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Introduction: Menstrual hygiene management (MHM) remains a significant public 

health issue, particularly among primary school girls in low- and middle-income 

countries. Poor menstrual hygiene is associated with an increased risk of reproductive 

tract infections and may increase vulnerability to sexually transmitted infections (STIs). 

In Indonesia, inadequate practices remain common, including in semi-rural areas such as 

Garut Regency, where limited sanitation and family dynamics influence menstrual health 

behaviors. 

Methods: This study used a sequential explanatory mixed-methods design. A total of 83 

primary school girls who had experienced menarche were included in the quantitative 

phase and analyzed using multivariate logistic regression. 21 informants were purposively 

selected for in-depth interviews based on school variation, knowledge level, maternal 

support level, and menstrual hygiene practice category. All selected informants completed 

the interviews, and all completed interviews were included in the thematic analysis  

Results: High knowledge was strongly associated with  good MHM practices (OR = 

13.60; 95% CI: 3.38–54.71; p < 0.001 ). After adjusting for maternal support and sanitary 

pad availability, girls with adequate knowledge had 13.6 times higher odds of good 

menstrual hygiene practices . Qualitative findings suggested that maternal support may 

facilitate the application of menstrual hygiene knowledge through emotional guidance, 

practical assistance, and the normalization of menstruation. 

Conclusion: High knowledge was the only statistically significant factor associated with 

good MHM practices in the adjusted quantitative model. Maternal support, although not 

statistically significant in the multivariable analysis, emerged in the qualitative findings 

as a contextual facilitator that may support the application of menstrual hygiene 

knowledge in daily practice.  
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INTRODUCTION  
Menstrual Hygiene Management (MHM) is increasingly recognized as a public health issue within the 

broader concept of menstrual health, and is closely related to dignity, health, and gender equality. Among the 

approximately 1.8 billion women who menstruate each month globally, many still face limitations in accessing 

adequate information, appropriate menstrual products, and necessary social support for hygienic management (1–3).  

In this study, MHM specifically refers to the practices required to manage menstruation hygienically, including the 

use and changing of menstrual materials, personal hygiene, disposal of menstrual waste, and the availability of 

supportive facilities. Recent global evaluations show that only about 39% of schools in the world provide adequate 

menstrual health education, while many schools still lack adequate sanitation facilities and menstrual waste 

management systems (4). This condition confirms that menstrual health is not only related to biological processes 

but is also influenced by social, economic, cultural, and structural factors. This issue becomes more critical among 

primary school girls because menarche may occur at 9–12 years of age, while reproductive health literacy, 

psychological readiness, and social confidence to discuss menstruation are often still limited. 

Poor menstrual hygiene management practices can increase the risk of reproductive tract infections due to 

exposure to microorganisms from unhygienic practices (5,6). Furthermore, these unhygienic practices have an impact 

on school absences, decreased study concentration, and reduced social participation and psychosocial well-being of 

girls (7,8). In addition, the stigma, shame, and anxiety that accompany menstruation further exacerbate the condition. 

(9,10). For younger girls who have recently experienced menarche, these consequences may be more pronounced 

because menstruation is often experienced before they have received sufficient reproductive health information or 

practical guidance. 

Inadequate menstrual hygiene practices remain widespread in low and middle-income countries, with studies 

from Myanmar, Nigeria, India, and Sub-Saharan Africa showing that more than half of adolescent girls do not practice 

MHM adequately, a pattern also observed in Indonesia where approximately 47.7–64.1% of adolescent girls report 

poor menstrual hygiene practices (11–15). In West Java, inadequate menstrual hygiene practices are also relevant to 

adolescent reproductive health, as regional data indicate a 15.8% prevalence of abnormal vaginal discharge and a 

high burden of sexually transmitted infections (STIs) (16). The local context of Garut Regency provides an important 

rationale for examining menstrual hygiene management among primary school girls. Garut is a semi-rural district in 

West Java with persistent human development and school sanitation challenges. Although its Human Development 

Index increased from 66.22 in 2019 to 69.91 in 2024, it remained below both the West Java average of 74.92 and the 

national average of 75.02 (17). School sanitation conditions also remain limited, with only 27% of primary schools 

having adequate and separate toilets and 72.1% having sufficient water access, both below provincial averages (18). 

These structural limitations may constrain girls’ ability to manage menstruation safely and comfortably at school. 

Local evidence further indicates persistent menstrual health challenges: 78% of female students at Pondok Pesantren 

Al-Musaddadiyah Garut had unsupportive attitudes toward menstrual care (19). while 66.13% of adolescent girls had 

never received reproductive health advice at menarche. Among those who received advice, mothers were the main 

source, although discussions often focused on restrictions, cultural myths, hygiene, and religious practices (20). 

Therefore, menstrual hygiene practices in Garut should be understood not only as a matter of individual knowledge, 

but also as a behavior shaped by maternal communication, sociocultural beliefs, school sanitation, and broader 

structural conditions (18,19). 

