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ABSTRACT 
This study aimed to evaluate the effectiveness of an educational intervention on improving Menstrual Hygiene Management (MHM) knowledge among rural adolescent girls. The study was conducted in Hathnoda Gram Panchayat, Govindgarh Tehsil, Jaipur, Rajasthan. One group pre- and post-test experimental research design was employed. A sample of 100 adolescent girls, aged 10 to 19 years, was randomly selected from four government schools in the panchayat. Data were gathered through a structured questionnaire, which included sections on socio-demographic characteristics, menstrual hygiene practices, and menstrual hygiene knowledge. The intervention consisted of a three-days training focused on key topics, including the menstrual cycle, Importance of menstrual hygiene, Social beliefs, taboos, and stigma associated with menstruation, Appropriate use and disposal of menstrual absorbents, and Nutrition during menstruation. The results of the study revealed that, majority of respondents received menstrual health information from their mothers (78%), most of them were of age 12–13 years. There was prevalent use of reusable cloths (37%) or sanitary napkins (35%), alongside suboptimal hygiene practices such as low absorbent-changing frequency and use of unhygienic materials. Post-intervention, the findings demonstrated a significant (p < 0.0001) increase in menstrual hygiene knowledge, with the mean knowledge score rising from 37.28 to 45.62. These results highlight the need for integrating educational programs with improved sanitation infrastructure to promote better menstrual hygiene practices. The study calls for further research into the long-term impact and sustainability of menstrual health programs in rural contexts.
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1. INTRODUCTION
Menstruation is a natural biological process that reflects reproductive health of a women. However, many rural communities view it through a lens of stigma, misinformation, and socio-cultural taboos, particularly affecting adolescent girls during a crucial stage of physical and emotional development (Van Eijk et al., 2016, Hennegan et al., 2019). This contributes to poor menstrual hygiene management resulting in reproductive tract infections and other health complications, adversely affecting the well-being and education of these girls (WHO, 2022). 
Menstruation related challenges, including poor sanitation, lack of appropriate menstrual products, cultural stigma, and physical discomfort, often disrupt adolescent girls' ability to attend and fully engage in school (van Eijk et al., 2016). Often excluded and shamed by their families and communities, adolescent girls lack the resources and support needed for self-care, making it difficult to manage daily life and potentially leading to long-term disempowerment (Belayneh & Mekuriaw, 2019). In India, despite various initiatives, challenges persist. According to the National Family Health Survey-5 (NFHS-5), approximately 22.7 per cent women aged between 15–24 years still rely on cloth and other unhygienic material for menstrual protection.   
Age-appropriate instructions delivered through school help demystify menstruation by providing accurate biological information, practical guidance on hygiene management, and emotional support. It empowers girls to make informed decisions about their health, nurtures positive attitudes toward menstruation, and encourages open discussion. Additionally, it improves confidence and participation in class as well contributes to increased school attendance and academic performance. It also equips girls with the knowledge to advocate for better facilities and support, making it a key component of broader gender equality and public health strategies. Therefore, this study was designed to assess the effectiveness of training program on knowledge of rural adolescent girls regarding menstrual hygiene management.
2. METHODOLOGY
The study followed an experimental pre- and post-test research design and was conducted in the purposively selected Hathnoda Gram Panchayat of Govindgarh Tehsil, Jaipur, Rajasthan. A total sample of 100 rural adolescent girls, aged between 10 to 19 years, was randomly selected from the four government schools within the gram panchayat. Data were collected using a structured questionnaire schedule developed specifically for the study, administered immediately before and after the training intervention. The tool comprised three sections: socio-demographic profile, menstrual hygiene practices, and knowledge related to menstruation. The socio-demographic and hygiene practice sections included nominal-scale items such as age, social category, water availability, toilet usage, age at menarche, health issues, iron intake, rest during menstruation, and prevailing menstrual myths. The knowledge section, measured on a ratio scale, assessed understanding of menstrual physiology, hygiene, nutrition, and scientific aspects. The educational intervention consisted of a three-days trining included topics such as the menstrual cycle, importance of menstrual hygiene, Social beliefs, taboos, and stigma associated with menstruation, Appropriate use and disposal of menstrual absorbents, and Nutrition during menstruation. The training program was developed by the researcher in consultation with subject matter experts and was pre-tested on a group of 10 rural adolescent girls who were not part of the study sample. Data analysis was performed using frequency, percentage, and paired t-test to evaluate the impact of the intervention.
3. RESULTS AND DISCUSSION
This section presents and interprets the outcomes of the on assessing the effectiveness of an educational intervention among rural adolescent girls on menstrual hygiene management. Findings of the study are organized into three subsections; socio-demographic profile of the respondents, menstrual hygiene practices among the respondents and gain in knowledge of respondents as an outcome of the educational intervention.

