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ABSTRACT

This study examined relationship between menstrual hygiene management (MHM), water, sanitation, and hygiene (WASH) services, and girls’
academic performance in Ethiopia. This study employed cross-sectional mixed study design with 912 public schoolgirls. Also, 22 key infor-
mants, and six focus group discussions in 37 randomly selected public schools. The median age of the schoolgirls was 16 years. Two of the
five schoolgirls reported missing classes during menstruation. Out of 912 schoolgirls, 82.5% (95% Cl; 81%-84%) achieved good academic per-
formance during the academic year. Schoolgirls who attended class regularly during menstruation (AOR=14.82, 95% CI 8.652-25.391),
schoolgirls who were informed about menstrual hygiene before menarche (AOR=1.81, 95% Cl 1.011-3.229), schoolgitls whose mothers
were educated (AOR=1.88, 95% Cl 1.063-3.313), schoolgirls who had basic water services (AOR=4.72, 95% Cl 2.315-9.618), schoolgirls
who had basic sanitation services (AOR=6.32, 95% Cl 4.643-33.670) and who had limited sanitation services (AOR=1.56, 95% Cl 1.768-
6.636) were significantly associated with good academic performance. Educating mothers about menstrual hygiene, increasing access to
WASH, and providing safe spaces for girls can have positive ripple effect on their daughters’ academic success. The findings of study provide
critical evidence to inform decision makers to address MHM challenges in alignment with Sustainable Development Goals (SDGSs) 2030.

Key words: academic performance, education, menstrual hygiene, sanitation, schoolgirls, water

HIGHLIGHTS

® Academic performance of girls was significantly influenced by school absenteeism, mothers’ education, water service, sanitation service
and pre-menarche education.

® MHM is a neglected women-specific sanitation need in its own right. The fact that this is not recognised is an important gender inequality.

® The study provides vital evidence to inform policy/decision-maker to respond to WASH and MHM in alignment with the SDGs by 2030.

1. INTRODUCTION

Menstruation is the cyclical shedding of the uterine lining, typically commencing in girls aged 10 years and older. Globally,
girls strive to conceal their menstruation during school (Kuhlmann ef al. 2017; Sommer ef al. 2020; Rossouw & Ross 2021).
Worldwide, nearly 52% of female populations are of reproductive age, and access to appropriate information and menstrual
pads are often unaffordable to girls in low-income countries (Sommer ef al. 2016; Phillips-Howard et al. 2016a; Cronk et al.
2021; Rossouw & Ross 2021). Many low-income countries lack clean water, private sanitation, and hygiene facilities in
schools, and approximately 500 million women lack access to menstrual products and adequate facilities for menstrual
hygiene management (MHM) (McMahon et al. 2011; Phillips-Howard et al. 2016a; Cronk et al. 2021; Doral Health &
Wellness 2024). School-based studies indicate poor menstrual hygiene practices among girls, and only a few studies have
attempted to improve menstrual hygiene practices (Sharma et al. 2020; Cronk et al. 2021; Doral Health & Wellness
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2024). Despite the challenges and inadequate practices surrounding MHM, this issue has largely been overlooked in the edu-
cation sector (Morgan et al. 2017; Ahmed Shallo ef al. 2020; Sharma et al. 2020).

In low- and middle-income countries (LMICs), MHM presents significant challenges for girls, specifically their school
attendance and performance (Sommer et al. 2020, 2021; Rossouw & Ross 2021). Moreover, stigma and social norms associ-
ated with menstruation further compound these challenges. Unhygienic and ineffective MHM has been linked to negative
consequences for women and girls, impacting education, work, and psychosocial well-being (Mason et al. 2013; Sommer
& Sahin 2013; Sommer et al. 2015). The number of girls enrolled in schools that have adequate and menstrual-friendly
WASH services are limited (Sommer ef al. 2015; Janoowalla et al. 2020; Cronk ef al. 2021). Poor infrastructure and
spaces for menstruation management affect girls in LMICs (Sommer et al. 2016; Korir ef al. 2018; Nalugya et al. 2020).
Inadequate access to clean water, insufficient facilities for changing and disposing of menstrual products, lack of privacy,
social support, and the persistence of menstrual taboos contribute to psychosocial challenges such as shame, fear, anxiety,
and disruptions to girls’ education (Doral Health & Wellness 2024; Ahmed Shallo et al. 2020; World Health Organization
(WHO) & the United Nations Children’s Fund (UNICEF) 2022; Habtegiorgis et al. 2021). These factors disproportionately
affect girls during menstruation and serve as additional barriers to success in schools (Korir ef al. 2018; Habtegiorgis ef al.
2021; Demsash et al. 2023).