Menstrual hygiene management practices are influenced by interrelated factors. At the individual level, 

menstrual hygiene knowledge, age at menarche, and menstrual cycle characteristics may affect girls’ ability to 

understand and perform hygienic practices. At the interpersonal level, maternal support and maternal co-residence 

may influence communication, guidance, emotional reassurance, and practical assistance during menstruation. At the 

environmental level, access to sanitary pads and WASH facilities may determine whether girls are able to apply what 

they know in daily life (21–25). However, previous studies have more often examined these factors separately, 

focused predominantly on adolescent girls in secondary school, or used quantitative designs that do not adequately 

explain the mechanisms behind statistical associations. Therefore, evidence remains limited on how individual 

knowledge, maternal support, and resource availability interact to shape menstrual hygiene practices among post-

menarche primary school girls. 
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In this context, age at menarche and individual readiness become critical, as a substantial proportion of girls begin 

menstruation between the ages of 9 and 12 years corresponding to primary school age (grades 4–6) with a prevalence 

of 38.7% (26). However, reproductive health knowledge among early adolescents remains limited, as only 42.03% 

are aware of pubertal changes, access to information at the primary school level is low (15.2%), and knowledge 

indices are lowest among those aged 10–14 years indicating a gap between biological maturation and cognitive 

readiness in managing menstruation (16,27). This gap is particularly critical at the primary school level, where many 

girls begin menstruation without adequate knowledge or preparedness. For this reason, post-menarche primary school 

girls should be treated as a distinct analytical population rather than being grouped broadly with older adolescents.

 Based on these gaps, this study aims to analyze the factors associated with menstrual hygiene practices among 

post-menarche primary school girls in Garut Regency, as well as explore the role of maternal support in bridging the 

relationship between knowledge and practice. The novelty of this research lies at the intersection of three elements: 

the focus on post-menarche primary school girls, the semi-rural Indonesian context of Garut, and the use of a 

sequential explanatory mixed-methods design to explain how menstrual hygiene knowledge is translated into practice 

through maternal support and resource availability. Rather than claiming a causal pathway or formal mediation effect, 

this study positions maternal support as a potential interpersonal mechanism that may facilitate the application of 

knowledge into daily menstrual hygiene practices This study is expected to make a theoretical and empirical 

contribution to the development of more effective and contextual family-based menstrual health interventions within 

a social ecological framework, in which knowledge represents the individual level, maternal support represents the 

interpersonal level, and sanitary pad availability and school sanitation represent the environmental level. 

 

METHOD  
This study employed a sequential explanatory design with quantitative priority (QUAN → qual), integrating 

quantitative and qualitative approaches to obtain a comprehensive understanding of factors associated with menstrual 

hygiene practices among primary school girls. The quantitative phase was conducted first to identify statistical 

associations between individual, family, and resource-related factors and menstrual hygiene practices. The qualitative 

phase was conducted after preliminary quantitative analysis to explain and contextualize the statistical findings. The 

point of interface between the two strands occurred during the development of the interview guide and the selection 

of qualitative participants based on quantitative patterns. Integration was conducted at the interpretation stage through 

narrative integration supported by a joint display/meta-inference table linking quantitative findings, qualitative 

themes, and integrated interpretations The methodology consists of the following components 

The quantitative phase used an analytic cross-sectional study design to examine the relationship between 

individual, family, and resource availability factors and menstrual hygiene practices. This approach is aligned with 

the Social Ecological Model framework, which emphasizes that health behaviors are shaped by interactions between 

individual, interpersonal, and environmental factors. The quantitative component was given priority because the 

primary objective was to identify factors statistically associated with menstrual hygiene practices, while the 

qualitative component was used to explain how and why these associations occurred within students’ social and 

school contexts. 

The qualitative phase used a descriptive exploratory design, conducted after the quantitative analysis. The 

results of the quantitative phase informed participant selection and guided the development of interview themes. 

Specifically, interview domains were developed from the regression findings, the Social Ecological Model, and prior 

menstrual hygiene management literature. The interviews explored knowledge about menstruation, maternal support, 

availability of sanitary pads, school sanitation context, privacy, communication barriers, and sociocultural meanings 

of menstruation this phase aimed to deepen the interpretation of statistical findings by exploring students’ subjective 

experiences, particularly regarding maternal support and access to menstrual hygiene resources, while also 

identifying additional contextual factors influencing menstrual hygiene management. 

Finally, integration of the quantitative and qualitative findings was conducted at the interpretation stage using 

a narrative integration approach, enabling a more comprehensive understanding by explaining the mechanisms 

underlying statistically identified relationships and linking numerical findings with participants’ social experiences. 

Qualitative themes were mapped back to the main quantitative results, particularly knowledge, maternal support, and 
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sanitary pad availability, to generate integrated meta-inferences. The integration process is presented in a joint 

display/meta-inference table in the Results/Discussion section. 

 

Population and Sample 

The study population consisted of female primary school students in grades 4 to 6 who had experienced 

menstruation in selected public primary schools in Cikajang District, Garut Regency, West Java. This grade range 

represents early adolescence, during which most girls begin to experience menarche, as indicated by national survey 

data, making it a critical period for examining menstrual hygiene practices. 

In Cikajang District, a total of 42 primary schools were identified, from which schools were selected based 

on the following criteria: (a) public school status to ensure relative uniformity of facilities, and (b) having the highest 

number of female students in grades 4–6. Based on these criteria, ten schools were included to ensure an adequate 

pool of eligible participants and to support the efficient implementation of total sampling. The schools were selected 

purposively and were not randomly sampled from all schools in Cikajang District or Garut Regency. Therefore, total 

sampling applied only to eligible post-menarche girls within the selected schools and should not be interpreted as 

district-level or regency-level representativeness. This sampling strategy may have favored larger schools with 

different sanitation facilities, administrative capacity, or exposure to school health programs; therefore, external 

validity is interpreted cautiously. 

The quantitative sample included 83 eligible students who met the inclusion criteria, namely having 

experienced menarche and providing informed consent to participate in the study. A total sampling technique was 

applied to include all eligible participants within the selected schools, thereby minimizing selection bias. among 

eligible post-menarche girls in the selected schools. Because only 24 participants were classified as having poor 

menstrual hygiene practices, the multivariable logistic regression model was restricted to a limited number of 

theoretically relevant predictors to reduce sparse-data bias and overfitting. The interpretation of odds ratios, 

particularly estimates with wide confidence intervals, was therefore made cautiously. The sample size rationale was 

based on the available number of eligible post-menarche girls in the selected schools and an events-per-variable 

consideration. 

