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ABSTRACT ARTICLE HISTORY

Poor menstruation hygiene management (MHM) is an outcome for a Received 31 August 2024
majority of adolescent girls in low- and middle-income countries while in Revised 28 March 2025
school due to limited knowledge; water, sanitation, and hygiene facilities; ~ Accepted 4 April 2025

and social support. This study aimed to assess practices and factors asso- KEYWORDS
ciated with poor MHM among schoolgirls in the rural district of Kilindi in Menstrual hygiene;
northeastern Tanzania. A cross-sectional survey was conducted in a sam- knowledge; attitudes;

ple of 490 adolescent schoolgirls gathered through a two-step stratified practice; adolescent
random sampling approach. A structured questionnaire was administered schoolgirls; Tanzania
to collect MHM data. Descriptive and inferential analysis was conducted

using SPSS version 26. The mean age of participants was 13.7 (SD=0.8).

Overall, 445% had good menstruation knowledge. Factors associated

with good knowledge of MHM include being 12years old (adjusted odds

ratio [AOR]=0.1, 95% confidence interval [Cl]: 0.1-0.2); having a grand-

mother as a source of menstrual information (AOR = 0.5, 95% Cl: 0.2-0.9);

ever having missed school due to menses (AOR = 0.5, 95% Cl: 0.2-0.9);

and coming from households with more than seven family members

(AOR = 64, 95% Cl: 40-10.2). Poor MHM practices were reported by

62.7% of schoolgirls. A factor associated with poor MHM practices was

using media as the source of information (AOR = 0.5, 95% Cl: 0.2-0.9).

Findings shows that there were low rates of knowledge of MHM and a

high prevalence of poor MHM practices among rural schoolgirls in Kilindi

district, suggesting the importance of designing and implementing inter-

ventions to ensure access to adequate MHM facilities, education, and

social support in schools to facilitate MHM among schoolgirls.

Introduction

Despite menstruation being a natural, healthy process among girls and women, in
many low- and middle-income countries (LMIC) individuals face challenges in
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menstrual hygiene management (MHM) due to the influence of culture, religion,
education, economic status, knowledge, and the availability of water, sanitation, and
hygiene (WASH) facilities (Holmes et al., 2021; Kaur et al., 2018). A growing body of
evidence from LMICs indicates that many schoolgirls reach menarche having received
little or no guidance about menstruation and effective methods to hygienically manage
menses (Asumah et al., 2022; Chandra-Mouli & Patel, 2020; Plesons et al., 2021; Shumie
& Mengie, 2022; Ssemata et al., 2023). Thus, in managing menstrual blood properly,
hygienically, and with dignity, women and schoolgirls in these contexts need MHM
information and knowledge, access to menstrual materials and appropriate means of
disposal, menstrual hygiene rooms with access to water, and social and environmental
support (Asumah et al., 2022; Delanerolle et al., 2023; Hennegan et al., 2021; Holmes
et al., 2021; Kumbeni et al., 2020).

In addition, the overwhelming majority of schools in LMICs, particularly in rural
areas, do not have WASH facilities that address the unique needs of adolescent school-
girls and hence expose them to the use of unhygienic materials to manage menstrual
blood (Asumah et al., 2022; Nabwera et al., 2021; Shah et al., 2022; UNICEF&WHO,
2020). Furthermore, studies have shown that a limited number of schools provide
menstrual education programs as part of either their regular or extra curriculum
(Ademas et al., 2020; Mahfuz et al., 2021). Most MHM education or training in a
school is provided by nongovernmental organizations working in the school catchment
areas (Shah et al., 2019; Yadav et al., 2018).

Despite that awareness of the term menstruation is almost universal among school-
girls in LMICs, comprehensive knowledge of menstruation remains limited (Michael
et al, 2020; Putriyanti & Ratnawati, 2019). Evidence from the literature shows that
between 28% and 54% of schoolgirls have poor knowledge of menstruation (Bulto,
2021; Mohammed & Larsen-Reindorf, 2020; Shumie & Mengie, 2022). Studies in
Ethiopia, Nigeria, and Ghana reported that mothers were the most common informa-
tion sources, followed by grandmothers, aunts, older sisters, friends, the media, and
female teachers (Mohammed & Larsen-Reindorf, 2020; Nnennaya et al.,, 2021; Shumie
& Mengie, 2022). A qualitative study from northern Ethiopia highlighted Unplanned
sources of information, including mothers, teachers, and friends (Betsu et al., 2023).

The result of this is poor MHM among schoolgirls due to limited knowledge and facilities
at school (Ahmed Shallo, Wakeshe, et al., 2020; Hussein et al., 2022). Studies conducted in
LMICs reveal poor MHM in up to 60% of schoolgirls while in school (Ahmed Shallo,
Wakeshe, et al., 2020; Daniel et al., 2023; Sychareun et al., 2020; Worku et al., 2024). Poor
MHM in schools is increasingly described as affecting girls’ school attendance, reproductive
or urinary tract infections (RTIs), and psychological well-being, thus limiting their learning
and participation at school (Benshaul-Tolonen et al., 2020; Nabwera et al., 2021).