Notably, Ethiopia faces some of the lowest levels of WASH services access globally. According to the 2,017 UNICEF and
World Health Organisation (WHO) Joint Monitoring Programme (JMP) report, an estimated 41% of Ethiopians have access
to at least basic drinking water, with 31% in rural and 80% in urban areas. Access to adequate sanitation was 7% for the entire
country, with 4% in rural areas and 23% in urban regions, highlighting significant disparities among communities (World
Health Organization (WHO) & the United Nations Children’s Fund (UNICEF) 2022; Demsash et al. 2023; UNICEF Ethiopia
2017; Ssewanyana & Bitanihirwe 2019). This dearth of WASH services also affects menstrual health, ultimately affecting
girls’ school attendance, performance, and completion. A national baseline report from six regions of Ethiopia on MHM con-
ducted by the United Nations Children’s Fund (UNICEF) revealed concerning statistics: 81.4% of adolescent girls lack access
to sanitary pads in their schools, 22% miss school due to menstruation, and 83.9% face inconsistent access to water for men-
strual hygiene maintenance (World Health Organization (WHQO) & the United Nations Children’s Fund (UNICEF) 2022;
Hennegan & Montgomery 2016; Phillips-Howard et al. 2016b). During menstruation, adolescent girls may confront harass-
ment and social exclusion, hindering their access to necessary facilities. These factors curtail girls’ mobility, autonomy, and
choices, leading to decreased school attendance and participation (Mason et al. 2013; Sommer & Sahin 2013; Hennegan
et al. 2016; Phillips-Howard et al. 2016b). These challenges are especially pronounced for girls enrolled in schools located
in areas affected by humanitarian crises (Ameade & Garti 2016; Chinyama et al. 2019; Mohammed & Larsen-Reindorf
2020). Unfortunately, efforts to integrate gender equality and inclusion into local governance have been limited, thereby
affecting access to WASH services in schools (Mason et al. 2013; Sumpter & Torondel 2013; Assefa ef al. 2021; Hasan
et al. 2021; Baird et al. 2022).

WASH services play a pivotal role in the lives of adolescent girls, impacting both their biological and cultural aspects.
Specifically, ‘SDG 6.2 acknowledges the right to menstrual health and hygiene, with the explicit aim’ to achieve access to
adequate and equitable sanitation and hygiene for all and paying special attention to the needs of girls and those in vulnerable
situations by 2030’ (Beksinska et al. 2015; Hennegan et al. 2018; Schmitt et al. 2021; UNICEF 2022). Lack of adequate
WASH facilities and sanitary products for MHM has been linked to girls’ absenteeism during their menstrual cycle (Pan
et al. 2018; UNICEF 2022). Some also permanently dropout of school with the onset of puberty if the toilet facilities are
not clean or do not provide privacy to girls while they are menstruating (Wall et al. 2016; Hennegan et al. 2017; Alexander
et al. 2018; Belay et al. 2020). Social and WASH-related issues often lead many girls to stay home during their menstrual
periods instead of attending school (Alexander et al. 2018; Aidara & Gassama Mbaye 2020). Factors such as discomfort,
odour, difficulties in concentration, and family’s educational status deter girls from attending school during their menstrual
cycle (Tegegne & Sisay 2014; Ahmed ef al. 2021; Shah et al. 2022). Menstrual hygiene products, coupled with safe, private,
and gender-sensitive sanitation facilities and accessible water supplies, have increased the burden girls face at school during
menstruation (World Bank 2018a; Nabwera ef al. 2021; Shah et al. 2022; Asumah et al. 2023). Limited studies have also indi-
cated that menstrual health is a multi-sectoral issue, necessitating collaboration between WASH, education, and the health
sector (World Bank 2018a, 2018b). Hence, studying the impact of menstrual hygiene, water, and sanitation on girls’ academic
performance is crucial as it addresses challenges faced by adolescent girls, enables effective menstruation management,
empowers girls to reach their potential, reduces missed classes, and fosters a supportive environment for better educational
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outcomes (Morgan ef al. 2017; Deshpande ef al. 2018; World Bank 2018b; Sharma & Adhikari 2022). Therefore, this study
explored the academic performance of girls against menstrual hygiene, water, and sanitation services.

