/978-3-319-52210-4_1
https://www.coursehero.com/file/155741376/jmp-2021-wash-households-3-1pdf/
https://www.coursehero.com/file/155741376/jmp-2021-wash-households-3-1pdf/
https://doi.org/10.1371/journal.pone.0265646
https://dhsprogram.com/pubs/pdf/FR375/FR375.pdf
https://dhsprogram.com/pubs/pdf/FR375/FR375.pdf
https://doi.org/10.7759/cureus.42216


reproductive tract infections: a hospital-based cross-sectional study in Odisha, India. 
BMC Infect. Dis. (2018) 18(1):1–12. doi: 10.1186/s12879-018-3384-2

7. Menstrual Hygiene Scheme (MHS). National Health Mission (2023). Available 
online at: https://nhm.gov.in/index1.php?lang=1&level=3&sublinkid=1021&lid=391
(Accessed November 24, 2023)

8. NHM. MHS-operational-guidelines pdf (2023). Available online at: https://nhm. 
gov.in/images/pdf/programmes/arsh/guidelines/MHS-operational-guidelines.pdf
(Accessed November 24, 2023)

9. JMP.jmp-2021-wash-households 3 1.pdf. Progress on Household Drinking Water 
Sanitation and Hygiene 2000-2020 Five Years into the Sdgs who/unicef Joint (2023). 
Available online at: https://www.coursehero.com/file/155741376/jmp-2021-wash- 
households-3-1pdf/ (Accessed November 20, 2023)

10. Sharma N, Palo SK, Bhimarasetty DM, Kandipudi KLP, Purty AJ, Kumar T, 
et al. Community dynamics and engagement strategies in establishing demographic 
development and environmental surveillance systems: a multi-site report from 
India. Healthcare. (2023) 11(3):411. MDPI. doi: 10.3390/healthcare11030411

11. Juyal R, Kandpal SD, Semwal J. Menstrual hygiene and reproductive morbidity 
in adolescent girls in Dehradun, India. Bangladesh J Med Sci. (2014) 13(2):170–4. 
doi: 10.3329/bjms.v13i2.14257

12. Van Hooff MHA, Voorhorst FJ, Kaptein MBH, Hirasing RA, Koppenaal C, 
Schoemaker J. Insulin, androgen, and gonadotropin concentrations, body mass 
index, and waist to hip ratio in the first years after menarche in girls with regular 
menstrual cycles, irregular menstrual cycles, or oligomenorrhea. J Clin Endocrinol 
Metab. (2000) 85(4):1394–400. doi: 10.1210/jcem.85.4.6543

13. Tejani D, Chovatiya P, Shihora A, Dave H. Prevalence of pelvic girdle pain 
during menstruation and its co-relation with menstrual hygiene products. Indian 
J Physiother Occup Ther. (2022) 16(1):18–25.

14. Odisha Menstrual Health and Hygiene Policy. Water, Sanitation and Hygiene 
(2023). Available online at: https://knowledge.unicef.org/wash/resource/odisha- 
menstrual-health-and-hygiene-policy (Accessed November 22, 2023)

15. Logeswari K, Parmar J, Suryawanshi DM. Socio-cultural barriers for menstrual 
hygiene management among adolescent school girls of Southern India. Int 
J Community Med Public Health. (2021) 8(4):1868.

16. Behera MR, Parida S, Pradhan HS, Priyabadini S, Dehury RK, Mishra B. 
Household sanitation and menstrual hygiene management among women: 

evidence from household survey under swachh bharat (clean India) mission in 
rural Odisha, India. J Family Med Prim Care. (2022) 11(3):1100–8. doi: 10.4103/ 
jfmpc.jfmpc1593_21

17. Van Eijk AM, Sivakami M, Thakkar MB, Bauman A, Laserson KF, Coates S, 
et al. Menstrual hygiene management among adolescent girls in India: a systematic 
review and meta-analysis. BMJ open. (2016) 6(3):e010290. doi: 10.1136/bmjopen- 
2015-010290

18. OSMC. Khusi (2023). Available online at: https://khushi.nic.in/?p=khushi
(Accessed November 22, 2023)

19. Woo J, Kim S, Kim H, Jeong KS, Kim E, Ha E. Systematic review on sanitary 
pads and female health. Ewha Med J. (2019) 42(3):25–38. doi: 10.12771/emj.2019.42. 
3.25

20. Singh A, Kushwaha S. Awareness about reproductive tract infection, its relation 
with menstrual hygiene management and health seeking behaviour: a cross-sectional 
study among adolescent girls of lucknow. J Family Med Prim Care. (2022) 
11(11):6690–6. doi: 10.4103/jfmpc.jfmpc_510_21