3.1 Socio-demographic profile of the respondents
The socio-demographic profile provides a comprehensive overview of key participant characteristics, including age distribution, caste classification, access to sanitation facilities both at home and in school, and the frequency and consistency of toilet usage. These variables offer essential context for understanding the participant’s baseline conditions and the factors potentially influencing their menstrual hygiene practices, and knowledge of respondents regarding menstrual hygiene management.
Table: 1 Socio-demographic profile of the participants
                                                                                                                n=100
	S.NO.
	Variable
	Per cent (%)

	1. 
	Age
	

	
	10-11 Years
	15

	2. 
	12-13 Years
	51

	3. 
	14-15 Years
	30

	4. 
	16-17 Years
	4

	5. 
	Caste
	

	
	General
	5

	6. 
	Scheduled caste
	49

	7. 
	Scheduled tribe
	1

	8. 
	Other Backward Classes (OBC)
	45

	9. 
	Source of water in the house
	

	
	Tap
	32

	
	Hand pump
	19

	
	Well
	14

	
	other
	35

	       4. 
	Presence of toilets at home
	64

	       5. 
	Use of toilet at home
	39

	       5. 
	Presence of toilets in the school
	100

	       6. 
	Use toilets in the school
	57


As presented in Table 1, the majority of the respondents (51%) were aged between 12 and 13 years, while 30% were within the 14–15-year age group. In terms of social classification, a substantial proportion of the respondents were from Scheduled Castes (SC; 49%) and Other Backward Classes (OBC; 45%). With respect to water sources, only 32 per cent of respondents reported access to tap water, while 35 per cent relied on alternative sources such as water tankers, rainwater harvesting, ponds, or water obtained from neighbours. Sanitation infrastructure was unevenly distributed i.e. 64 per cent of the respondents reported having a toilet facility at home and universal access to toilets was available in schools (100%). Nevertheless, consistent usage remained low, with only 39 per cent reporting regular use of home toilets and 57 per cent using school toilets.
Barriers to toilet use at home included insufficient water supply, sociocultural beliefs that discouraged defecation within the household premises, and a prevailing preference for open defecation. These findings are consistent with earlier study done by Eijk et al. (2016), which reported that only 50 per cent of the adolescent girls had access to toilet facilities at home.  At the school level, underutilization was attributed to inadequate water availability, the absence of gender-segregated toilets, and poor sanitation conditions, including unclean facilities. Palgunadi et al. (2024) similarly reported that inadequate sanitation, cultural taboos, and fear of stigma significantly contribute to reduced toilet usage in school and poor menstrual hygiene management among schoolgirls. Some other studies (Adane et al., 2024; Neupane & Upadhayay, 2024) have also identified similar barriers for adolescent girls, including the absence of private spaces for managing menstruation, lack of dedicated and safe menstrual hygiene management (MHM) rooms, and inadequate WASH (Water, Sanitation, and Hygiene) facilities. 
3.2 Menstrual hygiene practices among the respondents
This section summarizes key findings related to menstrual hygiene practices among the respondents, including their sources of information on menstruation, age at menarche, types of menstrual absorbents used, disposal methods, frequency of changing absorbents, experiences of menstruation-related discomforts, help-seeking behaviour, and iron tablet consumption. These data are presented in Table 2.
The majority of the respondents (78%) reported that their mothers were the primary source of menstrual health information. This finding is consistent with previous studies of Sarkar et al. (2017), Belayneh and Mekuriaw (2019), and others, which have similarly identified mothers as the principal informants for menstruation-related knowledge among adolescent girls.  At the time of the survey, 61 per cent of the respondents had experienced menarche, while the remaining 39 per cent—primarily younger girls—had not yet attained it. The most commonly reported age of menarche was 12–13 years (37%), while 10 per cent and 14 per cent of the respondents reported experiencing menarche at 10–11 years and 14–15 years, respectively. These findings align with existing literature reporting an average age of menarche at 12.5 years (±1.42) (Alaji, Meenakshi Subramanian, & Vijayakrishnan, 2021) and between 12–13 years (Papadimitriou, 2016).
Table: 2 Percentage distribution of respondents by their menstrual hygiene practices
n = 100
	[bookmark: _Hlk197668367]S. NO.
	Variable
	Per cent