2. MATERIALS AND METHODS

2.1. Setting, study design, and study population

The geographical scope of this study includes Addis Ababa and the Oromia region, with data collection occurred from April
to June 2022. This research utilised a cross-sectional convergent parallel mixed-method approach, incorporating surveys, key
informant interviews (KlIs), and focus group discussions (FGDs). Six FGDs were conducted with homogeneous groups con-
sisting of both girls and boys from school clubs. Additionally, 22 KIIs were carried out using semi-structured questionnaires
with various participants, including four health extension workers (HEWs), four education office representatives, four
Women, Children, and Youth Office (WCYO) members, five schoolgirls, three schoolboys, and two school management com-
mittee members, along with health office representatives. All FGDs and KlIIs were recorded and transcribed.

2.2. Sampling and sampling procedure

A total of 912 schoolgirls participated in this study and were selected through a multistage cluster sampling technique. Dis-
tricts and schools served as primary and secondary sampling units. Six districts and 37 medium/high schools were randomly
chosen, and the total sample size was proportionally allocated to each selected school based on the number of girls enrolled.
Student attendance lists were used as a sampling frame for selecting girls in schools for the survey.

2.3. Data collection tools and procedures

Quantitative data were collected using a structured questionnaire through mobile applications, specifically ODK/KOBO. The
questionnaire was pretested, featuring precoded answers, and was adapted and developed from the Ethiopian Demographic
survey (EDHS) 2022 and UNICEF menstrual health and hygiene guide (Deshpande et al. 2018; Janoowalla ef al. 2020). The
FGD and KII qualitative tools were developed through a desk review of relevant databases and information sources. Quali-
fied and trained data collectors were employed.

2.4. Data processing and analysis

Data were extracted, cleaned, and analysed using STATA for Windows, Version 18 software. Descriptive and regression ana-
lyses were conducted using, both dependent and independent variables. Schoolgirls self-reported their academic performance
and categorised their academic performance as ‘good’ if they scored >68% and ‘poor’ if they scored <68% in the academic
year. Independent variables (mother’s education, father’s education, girls living together who, are informed about menstrual
hygiene before menarche, informed about menstrual hygiene after menarche, knowledge of menstrual hygiene and school
absenteeism) that were significant in the bivariate analysis were included in the multivariate analysis. The results were pre-
sented using tables and figures.

Qualitative data from the KII and FGDs were anonymised and transcripts were imported for thematic analysis. Field notes
taken during interviews and discussions were transcribed for synthesis, narration, and thematic presentation alongside audio-
recorded data. Interview data were initially deductively coded, guided by the study’s objectives and the themes covered during
the interviews. Subsequent iterative rounds of analysis allowed for the inductive creation of further codes within these initial
categories, reflecting issues spontaneously raised by participants. These were subsequently categorised under higher-order
themes. The qualitative results were narrated and triangulated with the respective variables.

2.5. Definition of terms
According to the WHO/UNICEF JMP definitions for water supply, sanitation and hygiene uses (Janoowalla ef al. 2020).

2.5.1. Basic service levels

Water: Drinking water from an improved source, provided collection time is not more than 30-min roundtrip, including
queuing.

Sanitation: Use of improved sanitation facilities not shared with other households.

Hygiene: Availability of handwashing facilities on the premises with soap and water.
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2.5.2. Limited services level

Water: Drinking water from improved sources for which collection time exceeds 30-min roundtrip, including queuing.
Sanitation: Use of improved facilities shared between two or more households.
Hygiene: Availability of handwashing facilities on premises without soap and water.

2.5.3. No service

No water, sanitation and hygiene facilities in the premises of schools.

School absenteeism was used in this research as girls missed classes during menstruation time (starting at a minimum of 1
day).

Academic performance for girls was categorised as ‘good’ if they scored >68% and ‘poor’ if they scored <68% in the aca-
demic year as per the schools grading system.

2.6. Ethical considerations

A statement of informed consent was utilised at every step to ensure the willingness of participants to participate in the study.
Participants were notified of their rights to confidentiality and notified of their right to withdraw at any time during the study.
In addition, participants were informed of the purpose of the study, methods, estimated time of involvement, selection pro-
cess, how the results will be used, and the intended impact of the study before their informed consent was collected. The
confidentiality of the data was guaranteed by preserving the anonymity of the study participants. The officials were briefed
on the purpose, methodologies, ethical issues, the type of activity, level of human activity, and expected duration of data
collection.