In many areas of the world, including in Tanzania, menstruation remains a taboo
subject and is thus rarely discussed in the community. As a result, girls remain unin-
formed about the biological impact of menstruation and proper hygienic practices
(Ganguly et al., 2021). This is further exacerbated by the practical challenges of MHM,
which contribute to gender inequity and exclusion in the education system in primary
schools as well as later in secondary education (Sommer et al., 2021). Previous studies
conducted in Tanzania aiming to understand the knowledge, attitudes, and practices
around MHM were focused on urban areas and centered on secondary schools (Msovela
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et al., 2025; Njee et al., 2024). However, the current study aimed to assess the knowl-
edge, attitudes, and practices of MHM and associated factors among adolescent school-
girls in rural primary schools in Tanzania. The results of this study are intended to
contribute to a body of knowledge to support the development of responsive inter-
ventions and policies to improve the situation of MHM facilities and behaviors in
rural areas and thus schoolgirls’ overall health and education attainment.

Methods
Study Design, Setting, Site Selection, and Population

We conducted a school-based cross-sectional study in Kilindi district of the Tanga
region in northeastern Tanzania. This study was conducted in 10 schools in 8 admin-
istrative wards: Kwediboma, Mabalanga, Naigero, Kilindi, Kimbe, Msanja, Kwekivu,
and Jaila (Figure 1). The area was chosen because Amref Health Africa had imple-
mented an intervention project known as Integrated Alternatives Rites of Passage
(ARP); Water, Sanitation, and Hygiene (WASH); and Sexual and Reproductive Health
and Rights (SRHR). This was a five-year (2015-2020) project with an overall aim of
improving SRHR services and education among the area’s youth and women of repro-
ductive age. The project focused on increasing access to WASH facilities and eradicating
harmful cultural practices. The latter included the replacement of Female Genital
Mutilation or Cutting (FGM/C) among the district's Maasai communities by an ARP,
an initiation ritual with omission of genital cutting.

The study targeted all adolescent schoolgirls from 10 public primary schools in Kilindi
district aged between 12 and 15years in grades 5 through 7. Most of the girls in this
age group have reached menarche; thus, understanding their knowledge and early stages
of practicing MHM is important (Marques et al., 2022). Girls were randomly sampled
from each school within these grades for participation in a cross-sectional survey. Eligibility

Figure 1. Map of Tanzania depicting the study area.
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criteria included being a schoolgirl aged between 12 and 15years, having obtained paren-
tal/caregiver/legal guardian consent and providing her own assent to be interviewed, being
able to complete a questionnaire, and having already started menstruating.

Sample Size

The sample size was estimated at 50% of adolescent schoolgirls who reported practicing
poor MHM. We used a target population of 7,082 girls, comprising the total number
of girls in three grades (5, 6, and 7) in Kilindi district’s eight wards. A 95% confidence
interval (CI) with a 5% acceptable margin of error in estimating the percentage of
poor MHM practices and 90% response rate were used to calculate the required sample
for the three grades. Thus, thus a total of 490 schoolgirls participated in this study.

Sampling and Approach

Representative samples through a two-step stratified random sampling approach were
used to select primary schools for the survey. First, all 55 primary schools in Kilindi
district were stratified on the basis of their catchment population and ward. In total,
10 schools were randomly selected from 8 Amref Health Africa project implementation
wards. School registers were used to randomly select 49 adolescent schoolgirls from
each school, stratified by grade, with minimum of 10 girls per grade; however, if the
number was not met then additional girls were randomly selected using the lottery
method from the grade with more eligible girls until the school quota of 49 partici-
pants was met. All the selected schoolgirls who were present in the class on the day
of the survey were invited to participate (Figure 2).

Data Collection

The data collection team comprised the principal investigator (DPN), co-investigator,
and six female research assistants. All the research assistants were from Kilindi dis-
trict. Prior to data collection, research assistants were trained on the study protocol,

Figure 2. Flow diagram of the sampling process.
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research ethics, and study tools. The finalized data collection structured questionnaire
was translated into Swahili and pretested among the target population of whom were
not included in the sample prior to data collection process. DPN conducted regular
visits to all data collection teams and made sure that the process and overall methods
of data collection were correct according to the protocol and research ethics.

The data were collected using structured questionnaires with multiple-choice with
skip patterns for questions, where appropriate. The structured questionnaire covered
girls' sociodemographic information, MHM knowledge, attitudes, and practices in
school. Participants were also asked about the WASH situation at school. Structured
questionnaires were uploaded onto Samsung Galaxy Tab A 8.0 tablets using Open
Data Kit (ODK) software and self-administered by the schoolgirls (Dy et al.,, 2012).
This approach was selected for its accuracy, speed, and cost-effectiveness in collecting
data as compared to paper-based processes (Bowling, 2005a, 2005b; Dillon et al., 2014;
King et al., 2014; Tomlinson et al., 2009). A research assistant was close by to provide
any kind of assistance needed during the data collection.