For the qualitative phase, 21 participants were selected using purposive sampling until data saturation was 

achieved. Participants were selected based on quantitative patterns and contextual variation, including differences in 

menstrual hygiene practice category, level of knowledge, level of maternal support, availability of sanitary pads, and 

school context. This sampling strategy was intended to capture both confirming and contrasting cases that could 

explain the quantitative associations. Participants were not drawn from all schools; instead, they were selected from 

schools with varying characteristics to capture diverse social and environmental contexts. This approach enabled the 

exploration of a broader range of experiences and enriched the understanding of factors influencing menstrual hygiene 

practices. Saturation was defined as thematic and explanatory saturation, namely the point at which no new themes, 

codes, or explanatory patterns emerged from additional interviews. Saturation was assessed after interview number 

18 and confirmed through 3 additional interviews. Coding was conducted by two coders, and analytic disagreements 

were resolved through discussion until consensus was reached. The distribution of respondents across schools for 

both quantitative and qualitative phases is presented in Table 1 

 
Table 1. Distribution of Quantitative Respondents and Qualitative Informants Across Selected Primary Schools 

No         School Quantitative Respondents Qualitative Informants 

1 Primary School A 12 4 

2 Primary School B 6 – 

3 Primary School C 13 4 

4 Primary School D 6 – 

5 Primary School E 8 3 

6 Primary School F 5 – 

7 Primary School G 5 – 

8 Primary School H 6 3 
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No         School Quantitative Respondents Qualitative Informants 

9 Primary School I 11 3 

10 Primary School J 11 4 

 Total  83 21 

Source: Primary Data  

 

Research Location 

This study was conducted in ten public primary schools located in Cikajang District, Garut Regency, West 

Java. This area represents a semi-rural setting with limited access to adequate sanitation facilities and strong family-

based social structures. The study was conducted between August and September 2025. The location was purposively 

selected from 42 sub-districts in Garut Regency due to its relatively disadvantaged environmental conditions and its 

geographical distance from the urban center, making it relevant for examining contextual challenges in menstrual 

hygiene management. Because the study site was purposively selected, the findings are intended to provide contextual 

understanding of menstrual hygiene practices in the selected semi-rural school setting rather than statistical 

generalization to all primary school girls in Garut Regency. 

 

Instrumentation or Tools 

The quantitative research instrument   was in the form of a structured questionnaire that measured three main 

groups of associated factors, namely individual factors knowledge about menstruation, age menarche, and the 

menstrual cycle), family factors (maternal support and family living status), and resource factors (availability of 

sanitary pads). Instruments to measure menstrual hygiene practices were developed based on standard indicators of 

MHM, which include the use of clean absorbent materials, the frequency of changing pads, and personal hygiene 

practices during menstruation. Knowledge was measured using 10 dichotomous items, scored 1 for correct answers 

and 0 for incorrect answers, yielding a total score of 0–10. Scores of 6 or higher were categorized as high knowledge, 

based on a 60% cut-off. Maternal support was assessed using 40 items across four dimensions: informational, 

emotional, instrumental, and accompaniment support. Each item was scored on a 4-point scale, resulting in a total 

score of 40–160; scores of 96 or higher were categorized as high maternal support. Each support dimension consisted 

of 10 items, with scores ranging from 10 to 40, and scores of 24 or higher classified as high support. Menstrual 

hygiene practice was measured using 11 items scored on a 4-point scale, producing a total score of 11–44. Scores of 

27 or higher were categorized as good practice, based on a 60% cut-off of the maximum possible score. Negatively 

worded items were reverse-coded before total scores were calculated. 

The validity of the instrument's content was tested by nine reproductive health and public health experts using 

the Item Content Validity Index (I-CVI). All items show an I-CVI value of ≥ 0.78, which indicates the feasibility of 

the contents of the instrument. The I-CVI values ranged from 0.89 to 1.00 for knowledge and menstrual hygiene 

practice, and from 0.78 to 1.00 for maternal support, and the S-CVI/Ave values were 0.95 for knowledge, 0.94 for 

maternal support, and 0.96 for menstrual hygiene practice, indicating acceptable content validity 

The validity of the construct was tested through item-total correlation analysis using the Pearson test with a 

calculated r-value greater than the r table (0,334) at a significance level of 0.05. The corrected item-total correlation 

ranged from 0.347 to 0.621 across the retained items. Exploratory factor analysis was not performed because the 

sample size was limited for stable factor extraction; therefore, construct validity evidence was based on item-total 

correlation and interpreted as preliminary. Reliability tests using Cronbach's Alpha coefficient showed good internal 

consistency with values greater than 0.70 on the entire scale. Cronbach’s alpha values were 0.864 for knowledge, 

0.769 for maternal support, and 0.872 for menstrual hygiene practice. 

The qualitative instrument was a semi-structured interview guide designed to explore students' experiences 

related to menstrual knowledge, maternal support, and access to sanitary napkins during menstruation. The interview 

guide was developed from quantitative findings, the Social Ecological Model, and prior menstrual hygiene 

management literature. Core interview domains included understanding of menstruation, sources of menstrual 

information, communication with mothers, emotional and practical support, access to sanitary pads, school sanitation 

conditions, privacy, and sociocultural beliefs or taboos related to menstruation. Examples of guiding questions 
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included: “How did you first learn about menstruation?”, “What kind of help does your mother provide during 

menstruation?”, and “What difficulties do you experience when managing menstruation at school?” 