3. RESULTS

3.1. Schoolgirl sociodemographic characteristics

A total of 912 schoolgirls participated in this survey, and almost two-thirds (63.3%) were from the Oromia region. The mean
age of the schoolgirls was 16, ranging from 14 to 19 years. Of the 37 schools included in the survey, 23 (62.1%) were from
Oromia, 30 (81.1%) were primary schools (grades 5-8) and the remaining 18.9% were secondary schools (grades 9-12). All
schools were government owned with an average number of 1,727 students per school, ranging from 517 to 4,246 students.
The average number of boys and girls was 871.4 and 945.7 per school, respectively. The proportion of girls to boys was 54.9
and 45.1%, respectively, while the average number of teachers was 69, ranging from 21 to 81 per school, with an average
number of female teachers at 35, ranging from 11 to 60 per school (see Table 1).

3.2. Schoolgirls’ attendance and academic performance

Of the 912 schoolgirls, 82.5% (95% CI 81-84%) achieved good academic performance during the academic year. A significant
number of girls (377, 41.3%) missed class during their menstrual periods, with a variation in the number of days missed.
Approximately half (50.7%) of the girls responded that the main reason for missing class was due to the lack of a safe

Table 1 | Schoolgirls’ family characterisations in June 2022

Characteristics/Variables Frequency (N =912) Percentage (%)
Age of schoolgirls Below the mean 616 67.5
Above the mean 296 325
Family size One to four 342 375
More than four 570 62.5
Schoolgirls live together with Both the mother and father 444 48.7
Only mother 303 332
Others 165 18.1
Mothers’ education status Illiterate 208 22.8
Literate 704 77.2
Fathers’ education status Illiterate 109 12.0
Literate 801 88.0
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space for changing stained cloths or napkins, and 30% missed class due to the lack of WASH services. The remaining 19.3%
cited discrimination or teasing during menstruation, which led them to miss class (see Table 2).

The aforementioned table about the reason of absenteeism was supported by the interviews and FGD and provided con-
textual information and complemented the quantitative data by identifying the challenges faced by girls.

‘During menstruation, I sometimes feel ashamed, fearful, lack of confidence, mood disturbance, and finally I missed a class,
or I sit at the back of students (due to fear of stigma) and as a result my education was affected’ [FGD, female student, age
18, Adama|’

‘... If water, toilets, and sanitary napkins are available in schools, girls will attend their education consistently without
stigma and can perform with boys equally or beyond’ [A 17-year female student from Adama).’

One of the female participants from Bishoftu also shared her experience regarding the adverse effect of poor MHM facili-
ties on school dropout and absenteeism:

‘... L know a girl who has over bleeding and couldn’t attend her school properly and was perceived as she is not clean and
she also had bad odour that disturbs other students and due to all this finally she has missed all classes during her menses
time’ [FGD, female student, age 16, Bishoftu].’

‘Poor MHM facilities result in psychological challenges and one of the schoolgirls explained that: “..Due to poor MHM
facilities in our school, I always feel depressed, feeling sick and unable to attend class properly’ [FGD, female student,
age 14, Addis Ababa).’

‘Another 17-year-old primary school student says, ‘I missed three to four days per month..female students miss and even
terminate their education because of poor menstruation facilities at the school.” [FGD, female student, age 17, Bishoftu].’

3.3. Attitude and knowledge towards menstrual hygiene practice in schools
Regarding the knowledge of menstruation and hygiene; of the 912 schoolgirls; 616 (67.5%) were informed about menstrual
hygiene before menarche and 852 (93%) schoolgirls also knew about menstruation hygiene (see Table 3).

The qualitative findings also indicated knowledge gaps about menstruation and one of the girls enforced this as follows:
‘The teachers should understand what female students feel during menstruation, since we are afraid to talk about menstrua-
tion with the teachers, we tell the teachers we are sick, but some teachers do not understand and they ask the female students
to show them medical evidence when they miss class due to menstruation and even when the students ask for permission to
go home the teachers didn’t allow it. I know this is the girls’ mistake to tell them the truth but still, we are afraid of it to talk
freely about menstruation’ [FGD, age 14 female student, Addis Ababa).