Trained research assistants were responsible for obtaining informed consent and
assent from the guardians of participating girls and the schoolgirls themselves, respec-
tively. Participants reported to have any health or psychological problems were referred
to nearby health facilities for further investigation and treatment. Interviews were
conducted in a private space in a prearranged room where teachers and other students
could not interfere. The data were collected offline and subsequently uploaded to an
online database once a connection was available. Data collection was conducted between
July and September 2018.

In addition, a structured observation checklist was designed and used by researchers
to conduct physical observation of MHM facilities in school, assessing availability of toilets,
separate toilets for boys and girls, emergency menstrual pads at school, and so on. This
was done to triangulate the answers given by the schoolgirls. This tool was completed in
all 10 schools that participated in the study, and the principal investigator (DPN) accom-
panied by a teacher from each respective school completed the observation checklist.

Data Analysis

Prior to analysis, data were cleaned to identify any discrepancies and missing data.
Data were analyzed using the Statistical Package SPSS version 26. During analysis,
Cronbach’s coefficient alpha was used to measure internal consistency: the reliability
of the questionnaire was found to be r=0.89. A descriptive analysis was performed
and presented in the form of means, standard deviations, and proportions. Frequency
distribution tables of sociodemographic variables, knowledge of MHM, attitudes, and
practices of MHM were produced.

In measuring knowledge related to menstruation, participants were asked a total of
seven questions (Table 3). For each question answered correctly, one point was given.
Thereafter, correct answers were summed up and scores were allocated between 0 and 7.
Thus, a participant who had a score of between 4 and 7 was considered to have good
knowledge, while one who scored between 0 and 3 was considered to have poor knowledge.

In addition, good MHM practices were assessed based on the combination of the
following criteria: (1) usage of clean absorbents to collect blood during menstruation
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that could be changed in privacy; (2) change of the absorbents three times or more
within 24 hours; (3) washing of genitalia with soap and water or with water only twice
or more within 24hours; and (4) adequate and proper disposal of used absorbent
material, for example, disposal in a pit latrine or burning. Each of the four criteria
was given one point, and a participant who scored 4 out of 4 points was considered
to have adequate or good practices. One who scored 3 or fewer points was regarded
to have inadequate or poor MHM practices (Davis et al., 2018).

Similarly, the adequacy of school MHM facilities was assessed based on the avail-
ability of the following: (1) separate toilets for boys and girls; (2) privacy to change
absorbent materials during menstruation (a toilet with locked doors); (3) water and
soap; (4) a facility for safe disposal of used menstrual waste; and (5) emergency
absorbent materials. A school with scores ranging between 3 and 5 was considered to
have adequate MHM facilities, and those scoring between 0 and 2 were considered to
have inadequate facilities (Davis et al., 2018).

In addition, logistic regression was used to determine the risk factors for the study
outcomes, that is, the selected sociodemographic and behavioral parameters. Multivariable
regression analyses of bivariate associations with p value <.05 were included and
regarded as statistically significant, while crude odds ratios (ORs) and adjusted odds
ratios (AORs) with 95% Cls were calculated to determine an association between poor
MHM and other variables. For example, a multivariable logistic regression analysis
was conducted to estimate the association between poor MHM practices and knowl-
edge, practices, and experience of embarrassment and teasing about menstruation or
the presence of RTIs among participants.

Ethical Considerations

Research ethical clearance for this study was obtained from the National Health Ethics
Review Committee (NatHREC) in Tanzania, registration number NIMR/HQ/R.8a/Vol
IX/2829, and University of the Western Cape (UWC) Humanities and Social Sciences
Research Ethics Committee, (HSSREC) number HS21/10/5. Permission to conduct the
study was sought from the local government authorities in Kilindi district, Tanzania.
Written informed consent and assent for study participation (as the majority of participants
who were younger than 18years) were obtained from schoolgirls’ caregivers. Information
sheets and consent forms were standardized to meet the requirements of the study and
local ethical requirements. Participants were assured that even though caregivers’ consent
was necessary for their participation in the study, if they agreed to participate, their indi-
vidual answers to questions would not be shared with their caregivers or anyone else.

Results
Sociodemographic Characteristics of Schoolgirls

Four hundred ninety adolescent schoolgirls participated in this study, with a mean
age of 13.7 (SD=0.8) years. Almost half (48.2%) of the study participants were 13 years
old. Three hundred eighty-two (78%) of the schoolgirls were Muslim, while the Nguu
was the predominant ethnic group among participants. Most girls’ age of menarche
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was reported to be between 12 and 13years (n=351; 71.6%). The mean age at men-
arche was reported to be 13.98 (SD=1.17) years. Detailed sociodemographic charac-
teristics of study participants are shown in Table 1.

School MHM-Related Facilities and Support

Overall, 470 (95.9%) of the girls reported that their school had toilets, while 434
(88.6%) reported that there were separate toilets for girls and boys. Only 13.5% of
girls said that their schools had separate rooms for those menstruating to change their
sanitary materials. In addition, more than half of the schools were reported as not
providing clean water and soap to wash during menses, as shown in Table 2.