 

Data Collection Procedures 

Quantitative data collection was carried out through filling out questionnaires directly at school with the 

assistance of researchers. This assistance was carried out to ensure that respondents who are school-age children   

could understand each question well. To minimize social desirability bias and response conformity, questionnaire 

completion was conducted in a private setting without teachers or peers present. Respondents were informed that 

their answers were confidential, would not affect their school status, and could be skipped if they felt uncomfortable. 

Researcher assistance was standardized by reading neutral instructions, clarifying only the meaning of questions 

when needed, and avoiding prompts that could influence responses. 

 Qualitative data were obtained through in-depth face-to-face interviews lasting approximately 30–45 

minutes in a safe and private environment. Interviews were conducted by female interviewers who had received 

training on interviewing minors and discussing sensitive reproductive health topics. Interviews were conducted in 

Sundanese language according to participant comfort. When local language was used, translation into Indonesian 

language was performed during transcription and checked for meaning equivalence. Interview rooms were arranged 

to ensure privacy, and participants were allowed to pause, skip questions, or stop the interview at any time. All 

interviews were recorded with the consent of the participants and then transcribed verbatim for analysis purposes. 

 

Data Analysis 

Quantitative data analysis was performed using multivariate logistic regression to identify factors associated 

with related to menstrual hygiene practices. The dependent variable was menstrual hygiene practice, coded as 1 = 

good practice and 0 = poor practice. Predictor variables included knowledge, age at menarche, menstrual-cycle 

regularity, maternal co-residence, maternal support, and sanitary pad availability, coded according to the operational 

definitions presented in the measurement table. Reference categories were defined as low knowledge, low maternal 

support, and unavailable sanitary pads. 

Candidate variables were selected based on theoretical relevance, prior empirical evidence, and the Social 

Ecological Model rather than solely on bivariate p-values. Bivariate analysis was used only as preliminary 

information. Missing data were assessed before analysis and handled using complete-case analysis. Multicollinearity 

was assessed using inter-variable correlation analysis, tolerance values, and variance inflation factor (VIF). A VIF 

value > 10 or tolerance value < 0.10 was used to indicate problematic multicollinearity. Model fit was evaluated using 

the Omnibus Test of Model Coefficients, Hosmer–Lemeshow. Because the number of poor-practice outcomes was 

limited, the final model was kept parsimonious to reduce overfitting. Confounding was assessed using a change-in-

estimate approach, in which variables were retained if their removal changed the knowledge–practice odds ratio by 

more than 10%. The actual percentage change in the odds ratio is reported in the Results section. Qualitative data 

analysis was conducted using a thematic approach. The analysis process includes the coding stage, the grouping of 

themes, and the interpretation of the meaning of the participants' experiences.  Transcripts were read repeatedly to 

achieve familiarization, followed by initial coding, grouping of similar codes into categories, development of themes, 

and interpretation of explanatory patterns. Differences in coding were resolved through discussion and consensus to 

enhance dependability and confirmability. An audit trail of coding decisions, theme development, and illustrative 

quotations was maintained. 

The integration of quantitative and qualitative results was carried out at the interpretation stage to obtain a 

more comprehensive understanding of the mechanisms of interaction between individual factors, family support, and 

resource availability in menstrual hygiene practices. 

 

Ethical Approval 

This research has been ethically reviewed and approved by the Health Research Ethics Committee of the 

Faculty of Public Health, University of Indonesia, under Number Ket-512/UN2.F10.D11/PPM.00.02/2025. Because 

the study involved minors and sensitive reproductive health topics, written parental or guardian consent and child 

assent were obtained before participation. Participation was voluntary, and participants were informed of their right 
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to withdraw at any time without academic or personal consequences. Confidentiality was maintained by using 

participant codes instead of names, anonymizing transcripts, and storing data securely in password-protected files 

accessible only to the research team. Interviews were conducted in a private and comfortable setting, and participants 

were allowed to decline questions or stop the interview if they felt embarrassed, uncomfortable, or distressed. 

 

RESULTS  
This study involved 83 primary school girls who had experienced menstruation. Descriptive analysis was 

conducted to describe the characteristics of respondents based on individual, family, and resource availability related 

to menstrual hygiene practices. The distribution of respondent characteristics is presented in Table 2  
 

Table 2. The Characteristics of respondents (n=83) 

Characteristics Description Frequency Percentage 

Classes 5 22 26.5 

6 61 73.5 

Age menarche ≤ 10 th 7 8.4 

>10 th 76 91.6 

Menstrual cycle Regular 63 75.9 

Irregular 20 24.1 

Maternal Co-residence Living with mother 77 92.8 

 Not living with mother 6 7.2 

 Sanitary pad availability Available 71 85.5 

Not available 12 14.5 

Knowledge of menstrual hygiene  High 45 54.2 

Low 38 45.8 

Maternal Support  High 54 65.1 

Low 29 34.9 

Menstrual Hygiene Practices Good 59 71.1 

Not good 24 28.9 

Source: Primary Data  

 

The characteristics of the respondents showed that most participants were in grade 6, had menarche after the 

age of 10 years, and reported regular menstrual cycles. Most respondents lived with their mothers, and most had 

access to sanitary pads. The descriptive findings also showed variation in students’ knowledge of menstrual hygiene 

and maternal support. 

Bivariate analysis was performed as an initial screening stage to identify potential predictors to be 

incorporated into a multivariate logistic regression model. Following the methodological framework proposed by 

Hosmer and Lemeshow, where the p<0.25 value threshold is used to prevent premature exclusion of variables that 

may show significant independent effects after adjusting for confounders. 