On the other hand, almost a third of schoolgirls (268, 29.4%) believed that menstruation should be kept secret. Almost two-
thirds of the 600 students (65.8%) had a free discussion about MHM and the use of sanitary pads with their peers in the

Table 2 | Schoolgirls’ self-reported absenteeism and academic performance, June 2022

Vvariables Frequency (N—912)  Percentage (%)
Academic performance of schoolgirls Good (>68% academic report) 752 82.5
(n=912) Poor (<68% academic report) 160 17.5
School absenteeism Yes 377 413
No 535 58.7
School absenteeism per mense (7 =377) 1 day 176 46.7
2 days 104 27.6
3 days 67 17.8
More than 3 days 30 7.9
Reasons for School absenteeism (7 =377) lack of a safe space for changing stained cloths or napkins 191 50.7
Lack of WASH services 113 30.0
Encountered discrimination or teasing during menstruation 73 19.3
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Table 3 | Knowledge on menstruation and menstrual hygiene among schoolgirls, June 2022

Variables Frequency (N =912) Percentage (%)
Informed about menstrual hygiene before menarche Yes 616 67.5
No 296 32.5
Informed about menstrual hygiene after menarche Yes 686 75.2
No 226 24.8
Awareness of expected age of menarche Yes 395 43.3
No 517 56.7
Should menstruation be kept secret Yes 268 29.4
No 644 70.6
Do you freely discuss menstruation in schools? Yes 600 65.8
No 312 34.2
Knowledge about menstruation and menstrual hygiene Yes 852 934
No 60 6.6
Sanitary pad availability in schools Yes, girls can freely get regularly 265 29.1
Yes, but only in an emergency 268 29.4
Yes, but purchased 7 0.8
No 372 40.8
Disposable pads to buy Yes, affordable 363 39.8
No, expensive 526 57.7
I don’t know it 23 2.5
Menstrual sanitary pads purchased Parents/families 898 98.5
Schools 254 27.9
NGOs 56 6.1
Private 56 6.1
Friend 3 0.3
Availability of sanitary pad Easy to obtain 447 49.0
Difficult to obtain 328 36.0
Don’t know 137 15.0

school. This finding was also supported by key informants and a 17-year-old female student from Bishoftu reported: ¢ usually
we believed it should be held secret as it was a taboo/culture but now I get it much better and girls had a chance to learn from
school communities’. Another key informant girl also stated that the feelings during her first-time menstruation were disturb-
ing and frightening as stated ‘..I was at the age of 13 when the first menstruation came. I was so afraid to talk about it to my
family. I was asking for help from my friend in the neighbourhood..” [A 17-year FGD participant girl, in Bishoftu].

Menstrual hygiene practice was limited due to the high cost of sanitary pads. Of the total 912 schoolgirls, 526 (57.7%) found
disposable sanitary pads too expensive to buy, while only 363 (39.8%) considered them affordable. This high percentage high-
lights a significant barrier to MHM. The qualitative findings also complimented with this participant KII from the Oromia
region emphasised the financial challenges faced by girls by saying.” sanitary pads are available at shops but not affordable
for the girls. It costs about USD O.75 per pad. So, how does one young girl get USD 0.75 per pad? It is very difficult’.

3.4. WASH services

In terms of WASH services in schools; running water was available in only 48.2% (n = 440) of the schools at the time of the
survey. Based on the WHO and UNICEF JMP measurements, the findings showed that 45.3% (n =413) of schoolgirls had
basic drinking water services and the remaining 54.7% (r =499) had limited levels of drinking water. On the other hand,
41.4% (n=378) of schoolgirls had basic sanitation service levels and 49.5% (n =451) had limited sanitation services. How-
ever, 9.1% (n = 83) of schoolgirls had no sanitation services in schools. More than three-quarters (76.9%) of the schools have
separate toilets for girls; however, in more than two-thirds of the schools (68%), the girls’ toilets are not marked which can
create confusion and discomfort for the students. Approximately half (48.2%), 18 of the schools do not have at least one
accessible toilet for students with disabilities. This lack of accessible facilities poses a significant barrier to inclusive edu-
cation, and 18.5% of schools did not have separate toilets for teachers and other staff members. Findings also showed that
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18.6% of the schoolgirls do not have access to handwashing facilities. This can affect the overall comfort of the school

environment (see Table 4).

3.5. WASH services and school absenteeism

As shown in Figure 1, girls’ class absenteeism was notably higher in schools with limited water services. Also, as shown in
Figure 2, girls’ class absenteeism was notably higher in schools with limited or no sanitation services.