	1
	Source of Menstruation Information
	

	
	Mother
	78

	
	Relative
	1

	
	Friend
	9

	
	Anganwadi center
	2

	
	Doctor
	2

	
	T.V./News paper
	1

	
	Other
	4

	
	Nobody
	3

	
	Menstruation in girls 
	

	 2. 
	Have experienced menarche 
	61

	     3. 
	Age of experiencing menarche
	

	
	10-11 Years
	10

	
	12-13 Years
	37

	
	14-15 Years
	14

	4. 
	Menstrual absorbents 
	

	
	Reusable cloths
	37

	
	Sanitary napkins
	35

	
	Cotton wool
	7

	
	Locally available material includind unhygienic cloths 
	21

	5. 
	Methods of disposing absorbents
	

	
	Disposed in the open 
	15

	
	Buried in the ground
	45

	
	Disposed in garbage bin
	12

	
	Washed and reused the fabric 
	12

	
	Washed and then discarded
	16

	6. 
	Frequency of menstrual material changes per day 
	

	
	Once
	43

	
	Twice
	48

	
	Three time
	6

	
	Four time
	2

	
	Five time or more
	1

	7.
	Problems during menstruation
	

	
	Body pain/ Cramps
	30

	
	Pain and heaviness in the breasts
	3

	
	Fatigue and headaches
	14

	
	Reduction in concentration and irritability
	1

	
	Nervousness and anxiety
	8

	
	All of the above 
	44

	8. 
	Iron tablet intake among the respondents
	67

	9.
	Source of iron tablets
	

	
	School
	49

	
	Anganwadi center 
	21

	
	Health center
	3

	
	Doctor
	15

	10.
	Source of consulting menstruation pain or discomfort
	

	
	Doctor
	35

	
	Anganwadi centre
	11

	
	Heath center 
	9

	
	nothing
	45


[bookmark: _Hlk197684909]Regarding menstrual absorbents, reusable cloths (37%) and commercially available sanitary napkins (35%) were the most commonly used materials. Notably, 21 per cent of the respondents reported using locally sourced cloths, including those of questionable hygiene, while 7 per cent used cotton wool. These usage patterns align closely with observations by Sarkar et al. (2017), Belayneh & Mekuriaw (2019), and Mohammed et al. (2024) who found similar usage patterns of cloths and sanitary napkins among adolescent girls. Disposal practices showed that 45 per cent of the respondents buried used materials, consistent with patterns observed by Ha and Alam (2022), who reported that 55 per cent of adolescent girls disposed of menstrual waste by burying it.
The frequency of changing menstrual materials was generally low, with 48 per cent changing absorbents once per day and 45 per cent twice per day. Most respondents reported experiencing a range of menstrual discomforts, including abdominal cramps, body ache, breast tenderness, fatigue, headaches, and irritability. Despite this, 45 per cent did not seek any consultation for menstrual pain or discomfort. Of those who did seek help, 35 per cent visited private healthcare providers, 11 per cent approached Anganwadi centres, and 9 per cent sought assistance from government health facilities.
Iron supplementation coverage was moderate, with 67 per cent of the respondent’s reporting consumption of iron tablets, which are typically distributed to adolescent girls to prevent iron-deficiency anaemia. Schools were the primary source of iron tablets for 49 per cent of the respondents, followed by Anganwadi centres (11%), private doctors (4%), and government health centres (3%). Notably, girls who had not yet experienced menarche were generally not included in iron supplementation programs at school, which may explain the comparatively lower uptake in this subgroup.
These findings highlight the continued reliance on informal sources for menstrual education and the persistent use of suboptimal menstrual materials and practices, despite efforts to improve adolescent reproductive health infrastructure and awareness.
3.3. Knowledge of respondents regarding Menstrual Hygiene Management (MHM)

Knowledge regarding Menstrual Hygiene Management (MHM) was categorized into five distinct domains i.e. menstrual cycle, importance of menstrual hygiene, social beliefs, taboos, and stigma, use of menstrual absorbents, disposal of used sanitary material, and nutrition during menstruation. A paired sample t-test was administered to assess the effectiveness of the educational intervention. Table 3 exhibits the pre-test and post-test mean scores, mean gains, standard deviations, t-values, and p-values for all the knowledge domains and overall gain in knowledge regarding Menstrual Hygiene Management (MHM) among the respondents.