Table 1. Sociodemographic characteristics of adolescent schoolgirls in Kilindi district.

Characteristics No. Percentage
(N=490) (%)

Age (years)

13 236 48.2

14 130 26.5

15 124 253
Current grade of study

5 20 4.1

6 236 48.2

7 234 47.8
Religion

Muslim 382 78.0

Christian 108 22.0
Ethnic group

Zigua 164 335

Nguu 178 36.3

Others 148 30.2
Living with

Both parents 376 76.7

Single parent 68 13.9

Other relatives 46 9.4
Household size (No. of members)

<3 116 23.7

4-6 204 41.6

>7 170 34.7
Ever heard about menstruation

Yes 490 100.0

No 0 0.0
Age when heard about menstruation

1 257 528

12 233 47.6
Age at menarche

10 32 6.5

1 64 13.1

12 123 25.1

13 228 46.5
| don't remember 43 8.8
Availability of aborbents in local area

Yes 152 31.0

No 338 69.0
Receive money/absorbent materials

Yes 490 100.0

No 0 0.0
Provider of absorbent materials

Parents 296 60.4

Other relatives 194 39.6
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Table 2. School WASH facilities and support of adolescent schoolgirls in Kilindi district.

Variable No. Percentage
(N=490) (%)
School has toilets
Yes 470 95.9
No 20 4.1

Privacy in school is maintained during
menstruation

Yes 66 135

No 424 86.5
Separate toilets for girls and boys at

school

Yes 434 88.6

No 56 1.4

Separate room for girls to change their
sanitary materials
Yes 66 135
No 424 86.5
Does the toilet ensure privacy of girls to
change their menstrual protection

materials?
Yes 206 42.0
No 284 58.0

Does the school provide proper waste
disposal facilities as required?

Yes 150 30.6

No 340 69.4
Does school provide menstrual protecting

materials?

Yes 38 7.8

No 452 922

Menstrual protection materials provided
at your school?

Emergency menstrual pad 38 100

Emergency piece of cloth 0 0.0

Pain relief pills 0 0.0

Others 0 0.0
Does the school provide clean water and

soap to wash as required?

Yes 220 449

No 270 53.1
Does the school provide proper waste

disposal facilities as required?

Yes 150 30.6

No 340 69.4

However, direct observations and spot checks found that all the schools had toilets,
while 9 out of 10 schools had separate toilets for boys and girls. None of the schools
had separate changing rooms or emergency sanitary pads for girls if they needed them
while menstruating. On the other hand, the majority of the schools (8/10) had hand-
washing facilities available within the school compound, while only 2 out of 10 had
water and soap available in the washrooms.

Knowledge Related to Menstruation

All the participants had heard about menstruation; however, as shown in Table 3, only
114 (29.4%) of the girls were aware of menstruation before reaching menarche. The
most commonly reported source of information on menstruation was teachers 170
(34.7%), followed by the media and grandmothers. Overall, fewer than a half of the
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Table 3. Knowledge relating to menstruation among adolescent schoolgirls in Kilindi district.

Knowledge of menstruation No. Percentage
(N=490) (%)

Ever heard about menstruation

Yes 490 100.0

No 0 0.0
Know the local name of menses

Yes 244 49.8

No 246 50.2
Causes of menstruation

A sin 2 0.4

Curse of God 4 0.8

Disease 16 33

Physiological process 80 16.3

| don't know 388 79.2
Menstrual blood comes from

Abdomen 2 0.4

Vagina 70 143

Uterus 122 24.9

| don't know 296 60.4
Know any menstrual materials

Yes 146 29.8

No 344 70.2
Absorbents materials known

Reusable and washable pads 92 81.2

Disposable sanitary pads 398 18.8
Absorbent materials are used to

Relieve pain 43 8.8

Instead of shower 61 12.4

Manage blood flow 386 78.8
Knowledge score

Poor (0-3) 272 55.5

Good (4-7) 218 445

schoolgirls (218, 44.5%) in this study were considered as having good knowledge
regarding menstruation and its management. Only 80 (16.3%) reported it to be a
physiological process in a woman’s body. The majority of respondents (386, 78.8%)
knew that absorbent materials are used to manage blood flow.

Factors Associated With the Respondents’ Knowledge of MHM

Schoolgirls who reported to be living with both parents were less likely to have good
knowledge of MHM (AOR = 0.3, 95% CI: 0.1-0.7) than their counterparts who lived
with single parents. In addition, girls who had heard about menstruation when they
were 12years old were less likely to have good knowledge of MHM (AOR = 0.1, 95%
CIL: 0.1-0.2) than their counterparts who heard about it when they were older. Those
whose source of information about menstruation was their grandmothers were less
likely to have good knowledge (AOR = 0.5, 95% CI: 0.2-0.9) compared to their coun-
terparts who received their information from other sources. Similarly, girls who ever
missed school due to menses were less likely to have good knowledge (AOR = 0.5,
95% CI: 0.2-0.9) compared to those who had never missed school due to menses. On
the other hand, girls from families with households with more than seven members
were six times more likely to have good knowledge about menstruation and MHM
(AOR = 6.4, 95% CI: 4.0-10.2) as compared to those with three family members, as
shown in Table 4.
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Table 4. Factors associated with knowledge of MHM among adolescent schoolgirls in Kilindi

district.
MHM knowledge
(N=490) Crude odds Adjusted odds

Variable Good Poor ratio (95% Cl) p value ratio (95% Cl) p value
Age (years)