21. Das P, Baker KK, Dutta A, Swain T, Sahoo S, Das BS, et al. Menstrual hygiene 
practices, WASH access and the risk of urogenital infection in women from Odisha, 
India. PLoS One. (2015) 10(6):e0130777. doi: 10.1371/journal.pone.0130777

22. National Family Health Survey (NFHS-4) 2015–16. India (2017). Available 
online at: https://ruralindiaonline.org/en/library/resource/national-family-health- 
survey-nfhs-4-2015-16-india/ (Accessed November 22, 2023)

23. Sinha RN, Paul B. Menstrual hygiene management in India: the concerns. 
Indian J Public Health. (2018) 62(2):71–4. doi: 10.4103/ijph.IJPH_135_18

24. Kaur R, Kaur K, Kaur R. Menstrual hygiene, management, and waste disposal: 
practices and challenges faced by girls/women of developing countries. J Environ 
Public Health. (2018) 2018(1):1730964. doi: 10.1155/2018/1730964

25. Shah RS, Christian DS. Association of socio-demographic, dietary and lifestyle 
factors with premenstrual syndrome (PMS) among undergraduate medical students 
of a tertiary care institute in Ahmedabad, Gujarat. J Family Med Prim Care. (2020) 
9(11):5719–24. doi: 10.4103/jfmpc.jfmpc_1553_20

26. Indu V, Gaurika J, Dinesh S, Rk S. Menstrual problems in undergraduate 
medical students: a cross-sectional study in a medical college of North India. 
J South Asian Fed Obstet Gynaecol. (2020) 12(2):85–90. doi: 10.5005/jp-journals- 
10006-1774

Nayak et al.                                                                                                                                                             10.3389/fgwh.2025.1617970 

Frontiers in Global Women’s Health 12 frontiersin.org

https://doi.org/10.1186/s12879-018-3384-2
https://nhm.gov.in/index1.php?lang=1%26level=3%26sublinkid=1021%26lid=391
https://nhm.gov.in/images/pdf/programmes/arsh/guidelines/MHS-operational-guidelines.pdf
https://nhm.gov.in/images/pdf/programmes/arsh/guidelines/MHS-operational-guidelines.pdf
https://www.coursehero.com/file/155741376/jmp-2021-wash-households-3-1pdf/
https://www.coursehero.com/file/155741376/jmp-2021-wash-households-3-1pdf/
https://doi.org/10.3390/healthcare11030411
https://doi.org/10.3329/bjms.v13i2.14257
https://doi.org/10.1210/jcem.85.4.6543
https://knowledge.unicef.org/wash/resource/odisha-menstrual-health-and-hygiene-policy
https://knowledge.unicef.org/wash/resource/odisha-menstrual-health-and-hygiene-policy
https://doi.org/10.4103/jfmpc.jfmpc1593_21
https://doi.org/10.4103/jfmpc.jfmpc1593_21
https://doi.org/10.1136/bmjopen-2015-010290
https://doi.org/10.1136/bmjopen-2015-010290
https://khushi.nic.in/?p=khushi
https://doi.org/10.12771/emj.2019.42.3.25
https://doi.org/10.12771/emj.2019.42.3.25
https://doi.org/10.4103/jfmpc.jfmpc_510_21
https://doi.org/10.1371/journal.pone.0130777
https://ruralindiaonline.org/en/library/resource/national-family-health-survey-nfhs-4-2015-16-india/
https://ruralindiaonline.org/en/library/resource/national-family-health-survey-nfhs-4-2015-16-india/
https://doi.org/10.4103/ijph.IJPH_135_18
https://doi.org/10.1155/2018/1730964
https://doi.org/10.4103/jfmpc.jfmpc_1553_20
https://doi.org/10.5005/jp-journals-10006-1774
https://doi.org/10.5005/jp-journals-10006-1774

	Menstrual hygiene management practices among rural females: findings from a rural health demographic environmental surveillance system (HDESS) cohort in Odisha, Eastern India
	Introduction
	Materials and methods
	Study design and study setting
	Study participants
	Sample size calculation
	Sampling method
	Variable description
	Data analysis
	Ethical considerations

	Results
	Demographic characteristic and menstrual history of participants
	Use of sanitary materials and the cost incurred
	Problems related to menstruation and material used
	Level of satisfaction, requirement, and disposal methods related to use of sanitary material
	Problems related to use of sanitary materials

	Discussion
	Policy implication
	Strengths and limitations

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher's note
	Supplementary material
	References