Table: 3 Pre- and Post-test Knowledge scores of respondents on Menstrual Hygiene Management (MHM)
										n=100, df= 99
	S. No.
	Knowledge Items
	Mean (Pre-test) ±SD
	Mean (Post-test) ±SD
	Mean Gain ±SD
	t-value
	p-value

	1. 
	Menstrual Cycle 
	10.07±2.67
	12.83±3.26
	2.76±3.01
	9.173
	<0.0001

	2. 
	Importance of Menstrual hygiene, social beliefs, taboos, and stigma
	16-80±4-24
	24-34±5-70
	7.54 ± 5.13
	14.703
	<0.0001

	3. 
	 Use of menstrual absorbents
	0.40±0.62
	1.10±0.79
	0.70 ± 0.72
	9.719
	<0.0001

	4. 
	Disposal of used sanitary material
	4.03±2.06
	6.48±2.07
	2.45 ± 2.07
	11.864
	<0.0001

	5. 
	Nutrition during menstruation
	2.30±1.32
	3.93±1.30
	1.63 ± 1.31
	12.442
	<0.0001

	Overall knowledge scores of respondents regarding MHM 
	37.28±7.4
	45.62±9.12
	8.34±6.59
	10.043
	<0.0001


Across all knowledge domains, there was a statistically significant improvement in post-test scores compared to pre-test scores, with all p-values being less than 0.0001, indicating highly significant results. The highest mean gain was observed in the domain of “Importance of menstrual hygiene, social beliefs, taboos, and stigma” (mean gain = 7.54, SD = 5.13; t = 14.703), suggesting that the intervention was particularly effective in addressing sociocultural barriers and misinformation. The results align with the findings of Haque et al. (2014) who reported significant improvement in 'high knowledge and beliefs' scores among adolescent girls, increasing from 51 per cent at baseline to 82.4 per cent post-intervention (p < 0.001) as a result of their school-based educational intervention. Notably, knowledge about the “Use of menstrual absorbents” showed a substantial relative improvement (mean gain = 0.70, SD = 0.72; t = 9.719), despite having lower absolute values, indicating increased awareness in a previously weak area. The overall knowledge score improved from a pre-test mean of 37.28 (SD = 7.40) to a post-test mean of 45.62 (SD = 9.12), with a significant mean gain of 8.34 (SD = 8.39) and a t-value of 9.937. This reflects the overall effectiveness of the educational intervention in enhancing menstrual health literacy. Significant gain in knowledge scores of menstrual hygiene as a result of educational intervention was also reported by Shrestha et al., 2025. The findings of this study are also supported by Evans et al. (2022), who conducted a systematic review and concluded that educational interventions significantly increase menstrual knowledge among young adolescent girls. Other systemic review studies (Joshi & Mendhe, 2025; Betsu et al., 2024) have also demonstrated that menstrual health and hygiene interventions yield positive outcomes, including improved menstrual knowledge scores among adolescent girls. Furthermore, skills-based training enhances their ability to manage menstruation more hygienically and comfortably, reinforcing the positive impact of structured menstrual health programs. 
These findings affirm the necessity of structured educational interventions to improve menstrual health knowledge, dispel taboos, and foster better hygiene practices among adolescent girls. The statistically significant improvements across all measured domains emphasize the impact of comprehensive menstrual education in promoting reproductive health and well-being.
4. CONCLUSION
This study examined Menstrual Hygiene Management (MHM) among adolescent girls while systematically presenting the socio-demographic profile of the respondents, existing menstrual hygiene practices among the respondents, and the effectiveness of a structured educational intervention on menstrual hygiene management (MHM) knowledge. Findings of the study revealed that majority of respondents were aged between 12 and 13 years and predominantly belonged to socially marginalized groups such as Scheduled Castes (SC) and Other Backward Classes (OBC). Access to basic amenities, including clean water and household sanitation facilities, was limited, with only 32% having access to tap water and 64% having a toilet at home. Despite 100% availability of toilets in schools, usage remained low due to poor maintenance, lack of privacy, and inadequate water supply. The assessment of menstrual hygiene practices showed that while mothers were the primary source of information, gaps in hygienic practices persisted. A significant per cent of the respondents used reusable cloths and the frequency of changing materials was often insufficient. Menstrual discomfort was common, yet help-seeking behavior remained limited. The educational intervention demonstrated a substantial and statistically significant improvement in menstrual health knowledge across all domains. The overall mean knowledge score increased from 37.28 (SD = 7.40) to 45.62 (SD = 9.12), with the highest gains observed in understanding menstrual hygiene, taboos, and social beliefs. These results affirm the effectiveness of school-based educational intervention in enhancing menstrual literacy and breaking down harmful myths and stigmas. In conclusion, while the educational intervention proved effective in increasing knowledge, persistent infrastructural, behavioral, and sociocultural barriers continue to limit optimal menstrual hygiene practices. A holistic approach—combining education, improved sanitation infrastructure, and community engagement—is essential to ensure sustainable improvements in menstrual hygiene management among adolescent girls.

Consent
The study was conducted in accordance with recognized ethical standards. Informed consent was obtained from all the respondents and only the respondents who were willing to participate in the study were included. Parental consent was secured for minors. Participant confidentiality and anonymity were strictly maintained, and all procedures were carried out with respect for the rights, dignity, and well-being of the participants. 
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