13 103 133 1 1

14 52 78 0.8 (0.5-1.3) 0.500 1.3 (0.8-2.2) 0.222

15 63 61 1.3 (0.8-2.0) 0.196 1.5 (0.9-2.5) 0.087
Current grade of study

5 10 10 1 1

6 104 132 0.7 (0.3-1.9) 0.609 0.7 (0.2-1.9) 0.553

7 104 130 0.8 (0.3-1.9) 0.632 0.9 (0.6-1.5) 0.936
Religion

Muslim 53 55 1 1

Christian 165 217 0.7 (0.5-1.2) 0.278 0.8 (0.6-1.2) 0.456
Ethnic group

Zigua 65 99 1 1

Nguu 85 93 0.9-2.1) 0.131 1.2 (0.8-2.0) 0.294

Others 68 80 0.8-2.0) 0.261 0.9 (0.5-1.4) 0.707
Living with

Single parent 24 44 1 1

Both parents 182 194 0.5 (0.3-0.9) 0.048 0.3 (0.1-0.7) 0.007

Other relatives 12 34 0.3 (0.1-0.7) 0.005 0.6 (0.2-1.4) 0.282
Household size

<3 67 49 1 1

4-6 44 160 0.2 (0.1-0.3) 0.000 1.3 (0.8-2.2) 0.231

>7 107 63 1.2 (0.7-2.0) 0.378 6.4 (4.0-10.2) 0.000
Age when heard about

menstruation

1 164 94 1 1

12 54 173 1.1 (0.7-1.5) 0.533 0.1 (0.1-0.2) 0.000
Source of information

about menstruation

Teachers 72 98 1 1

Media 76 39 2.6 (1.6-4.3) 0.000 0.8 (0.4-1.3) 0.449

Grandmothers 30 73 0.5 (0.3-0.9) 0.029 0.5 (0.2-0.9) 0.034

Others 40 62 0.8 (0.3-1.4) 0.6110 1.4 (0.7-2.7) 0.236
MHM education in your

school

Yes 115 141 1 1

No 103 131 1.0 (0.7-1.4) 0.840 0.7 (0.4-1.3) 0.377
Age at menarche

10-11 41 55 1 1

12-13 156 195 0.7 (0.3-1.6) 0.502 1.2 (0.6-2.6) 0.496

| don't remember 21 22 0.8 (0.3-1.5) 0.585 1.1 (0.6-2.1) 0.650
Awareness of

menstruation before

menarche

Yes 72 72 1.3 (0.9-2.0) 0.114 1.4 (0.9-2.0) 0.090

No 146 200 1 1
Embarrassment

Yes 57 58 1.3 (0.8-1.9) 0.211 1.3 (0.8-1.9) 0.208

No 251 214 1 1
Poor MHM practices

Yes 185 263 1.1 (0.8-1.6) 0.389 1.1 (0.8-1.7) 0.376

No 33 9 1 1
School absenteeism

Yes 15 22 0.5 (0.2-0.9) 0.021 0.5 (0.2-0.9) 0.025

No 202 250 1
Has had reproductive

tract infections

Yes 15 16 1.1 (0.5-2.4) 0.562 1.2 (0.5-2.4) 0.622

No 203 256 1 1

(Continued)



WOMEN'S REPRODUCTIVE HEALTH 11

Table 4. Continued.

MHM knowledge

(N=490) Crude odds Adjusted odds
Variable Good Poor ratio (95% Cl) p value ratio (95% Cl) p value
School has adequate
MHM facilities
Yes 68 140 1.1 (0.8-1.6) 0.415 1.1 (0.7-1.6) 0.596
No 117 167 1 1

Cl=confidence interval; MHM =menstrual hygiene management.

Table 5. Attitudes of adolescent schoolgirls toward menstruation in Kilindi district.

Attitudes toward menstruation No. Percentage
(N=490) (%)

Menstruation is a secret

Yes 114 23.3

No 376 76.7
Awareness of menstruation before

menarche

Yes 144 29.4

No 346 70.6
Reasons for being a secret (n=114)

Culture and belief 22 19.2

Religion 24 21.1

Taboos 40 35.1

Others 28 24.6
Freely discuss menstruation

Yes 154 314

No 336 68.6
Reasons for not discussing (n=336)

Shame 72 21.4

Fear 77 229

Taboos 119 355

Not habitual 68 20.2
Menstruation issues are discussed

(n=154)

About MHM 125 81.2

Absorbent materials 22 143

Others 7 4.5
Good MHM will increase academic

performance

Yes 376 76.7

No 114 233
Good MHM will

Decrease school absenteeism 122 249

Reduce fear and shame 136 27.8

Academic performance will increase 232 473
Ever bought absorbents in local shop

Yes 78 15.9

No 412 84.1
Reasons for not buying absorbents

Not long-lasting 273 55.7

Expensive 207 42.2

Both above 10 2.0

MHM =menstrual hygiene management.