Table 4 | Water and sanitation service levels among schoolgirls, June 2022

Variables Frequency (N = 912) Percentage (%)
Water service level Basic 413 45.3
Limited 499 54.7
Running water available during data collection Yes 440 48.2
No 472 51.8
Sanitation service level Basic 378 41.4
Limited 451 49.5
No services 83 9.1
350 325
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Figure 1 | School water service level against school absenteeism, June 2022.
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Figure 2 | School sanitation service level against school absenteeism, June 2022.
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The qualitative findings indicate that WASH and MHM services affected girls’ school attendance. When a 14-year-old stu-
dent from the Oromia region was asked how she saw WASH practices at school, she said,

‘Not good, mostly the water is not available; we fetch water from our home to school and many schools have insufficient
water and most of them are non-functional and have little cleaning practices’ [FGD female participant, age 14, Metehara].’

‘Another student from an Addis Ababa school added, ‘..you can imagine girls with menstruation in schools where water
and toilets are not available..I can imagine the feeling and psychological problems they will face, forget attending class
[FGD male participant, age 16, Addis Ababal.’

‘Improved WASH and MHM at school improves girls’ enrolment, confidence, contributing to school performance, respon-
sibility, and accountability’ [Key Informant, Education office head, age 28, Metehara].’

‘Another participant from the Adama Health Office also supplemented the idea that ‘Improved WASH and MHM helps
schoolgirls not only to reduce missing their class but also to develop their confidence. The schools are the critical
places for girls to develop their future and perform better academic results’ [Key Informant, WCY office, age 46, Adamal.’

3.6. Factors associated with the academic performance of schoolgirls

The results from the multiple binary logistic regression analysis revealed several factors associated with academic perform-
ance among schoolgirls. These factors are described in the following.

Schoolgirls who attend school during menstruation demonstrated a significantly higher likelihood of academic perform-
ance, with the odds being 14.82 times higher (AOR = 14.82, 95% CI 8.652-25.391) compared to those who are absent
from school during menstruation.

Menstrual hygiene education: Schoolgirls who were informed about menstrual hygiene before menarche had 1.81 times
higher odds (AOR=1.81, 95% CI 1.011-3.229) of reporting better academic performance compared to those who were
not informed.

Access to water services: Schoolgirls who had access to basic water services exhibited 4.72 times higher odds (AOR =4.72,
95% CI 2.315-9.618) of reporting better academic performance compared to those with limited water services.

Maternal education: Schoolgirls whose mothers were educated were 1.88 times more likely (AOR = 1.88, 95% CI 1.063-
3.313) to demonstrate better academic performance compared to their counterparts.

Sanitation services: Schoolgirls who had access to basic sanitation services showed 6.32 times higher odds (AOR = 6.32,
95% CI 4.643-33.670) of reporting better academic performance, while those with limited sanitation services had 1.56
times higher odds (AOR = 1.56, 95% CI 1.768-6.636) compared to girls with no sanitation services (Table 5).

4. DISCUSSION

Of the 912 schoolgirls, 82.5% (95% CI 81-84%) achieved good academic performance during the academic year. This finding
is also in alignment with other studies conducted in similar settings (Tegegne & Sisay 2014; Beksinska et al. 2015; Phillips-
Howard et al. 2016a; Chinyama ef al. 2019). However, this study found that being informed about menstrual hygiene before
menarche, mothers’ education, water service, sanitation services and school absenteeism directly impacted schoolgirls’ aca-
demic performance.

This study revealed that schoolgirls, who were attending school during their menstrual periods were 14.82 times more likely
to achieve good academic performance compared to those who were absent from school during menstruation. This finding is
also supported by other studies conducted in Africa, particularly Ethiopia (Sommer ef al. 2015; Wall ef al. 2016; Nabwera
et al. 2021; Shah et al. 2022; UNICEF 2022). Regular attendance is crucial for academic success, and absenteeism, often
due to menstruation-related issues, disrupts learning continuity and negatively impacts academic performance. This might
be due to schoolgirls being hard hit by poor menstrual hygiene, sanitary pads, and space to timely change their pads forcing
girls to interrupt classes, fall behind on assignments, which subsequently affects their school attendance and academic per-
formance. This finding is also consistent with other similar studies (Alexander ef al. 2018; World Bank 2018b; Ministry of
Education 2020; Ahmed ef al. 2021; Habtegiorgis ef al. 2021). Factors that contributed to school absenteeism during men-
struation were sanitary pads cost, cultural beliefs, and fear of peers discovering their menstrual status (Mason ef al. 2013,
Sommer & Sahin 2013; Korir et al. 2018; Cronk et al. 2021). This may further contribute to a power imbalance and limit
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Table 5 | Multivariate analysis on girls’ academic performance in 2022, Ethiopia