 
Table 3. Bivariate Analysis of Factors Associated with Menstrual Hygiene Practices 

Variable Menstrual Hygiene 

Practices 

 OR 95% CI P Value 

Not Good Good Total 

Classes       

5 8(36.4) 14(63.6) 22(100) 1.607 0.568-4.544 0.532 

6 16(26.2) 45(73.8) 61(100)    

Age menarche            

≤ 10 th 3(42.9) 4(57.1) 7(100) 1.964 0.405-9.528 0.407 

>10 th 21 (27.6) 55(72.4) 76(100)    

Menstrual cycle            

Regular 17(27) 46(73) 63(100) 1.457 0.498-4.265 0.685 

Irregular 7 (35) 13(65)  20(100)    
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Maternal Co-residence       

Living with mother 23(29.9) 54(70.1) 77(100) 0.470 0.052-4.245 0.667 

Not living with mother 1(16.7) 5(83.3) 6(100)    

Sanitary pad availability             

Available 18(25.4) 53(74.6) 71(100) 2.944 0.842-10.293 0.096 

Not available 6(50) 6(50) 12(100)    

 Student knowledge            

 High 3(6.7) 42(93.3) 45(100) 17.294 4.553-65.684 0.000 

Low 21(55.3) 17(44.7) 38(100)    

Maternal Support            

 H 11(20.4) 43(79.6) 54(100) 3.176 1.184-8.522 0.037 

Low 13(44.8) 16(55.2) 29(100)    

Source: Primary Data  

 

Of the seven variables examined, three met the criteria for inclusion in the next multivariate analysis: student 

knowledge of menstrual hygiene (p < 0.001), maternal support (p = 0.037), and sanitary pad availability (p = 0.096). 

Student knowledge showed the strongest association, with a substantial odds ratio (OR = 17.29), indicating that this 

factor is a major driver of hygiene practices. Maternal support also showed a statistically significant crude association, 

while the sanitary pad availability, although outside the conventional significance level of p < 0.05, was retained for 

further modelling due to its conceptual relevance and its p-value remaining within the selection threshold. In contrast, 

demographic and biological factors, including class, age at menarche, regularity of menstrual cycles, and maternal 

co-residence, all yielded p-values exceeding the 0.25 threshold. Therefore, these variables were not included in the 

final model because they were considered to have insufficient evidence of association for inclusion in the 

multivariable model. 

 
Table 4. Final Multivariable Logistic Regression Model for Menstrual Hygiene Practices 

Variables OR  95% CI Lower 95% CI Upper P-value 

Knowledge 13.601  3.381 54.708 0.001* 

Maternal Support 2.398  0.667 8.615 0.180 

 Sanitary pad availability 4.284  0.818 22.421 0.085 

Source: Primary Data  

 

The logistic regression model showed statistical evidence of overall model fit within this study sample. The 

Omnibus Tests of Model Coefficients showed that the model was statistically significant (χ² = 29.267; p < 0.001). 

The Hosmer–Lemeshow test yielded a p-value of 0.748 (p > 0.05), indicating no statistically significant difference 

between observed and predicted values. The Nagelkerke R-squared value of 0.425 indicates that the variables 

included in the model explained 42.5% of the variability in menstrual hygiene practices. Because no formal 

prediction-performance assessment, such as discrimination, calibration, or external validation, was conducted, the 

model should be interpreted as an explanatory model within the study sample rather than as evidence of predictive 

validity. 

In the final model selection process, confounding was assessed using a change-in-estimate approach based 

on the odds ratio for the association between student knowledge and menstrual hygiene practices. In the full model, 

the odds ratio for knowledge was 13.601. When maternal support was removed from the model, the odds ratio for 

knowledge increased to 17.260, representing an approximately 26.9% change. When sanitary pad availability was 

removed from the model, the odds ratio for knowledge increased to 15.103, representing an approximately 11.0% 

change. Because both changes exceeded the 10% threshold, maternal support and sanitary pad availability were 

retained in the final model as conceptually and statistically relevant control variables. The final model showed that 

knowledge was the only variable significantly associated with menstrual hygiene practices (p = 0.001). Students with 

higher levels of knowledge were 13.6 times more likely to have good menstrual hygiene practices compared to those 

with lower knowledge (OR = 13.601; 95% CI: 3.381–54.708). However, the wide confidence interval indicates 

considerable imprecision, likely related to the small sample size and limited number of outcome events. Therefore, 
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the magnitude of this association should be interpreted cautiously and should not be treated as a stable or generalizable 

effect estimate. 

In contrast, maternal support, which showed a significant association at the bivariate stage (p = 0.037), was 

no longer statistically significant after adjustment in the multivariable model (p = 0.180).   This finding suggests that 

maternal support may function more as a contextual facilitator and control variable rather than as an independent 

statistical predictor in the adjusted model.  Meanwhile, sanitary pad availability showed a positive association with 

menstrual hygiene practices (OR = 4.28), but this association did not reach statistical significance (p = 0.085). 

  Overall, the quantitative findings indicate that student knowledge was the central factor associated with 

menstrual hygiene practices in this study sample. Maternal support and sanitary pad availability were not statistically 

significant independent predictors after adjustment, but the change-in-estimate results indicate that both variables 

influenced the estimated association between knowledge and practice. Therefore, they were retained in the final 

model as relevant control variables and should be interpreted as contextual factors that may support the application 

of knowledge in daily menstrual hygiene practices. 