Attitudes Related to Menstruation

As shown in Table 5, 144 schoolgirls (23.3%) considered menstruation to be a secret.
Cultural beliefs, religion, and taboos are the main reasons for participants believing
that menstruation should be kept secret. The majority (336, 68.6%) reported not
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discussing menstruation issues. In addition, 376 (76.7%) believed that good MHM in
school will improve girls’ education.

Prevalence of MHM Practices

Overall, only 183 (37.3%) of the schoolgirls reported practicing good MHM. All 490
participants in this study reported using some kind of material to manage menstrua-
tion. The majority of the respondents reported using commercially disposable sanitary
pads (291, 59.1%), followed by disposable pieces of clothes or rags (108, 22.0%). In
terms of changing pads, almost three-quarters (362, 73.9%) of girls reported changing
their pads or clothes daily. One hundred fifty-nine (39.7%) of schoolgirls reported
disposing of their used sanitary pads by burning them, while slightly more than a
quarter (104, 26.0%) of girls threw them in the latrine pit. The majority of those who
were using reusable sanitary pads/underwear reported drying them in hidden places
(49, 59.6%), where they would not be seen. About three-quarters 356 (72.7%) of the
schoolgirls reported taking a bath daily with soap during menstruation. Nearly
two-thirds 322 (65.7%) of the schoolgirls reported cleaning their external genitalia
during menstruation more than three times (Table 6).

Factors Associated With the Good MHM Practices

Schoolgirls from families with households with more than seven members were less
likely to have practiced good MHM (AOR = 0.6, 95% CI: 0.4.0-0.9) as compared to
those with three family members. Those whose source of information about menstru-
ation was the media were less likely to practice good MHM (AOR = 0.5, 95% CI:
0.2-0.9) as compared to their counterparts whose main source was other than the
media. In addition, girls who had heard about menstruation when they were 12 years
old were 1.6 times more likely to practice good MHM (AOR = 0.1, 95% CI: 0.1-0.2)
than their counterparts who heard about it when older. Girls who had ever experienced
embarrassment related to menstruation were 1.5 times more likely to have good prac-
tices on menstrual hygiene (AOR = 1.5, 95% CI: 1.0-2.3) compared to those who had
never experienced embarrassment (Table 7).

Discussion
Prevalence and Factors Associated With Poor Knowledge of MHM

In this study, we found that despite the majority of schoolgirls having heard the term
menstruation, more than half of them had inadequate comprehensive knowledge regard-
ing MHM. For example, 55.5% of the schoolgirls had poor knowledge regarding MHM.
This finding is slightly higher than the most recent Tanzania national estimate of
52.9% (Njee et al.,, 2024). In addition, the other studies conducted in Nepal and
Ethiopia showed that rates of good knowledge of MHM in those countries were
between 57.7% and 72% (Bulto, 2021; Deriba et al,, 2022; Shumie & Mengie, 2022).
Our findings are in agreement with studies conducted in Ghana and Ethiopia
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Table 6. Practices relating to MHM among adolescent schoolgirls in Kilindi district.

Variable No. Percentage
(N=490) (%)

Use of any material to manage

menstruation

Yes 490 100.0

No 0 0.0
Types of materials to manage

menstruation

Disposable sanitary pads 291 59.4

Disposable piece of rags 108 22.0

Reusable cloth 46 9.4

Reusable pads 45 9.2
Keep reusable sanitary materials after

using/washing (n=91)

Hidden place 40 439

Under the mattress of a bed 19 20.8

Inside bag or cabinet 32 35.1
Drying reusable sanitary pads/underwear

Open sunlight 32 35.1

Hidden place 49 53.9

Others 10 11.0
Frequency of changing pads

Every hour 10 2.0

Every 4-6hours 100 20.4

Daily 362 73.9

I don't know 18 3.7
Change underwear during changing pad

Yes 8 1.6

No 482 98.4
Frequency of cleaning external genitals

Twice a day 168 343

>3 times a day 322 65.7
Washing external genitals with

Only Water 351 71.6

Soap and water 139 28.4
Front to back motion to clean of genitalia

Yes 143 29.2

No 347 70.8
Take bath daily during menstruation

Yes 356 72.7

No 134 27.3
Wash hands after changing pad

Yes 482 98.4

No 8 1.6
Use soap and water to wash hands after

pad change

Yes 150 30.6

No 340 69.4
Clean genitalia after every toilet visit

Yes 360 73.5

No 130 26.5
Dispose of used menstrual materials

(n=400)

Throw away 58 14.6

Throw in rubbish pit 79 19.7

Throw in latrine 104 26.0

Burning 159 39.7
Overall menstrual hygiene practices

Poor MHM (0-2) 307 62.7

Good MHM (3-4) 183 373

MHM =menstrual hygiene management.
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Table 7. Factors associated with poor MHM practices among adolescent schoolgirls in Kilindi

district.
MHM practices Crude odds Adjusted odds

Variable Good Poor ratio (95% Cl) p value ratio (95% Cl) p value
Age (years)