Academic performance N =

912, n (%)
p.
Variables Good Poor Value COR (95%Cl) AOR (95%Cl)
Age of the schoolgirls Age below the mean 504 (81.8%) 112 (18.2%) 0.121 0.87 (0.601-1.261) 0.66 (0.396-1.114)
(16 years old)
Age above Mean 248 (83.8%) 48 (16.2%) 1 1
Mother’s education Literate 598 (84.9%) 106 (15.1%) 0.030 1.98 (1.363-2.871)* 1.88 (1.063-3.313)*
Tliterate 154 (74%) 54 (26%) 1 1
Father’s education Literate 670 (83.7%) 131 (16.3%) 0.864 1.77 (1.106-2.825) 1.07 (0.504-2.229)
Tliterate 81 (74.3%) 28 (25.7%) 1 1
Girls live together with Both mother & father 379 (85.4%) 65 (14.6%) 1 1
Mother only 134 (81.2%) 31 (18.8%) 0.716 0.74 (0.463-1.187) 0.89 (0.470-1.680)
Relatives 239 (78.9%) 64 (21.1%)  0.596 0.64 (0.437-0.938) 0.27 (0.597-1.670)
Informed about Yes 534 (86.7%) 82 (13.3%)  0.046 2.33 (1.646, 3.299)* 1.81 (1.011-3.229)*
menstrual hygiene No 218 (73.6%) 78 (26.4%) 1 1
before menarche
Informed on menstrual Yes 584 (85.1%) 102 (14.9%) 0.875 1.91 (1.372,2.848) 1.05 (0.549-2.024)
hygiene after menarche No 168 (74.3%) 58 (25.7%) 1 1
Knowledge of High 715 (83.9%) 137 (16.1%) 0.120 3.244 (1.869,5.632)  2.09 (0.826-5.261)
menstruation and Low 37 (61.7%) 23 (38.3%) 1 1
hygiene
Water services Basic 477 (95.6% 22 (4.4%)  0.000 10.88 (6.774-17.474)  4.72 (2.315-9.618)*
Limited 275 (66.6) 138 (33.4%) 1 1
Sanitation services Basic 368 (97.4) 10 (2.6%) 0.000 37.69 (17.605-80.721) 6.32 (4.643-33.670)*
Limited 343 (76%) 108 (24%)  0.000 3.25 (2.001-5.266) 1.56 (1.768-6.636)*
No services 41 (49.4%) 42 (50.6%) 1 1
School Absenteeism Not Absent 515 (96.3%) 20 (3.7%)  0.000 15 (9.289-24.907)* 14.82 (8.652-25.391)*
Absent 237 (62.9%) 140 (37.1%) 1 1

*p-Value < 0.05.

the opportunities including gender equality, economic, reproductive health choices of girls in the future. This finding also
supported by other studies (Sumpter & Torondel 2013; Tegegne & Sisay 2014; World Bank 2018a; Ahmed Shallo et al.
2020; Janoowalla et al. 2020; Sharma ef al. 2020; Baird et al. 2022; Demsash ef al. 2023).

Schoolgirls who had access to basic water services exhibited 4.72 times higher odds of reporting better academic perform-
ance compared to those with limited water services. This might be due to the additional water needs for MHM. This finding is
also supported by other studies conducted in Africa, Asia and Ethiopia (Sommer ef al. 2015; Ahmed Shallo ef al. 2020; Cronk
et al.2021; Doral Health & Wellness 2024). Schoolgirls who had access to basic sanitation services showed 6.32 times higher
odds of reporting better academic performance, while those with limited sanitation services had 1.56 times higher odds com-
pared to girls with no sanitation services. This finding also compliments other studies (Hennegan ef al. 2016; Hennegan &
Montgomery 2016; Alexander et al. 2018; Korir et al. 2018; Belay et al. 2020; Habtegiorgis et al. 2021; Hasan et al. 2021,
Sharma & Adhikari 2022; UNICEF 2022). This indicates that inadequate water and sanitation facilities disproportionately
affect girls because of their additional hygiene needs during menstruation. During menstruation, girls often resort to waiting
until all students leave class for fear of teasing. In addition, limited access to water often deters girls from routine hygiene
practices, resulting in unhygienic conditions, which causes them to face criticism and mistreatment about bad odours by
their peers and boys in schools. This finding also concurs with other similar studies (Mason ef al. 2013; Sommer & Sahin
2013; Sommer et al. 2015; Belay ef al. 2020; Schmitt ef al. 2021). As a cultural norm, a significant number of girls believed
that menses should be a secret, and this limited open discussions on menstrual hygiene. As the findings show, some teachers
did not understand girls’ conditions during menstruation time and there is very limited evidence of open discussion with girls.
This finding is also in agreement with other similar studies (Sommer et al. 2016; Phillips-Howard ef al. 2016b; Pan ef al. 2018;
Aidara & Gassama Mbaye 2020; Rossouw & Ross 2021).
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Schoolgirls who were informed about menstrual hygiene before menarche had 1.81 times higher odds of reporting better
academic performance compared to those who were not informed. This finding is also supported by other studies (Tegegne &
Sisay 2014; Kuhlmann ef al. 2017; Nalugya et al. 2020; Ahmed ef al. 2021; Shah et al. 2022), and indicated pre-menarche
education can help girls manage their menstruation more effectively and with greater confidence (Wall et al. 2016; World
Bank 2018b; Sharma ef al. 2020; Sharma & Adhikari 2022; Doral Health & Wellness 2024). This might be because being
informed about menstrual hygiene before the onset of menarche is crucial for adolescent girls. Girls who receive adequate
information and education about menstruation before they experience it are better prepared to manage it, which reduces
absenteeism and helps maintain their academic performance.