 

Qualitative Findings 

To clarify the analytic process, interview data from 21 participants were analyzed thematically. Coding was 

conducted through repeated reading of transcripts, generation of initial codes, grouping of related codes, and 

refinement of themes. The coding process used a hybrid approach, combining concepts informed by the quantitative 

findings with themes emerging inductively from participants’ narratives. Codes and themes were reviewed through 

discussion within the research team, and discrepancies in interpretation were resolved through consensus. Coding 

was conducted by the first author and reviewed by two members of the research team. Trustworthiness was 

strengthened through reflexive memoing, comparison across participant accounts, and the selection of quotations that 

best represented each theme. 

The results of the thematic qualitative analysis revealed that menstrual hygiene practices among primary 

school students are shaped through the interaction between individual cognitive capacity and family-based social 

support. Thematic analysis further identified three main themes from the interviews: (1) knowledge as the foundation 

of hygienic practices, (2) maternal support as contextual facilitator in applying menstrual hygiene knowledge., and 

(3) availability of resources as a supporting factor rather than a primary determinant of menstrual hygiene practices. 

The first theme that emerges is the role of knowledge as the basis for hygienic measures. Students with a high level 

of knowledge demonstrate a clear understanding of the importance of maintaining cleanliness during menstruation 

and can translate this knowledge into daily practice. They tend to have a preventive awareness of health risks. This 

is reflected in the statement of one of the students as follows:  

"I know that menstrual blood must be cleaned properly and pads must be changed frequently. Otherwise, you 

can   it can become itchy or get infected with germs in that area. I usually change 4-5 times a day" 

(Participant 1).  

In contrast, students with low knowledge tended to practice hygiene reactively, as other participants admitted: 

"I only change the sanitary napkins if they feel very full or uncomfortable. I usually change 1-2 times a day" 

(Participant 4). 

The second theme is maternal support as a contextual facilitator. Maternal support does not directly determine 

hygiene practices, but plays a role in strengthening understanding and application of knowledge. In the high-support 

group, mothers play an active role in providing information, reminders, and practical guidance. Mothers are also 

central figures who remove psychological barriers such as fear and shame that often accompany menarche. In the 

high-support group, mothers acted as active companions, as one student revealed:  

"My mother always provides sanitary napkins in my closet. If I forget, it's my mother who reminds me to 

change my clothes and sanitary napkins. I am not confused because there is a mother who always guides" 

(Participant 8). 

On the other hand, in the group with low support, female students tended to experience confusion and lack 

confidence in managing menstruation, as stated by the following participants:  

"Mothers rarely talk about this (menstruation). I just studied on my own. Sometimes I was confused if there 

was a lot of blood, but I was embarrassed to ask, so I just used it as it was" (Participant 15).  
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 These findings suggest that maternal support functions as a contextual reinforcement that helps students 

apply menstrual hygiene knowledge more consistently in daily practice. The third theme is "Availability of resources 

as a supporting factor, not a major determinant". Although most schoolgirls have access to sanitary pads, their 

availability is not always followed by hygienic practices. 

"The sanitary napkins are always there, but sometimes I forget or am too lazy to change them if they are not 

full" (Participant 10).  

These findings suggest that material access alone is not enough to shape behavior without adequate 

understanding. 

Overall, the thematic synthesis suggests that knowledge provides direction on what to do. In contrast, 

maternal support provides context and guidance on how to apply it consistently, and the   sanitary pad availability 

serves as a reinforcing facilitator. This qualitative explanation helps clarify the quantitative findings: although 

maternal support was not statistically significant in the adjusted model, interviews showed that mothers acted as 

information sources, reminders, sanitary pad providers, and emotional mediators who reduced shame and uncertainty. 

Therefore, maternal support should be interpreted as a contextual mechanism that reinforces the application of 

knowledge, not as evidence of a causal mediation pathway. 

A joint display was developed to integrate the quantitative and qualitative findings and to generate meta-

inferences regarding factors associated with menstrual hygiene practices. This integration was used to clarify how 

the qualitative findings explained, complemented, or expanded the quantitative results. 

 
Table 5. Joint Display and Meta-Inference of Quantitative and Qualitative Findings 

Quantitative findings Qualitative explanation Integration 

pattern 

Meta-inference 

Student knowledge was the only 

statistically significant factor in 

the final multivariable model (OR 

= 13.601; 95% CI: 3.381–54.708; 

p = 0.001), although the wide 

confidence interval indicates 

imprecision. 

Students with higher knowledge 

were able to explain the importance 

of cleaning menstrual blood 

properly and changing pads 

regularly. Students with lower 

knowledge tended to change pads 

only when they felt full or 

uncomfortable. 

Convergence Knowledge was the central 

factor associated with 

menstrual hygiene practices. 

It provided the cognitive 

basis for understanding what 

actions should be taken and 

why they were important, 

although the magnitude of 

the association should be 

interpreted cautiously. 

Maternal support was significant 

in bivariate analysis but not in the 

multivariable model (OR = 2.398; 

95% CI: 0.667–8.615; p = 0.180). 

Change-in-estimate analysis 

showed that removing maternal 

support changed the OR for 

knowledge by 26.9%. 

Mothers provided information, 

reminders, sanitary pads, practical 

guidance, and emotional 

reassurance. Students with limited 

maternal support reported 

confusion, embarrassment, and 

hesitation to ask questions. 

Complementarity Maternal support should be 

interpreted as a contextual 

facilitator rather than an 

independent statistical 

predictor. It helped students 

apply menstrual hygiene 

knowledge more consistently 

through guidance, reminders, 

and emotional reassurance. 

Sanitary pad availability showed a 

positive but non-significant 

association in the final model (OR 

= 4.284; 95% CI: 0.818–22.421; p 

= 0.085). Removing this variable 

changed the OR for knowledge by 

11.0%. 