13 79 157 1 1

14 52 78 1.1 (0.7-1.7) 0.655 1.1 (0.6-1.8) 0.634

15 52 72 0.9 (0.4-1.5) 0.914 0.8 (0.5-1.4) 0.610
Current grade of study

5 8 12 1 1

6 76 160 1.5 (0.5-4.1) 0.403 1.2 (0.4 0.728

7 99 135 1.2 (0.4-3.4 0.641 0.7 (0.4-1.1 0.187
Religion

Muslim 155 227 1 1

Christian 28 80 0.9 (0.6-1.5) 0.881 0.9 (0.6-1.4) 0.848
Ethnic group

Zigua 72 92 1 1

Nguu 67 m 0.8-2.0) 0.215 0.7 (0.4-1.1) 0.182

Others 44 104 0.8-2.1) 0.203 0.9 (0 0.881
Living with

Single parent 38 30 1 1

Both parents 125 251 0.5 (0.3-0.9) 0.034 1.5 (0.7-2.9) 0.208

Other relatives 20 26 0.6 (0.3-1.2) 0.205 0.8 (0.3-1.8) 0.638
Household size

<3 32 84 1 1

4-6 101 103 0.6 (0.3- 1.0) 0.059 1.0 (0.6-1.6) 0.999

>7 50 120 1.0 (0.6-1.6) 0.870 0.6 (0.4-0.9) 0.028
Age when heard about

menstruation

11 70 188 1 1

12 113 119 0.6 (0.4-0.8) 0.011 1.6 (1.1-2.3) 0.010
Source of information

about menstruation

Teachers 82 88 1 1

Media 34 81 2.4 (1.4-3.9) < 0.001 0.5 (0.3-0.9) 0.042

Grandmothers 34 69 1.4 (0.8-2.5) 0.136 1.3 (0.8-2.4) 0.225

Others 33 69 1.7 (1.0-2.8) 0.043 0.8 (0.4-1.5) 0.610
MHM education in your

school

Yes 79 177 1 1

No 104 130 0.9 (0.6-1.3) 0.626 1.0 (0.6-1.7) 0.951
Age at menarche

10-11 21 75 1 1

12-13 154 197 0. 8 (0.5-1.4) 0.611 1.1 (0.5-2.3) 0.785

| don't remember 8 35 0.9 (0.4-1.8) 0.791 0.9 (0.5-1.8) 0.893
Awareness of

menstruation before

menarche

Yes 54 90 1.0 (0.7-1.5) 0.802 0.9 (0.6-1.4) 0.860

No 129 217 1 1
Poor MHM knowledge

score

Yes 114 158 1.1 (0.8-1.6) 0.389 1.1 (0.8-1.7) 0.376

No 69 149 1 1
School absenteeism

Yes 8 30 1.1 (0.6-1.9) 0.604 1.1 (0.6-1.9) 0.567

No 175 277 1 1
Reproductive and

urinary tract

infections

Yes 22 9 0.9 (0.4-1.9) 0.825 0.9 (0.3-1.9) 0.801

No 161 298 1 1

(Continued)
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Table 7. Continued.

MHM practices Crude odds Adjusted odds
Variable Good Poor ratio (95% Cl) p value ratio (95% Cl) p value
Ever experienced
embarrassment
Yes 33 52 1.5 (1.0-2.3) 0.047 1.5 (1.0-2.3) 0.048
No 150 255 1 1
School has adequate
MHM facilities
Yes 80 126 0.8 (0.6-1.2) 0.537 1.1 (0.7-1.6) 0.530
No 138 146 1 1

MHM =menstrual hygiene management.

(Mohammed & Larsen-Reindorf, 2020; Shumie & Mengie, 2022). Furthermore, another
study from Bhutan among college students on knowledge on MHM revealed rates as
low as 35% (Tshomo et al., 2021). The observed difference between our study and
studies conducted elsewhere might be because of the population, socioeconomic status,
access to MHM education, and settings. The distinguishing observation is that most
of the other studies targeted secondary schoolgirls and urban areas. Our study was
conducted in rural areas, and it is possible that access to information on MHM might
be low as compared to urban areas. Again, secondary schoolgirls might be more
knowledgeable and experienced as compared to the study population considered in
this work (primary school). These findings, therefore, call for more interventions on
MHM knowledge targeting pupils in primary schools in areas like Kilindi district.
Moreover, our study revealed a remarkably low percentage of schoolgirls who freely
discuss menstruation: only about 30%.

Our study found that living with parent(s) was associated with MHM knowledge.
For example, in this study we found that schoolgirls who reported living with both
parents were less likely to have good knowledge about menstruation and MHM as
compared to girls living with single parents. This might mean that schoolgirls living
with both parents are likely to have less information or none at all from both parents.
This implies that every parent might not feel responsible for imparting knowledge on
the subject. As a result, both parents leave this responsibility to grandmothers; thus,
schoolgirls who do not have grandparents lack access to MHM information. However,
this needs to be thoroughly studied to understand the reasons for that. This finding
is contrary to a study conducted in Ghana, which reported that students living with
both parents are more likely to have comprehensive knowledge of MHM compared to
those living with a single parent (Boakye-Yiadom et al., 2018). These differences might
have been caused by study design, population, and settings of the two studies.