The educational level of mothers plays a significant role in influencing their daughters’ academic performances. Educated
mothers are more likely to impart knowledge and practices that can positively influence their daughters’ ability to manage
menstruation without it affecting their school attendance and performance. Schoolgirls whose mothers were educated
were 1.88 times more likely to demonstrate better academic performance compared to their counterparts. This finding is sup-
ported by other studies (Tegegne & Sisay 2014; Aidara & Gassama Mbaye 2020; Ahmed ef al. 2021; UNICEF 2022; Demsash
et al. 2023), which showed that maternal education positively influences children’s health behaviours and academic out-
comes. A possible reason might be that educated mothers are more aware of health and hygiene practices, including
MHM. They can educate their daughters on proper hygiene, reduce menstruation stigma, and provide effective management
strategies. They are also more comfortable discussing menstruation, providing accurate information, and empowering their
daughters. Furthermore, educated mothers are more likely to challenge traditional taboos, creating a supportive environment
for their daughters to discuss menstrual needs. This study supported by studies conducted in Ethiopia (two-thirds of women
and girls in Tigray region stated that there are various social, religious and practical expectations and restrictions girls have to
observe when menstruating, with 22% of women and 11% of men believing that girls should not attend school when men-
struating) and other African countries (Sumpter & Torondel 2013; Beksinska et al. 2015; Phillips-Howard et al. 2016a;
Pan et al. 2018; Baird et al. 2022; Asumah et al. 2023).

4.1. Study limitations

Not included in this study were private-owned schools, where the WASH facilities might differ from those owned by the gov-
ernment. School dropout and absenteeism due to financial problems and family-related reasons (parents’ instability or
divorce, early marriage) and inaccessibility of schools were not included in the study.

5. CONCLUSIONS

A significant proportion of schoolgirls achieved good academic performance during the calendar year. But this academic per-
formance of girls was significantly influenced by school absenteeism, mothers’ education, water service, sanitation service,
and pre-menarche education. School absenteeism was higher in schools with poor WASH and MHM services. The response
for MHM is weak including limited space for changing pads, unimproved toilets and a lack of water, and discrimination/teas-
ing. Also, sanitary pads are not easily available for the local market due to their high cost. Addressing these factors through
targeted interventions can help improve schoolgirls” educational outcomes. Also, improving menstrual health literacy for girls
and boys in LMICs through life-skills programming is invaluable. It is recommended to improve the awareness and the
capacity of the young girls about menstrual hygiene and aligned with menstrual health within the school community,
especially teachers and boys to reduce cultural and, social barriers and taboos. Schoolgirls’ empowerment in arranging
special tutor classes for the classes lost during menstruation is very helpful and will encourage them to continue their
school and improve academic performance. It is important to work closely with local authorities and governments to increase
the WASH infrastructure or commit more resources for school WASH and MHM services. Further rigorous research is rec-
ommended by including private schools and other determinants of school dropouts.

6. POLICY IMPLICATIONS

Findings reported in this study provide vital evidence to inform policy and decision makers to respond to WASH and MHM
in alignment with the SDGs by 2030. Community-based advocacy campaigns play a great role and can help catalyse shifts in
power so that girls have open discussions and can take a step higher onto the participation of schooling. Thus, a legal frame-
work to accommodate education and provision of WASH and MHM services for girls should be supported by strategies.
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