Although most students had access 

to sanitary pads, availability alone 

did not always lead to regular pad 

changing. Some students delayed 

changing pads because they forgot, 

felt lazy, or waited until the pad felt 

full. 

Expansion Sanitary pad availability 

functioned as an enabling 

condition, but it was 

insufficient without 

knowledge and supportive 

guidance. Material access 

needs to be accompanied by 

understanding and reminders 

to shape hygienic practices. 

knowledge remained the main 

associated factor, while maternal 

support and sanitary pad 

Interviews showed that menstrual 

hygiene practices were shaped by 

the interaction of knowledge, 

Integrated 

explanation 

Menstrual hygiene practices 

among primary school girls 

are best understood as the 
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availability were retained as 

relevant control variables. 

maternal guidance, emotional 

support, reminders, and access to 

pads. 

result of cognitive readiness 

supported by interpersonal 

and material conditions. 

Improving menstrual 

hygiene therefore requires 

not only increasing students’ 

knowledge but also 

strengthening maternal 

support and ensuring access 

to menstrual hygiene 

resources. 

 

DISCUSSION 

The findings of this study suggest that menstrual hygiene practices among primary school girls are a complex 

and multidimensional phenomenon, not solely determined by biological factors or resource availability, but 

associated with the interaction between individual cognitive capacity and interpersonal support within the family. 

The results of the multivariate analysis showed that knowledge was the only significant independent statistical 

correlate of MHM practices, while other factors, such as maternal support and sanitary pad availability, were not 

statistically significant when controlled for together. These findings indicate that knowledge emerged as the strongest 

statistical correlate in this sample; however, interpersonal and environmental factors may still shape the conditions 

under which knowledge can be translated into daily menstrual hygiene practices. 

The absence of a significant relationship between biological factors such as age at menarche, menstrual cycle 

regularity, and grade level with menstrual hygiene practices indicates that biological maturation does not 

automatically confer behavioral preparedness. These results are consistent with the global literature, which shows 

that menarche, as a biological event, is not automatically followed by readiness in knowledge and skills for managing 

menstruation (28,29). In many contexts of low- and middle-income countries, girls often enter the menstrual phase 

with inadequate information, so that even though they are biologically ready, they do not yet have the capacity to 

implement optimal hygiene practices (30,31). This reinforces the argument that biological readiness is not 

synonymous with behavioral readiness and supports the need for menstrual health education before menarche, 

particularly at the primary school level. 

Furthermore, the absence of a relationship between the family structure in terms of living with the mother 

and the practice of menstrual hygiene suggests that the existence of the mother figure is structurally insufficient to 

influence the behavior of the child. This finding should be interpreted as a distinction between maternal co-residence 

and functional maternal support. Merely living with one’s mother is not necessarily equivalent to receiving active 

menstrual guidance, emotional reassurance, practical assistance, or normative support in managing menstruation. 

More decisive is the quality of functional interaction between mother and child, especially in the form of open 

communication, practical guidance, and emotional support. These findings align with the Social Support theory, 

which emphasizes that the quality of support is more important than the mere existence of a support source (32). 

Knowledge emerged as a key statistical correlate of menstrual hygiene practices, with high and consistent 

association strength at all stages of analysis. These findings suggest that knowledge is the cognitive foundation that 

enables individuals to understand the importance of hygienic practices and the consequences of improper practices. 

This aligns with studies showing that low menstrual health literacy is one of the main obstacles to the implementation 

of good hygiene practices (33). Therefore, knowledge should not be interpreted as sufficient by itself, but rather as a 

central behavioral driver whose practical enactment depends on enabling interpersonal, material, and environmental 

conditions. 

Globally, many adolescent girls face their first period without adequate knowledge, leading to fear, confusion, 

and uncertainty in managing menstruation (28,29). Nevertheless, the literature also shows that knowledge does not 

always automatically translate into practice. The mismatch between knowledge and practice is often caused by social 

and structural factors that limit the application of knowledge in daily life (34). Meta-analyses show that despite 

increasing knowledge, inadequate menstrual hygiene practices remain prevalent, including the frequency of pad 

changes and the use of unhygienic absorbent materials (35,36). 
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In the context of this study, the qualitative findings make it clear that knowledge functions as "what to do", 

but its implementation is strongly influenced by interpersonal factors. Maternal support in this study was not 

statistically significant in the adjusted quantitative model; however, the qualitative findings suggest that it may 

function as an enabling interpersonal condition that helps girls apply menstrual knowledge in daily practice. This 

interpretation should be understood as a qualitative and theoretically plausible explanation, not as evidence of 

statistical mediation. Qualitative findings show that mothers serve as the main source of information, providers of 

practical guidance, and figures who normalize the menstrual experience. This role helps reduce psychological barriers 

such as shame and fear, as well as increase children's confidence in managing menstruation. This aligns with the 

Social Ecological Model, which considers interpersonal factors an important component in the formation of health 

behaviors (2). 

Several studies have also shown that communication between mothers and daughters significantly improves 

menstrual hygiene practices. Mothers not only transfer information, but also help translate that knowledge into 

contextual and culturally relevant practices (37). In addition, open communication can reduce stigma and increase 

children's comfort in talking about menstruation. However, the findings of the present study also need to be 

interpreted alongside studies emphasizing stronger roles of WASH infrastructure, affordability of menstrual products, 

school privacy, menstrual stigma, and caregiver communication. Thus, the prominence of knowledge in this study 

may reflect the specific Garut context, the structure of the measurement instrument, or broader empirical patterns in 

which cognitive readiness interacts with social and environmental constraints. 

The availability of sanitary pad in this study showed a positive but nonsignificant trend towards improved 

menstrual hygiene practices. These findings align with the global literature, which suggests that providing menstrual 

products alone is not sufficient to produce sustained behavioral change (22,38). Quantitatively, this variable was not 

statistically significant in the adjusted model; therefore, it should not be interpreted as a demonstrated independent 

effect. Without adequate understanding and strong social support, access to resources is not always optimally utilized. 

In addition, environmental factors such as limited sanitation facilities, lack of privacy, and restrictive social 

norms can also be obstacles in the implementation of menstrual hygiene practices (39,40) . These factors may explain 

why knowledge, although statistically prominent, may still be constrained in practice by material and social 

conditions. At the same time, alternative explanations should be considered. The strong association between 

knowledge and practice may partly reflect overlap between knowledge and practice items, social desirability in self-

reported responses, reverse association in which girls with better hygiene practices report higher knowledge, or 

unmeasured family, school, and socioeconomic factors. 

Overall, these findings are consistent with multilevel behavioral theories, which emphasize that menstrual 

hygiene practices are shaped by the interaction of individual, interpersonal, and environmental factors rather than by 

a single determinant. Thus, the main contribution of this study is not to claim that knowledge alone determines 

menstrual hygiene behavior, but to show that knowledge is the strongest statistical correlate in this sample, while 

maternal support, sanitary pad availability, and school environmental conditions may influence whether that 

knowledge can be consistently enacted in daily menstrual hygiene practices. 

 

Limitations  

This study has important methodological limitations that should be considered when interpreting the findings. 

First, the cross-sectional design limits the ability to establish temporality and precludes causal inference; therefore, 

the observed associations should not be interpreted as evidence that knowledge, maternal support, or sanitary pad 

availability directly causes menstrual hygiene practices. Second, the relatively small sample size and sparse outcome 

events may have reduced statistical power and contributed to wide confidence intervals, thereby limiting the precision 

and stability of the estimates. Third, purposive school selection from ten schools in one district limits the 

generalizability of the findings to other geographic, school, and sociocultural settings. Fourth, menstrual hygiene 

practices were measured using self-reported questionnaires, which may be affected by recall bias and social 

desirability bias, particularly because menstruation remains a sensitive topic. Researcher-assisted questionnaire 

completion may also have influenced participants’ responses, potentially inflating estimates of good practice. Fifth, 

insufficiently specified measurement cut-offs may weaken construct validity and should be refined in future studies. 

Sixth, although the findings and qualitative interpretation suggest a possible pathway through which knowledge may 
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be translated into practice with support from mothers and available resources, this study did not conduct formal 

mediation analysis; therefore, mediation cannot be statistically confirmed. The qualitative component was primarily 

guided by variables identified in the multivariate analysis, which limited the exploration of other potential factors 

influencing menstrual hygiene practices. As a result, the thematic findings should be interpreted as explanatory and 

contextual rather than as a complete account of all determinants of menstrual hygiene practices. 

 

Recommendations and Implications 

In practice, the results of this study suggest that effective menstrual health interventions should not rely only 

on knowledge improvement or facility provision. Intervention programs need to be designed comprehensively by 

integrating early reproductive health education, before menarche active involvement of families, especially mothers, 

and the provision of a supportive environment. Attention should also be maintained on sanitary pad availability and 

school sanitation, because these factors may facilitate the enactment of knowledge into daily menstrual hygiene 

practice. This approach aligns with meta-analysis findings showing that multicomponent interventions are more 

effective at improving menstrual hygiene practices than single interventions (35,41) (However, these implications 

should be interpreted as recommendations supported by the present exploratory findings and broader literature, rather 

than as intervention effects demonstrated by the current study. 

Future research is recommended to use longitudinal or experimental designs to better examine causal 

relationships and to formally test mediation mechanisms between knowledge, maternal support, and behavioral 

outcomes. Future studies should also evaluate family-school-based interventions that begin before menarche, involve 

mothers or female caregivers, and incorporate school sanitation and sanitary pad availability as contextual 

components. Expanding the study population to different socio-cultural geographic, and school settings is also 

necessary to enhance generalizability. Larger studies with adequate outcome events, clearer measurement thresholds, 

and formal testing of mediation pathways are needed to determine whether the proposed mechanisms hold across 

different populations. 

 

CONCLUSION 

This study shows that, in this sample of primary school girls, knowledge was the only variable independently 

associated with reported menstrual hygiene practice in the multivariable model. Meanwhile, maternal support and 

the availability of sanitary pad did not show a statistically significant direct effect; however, the qualitative findings 

and conceptual interpretation suggest that these factors may facilitate the translation of knowledge into daily practice. 

These findings suggest that menstrual hygiene behaviors are shaped by the interaction among individual capacity, 

interpersonal support, and environmental context, with knowledge as an important associated factor. Importantly, 

these results highlight that improving knowledge alone may be insufficient without supportive social and 

environmental conditions that enable its practical application. 

The policy implications of these should be framed cautiously because the study was conducted in ten schools 

within one district and did not test an intervention effect. Menstrual health education should be strengthened from the 

pre-menarche stage through integration into school curricula, while also actively involving mothers or female 

caregivers as key actors in the learning and mentoring process. In addition, adequate sanitation facilities remain 

essential, but should be complemented by educational and social interventions to ensure sustainable behavior change. 

An integrated, multi-sectoral approach involving education, health systems, and family engagement may help 

strengthen menstrual hygiene practices among young adolescents, but further longitudinal and intervention studies 

are needed to confirm its effectiveness across broader settings. 
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