In addition, our study found that schoolgirls from households with more than seven
members were more likely to have good knowledge about menstruation and MHM
compared to those with three family members. This result might be attributed by the
access that the girls have to ask any member of the family about MHM. However,
our study did not explore further to find the composition of household members in
terms of age, number of additional female members of the family, level of education,
relationships with schoolgirls, knowledge about MHM, and how frequently they discuss
this with schoolgirls. Therefore, further studies should be conducted in these areas in
regions similar to Kilindi district to determine the households’ influence on schoolgirls’
MHM knowledge.
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Prevalence and Factors Associated With Poor Practice of MHM

Our study found that 63% of the schoolgirls had poor MHM practices. This result is
in agreement with studies conducted in Uganda, Ghana, and Laos PDR (Kumbeni
et al., 2020; Nakaweesi, 2023; Sychareun et al., 2020). However, it is in disagreement
with studies conducted in Ethiopia and Ghana that reported rates of good practice as
higher: between 52% and 85% (Adane et al., 2024; Girma et al., 2024; Mohammed
Gena, 2020; Shibeshi et al., 2021). The observed differences might be due to the study
population involved, as this study targeted primary schoolgirls in rural districts of
Tanzania, contrary to most other studies, which focus on secondary schoolgirls. Primary
schoolgirls lack MHM education and information at school, money to buy sanitary
pads, disposal facilities, and water. Therefore, they are likely to face stigma and hes-
itation from parents and guardians to discuss menstruation and its hygiene. In addition,
in observing the MHM facilities, we found that none of the participating schools had
separate changing rooms or emergency sanitary pads for girls experiencing menses,
which may increase the chances of poor MHM practices in the Kilindi district.

In addition, all the participants in this study reported using any kind of absorbent
materials to manage menstruation. Similar results were observed in studies conducted
in Bangladesh and Ethiopia, which reported the high rate of use of any available
menstrual materials, whereby with the commercial disposable sanitary pads being
predominant and preferred due to availability and accessibility (Ahmed et al., 2021;
Ahmed Shallo, Willi, et al., 2020; Bulto, 2021; Kumbeni et al., 2020; Mohammed Gena,
2020; Sahiledengle et al., 2022). This high rate of use of any kind of menstrual mate-
rials observed in the study area might be a result of various reproductive health
programs; these include health clubs implemented in the study areas by some non-
governmental organizations, including Amref Health Africa, which are involved in
provision of menstrual materials to schoolgirls. Nevertheless, further rigorous evaluation
needs to be conducted to obtain the attribution of the programs.

Furthermore, the most predominant absorbent materials reported to be used by
more than half of the girls were commercial disposable sanitary pads. Similarly, studies
in Bangladesh and Ethiopia confirmed such a preference among the schoolgirls (Ahmed
et al., 2021; Bulto, 2021; Kumbeni et al., 2020; Mohammed Gena, 2020; Sahiledengle
et al., 2022; Shallo et al., 2020). This suggests that despite schoolgirls living in rural
areas, availability, affordability, and promotion of commercial disposable sanitary pads
led to their use. This calls for the intensification of programs to support the girls in
using commercial disposable pads as more hygienic materials.

Moreover, the current study found that about three-quarters of the schoolgirls
reported changing their pads or menstrual clothes daily. This rate is low as compared
to those found in Ghana and Ethiopia, where the majority of the schoolgirls were
changing their sanitary pads one to three times a day (Mohammed Gena, 2020;
Mohammed et al., 2020). Reasons for this difference could be socioeconomic or based
in an awareness of the importance of changing the sanitary pads at least three times
a day. Therefore, more education is needed for girls, parents, and other stakeholders
that promotes the accessibility, affordability, use, and proper disposal of MHM products
and encourages frequent pad changes, which are associated with decreased risk of RTTs
(Ademas et al., 2020; Chakrabarty & Singh, 2023).
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On the other hand, proper disposal of used sanitary materials remains a core com-
ponent of gopod MHM. Thus, any improper discard of such material jeopardizes the
quality of MHM. Lack of proper disposal facilities and cultural practices had influenced
about 40% and 26% of the schoolgirls to dispose of used sanitary pads by burning
them and throwing them in latrine pits, respectively. Similar results were seen in a
national representative study conducted in Tanzania (NIMR&PHL-IdC, 2021). Studies
conducted elsewhere also support our findings by highlighting the preferred disposal
approaches identified in our study (Kattimani et al., 2024; Kumbeni et al., 2020; Nalini
et al, 2022). This finding suggests that interventions related to education, coupled
with the provision of incinerators and proper facilities for the disposal of used men-
strual materials, are critical.

In terms of personal hygiene during menstruation, our study found that about
three-quarters of schoolgirls reported bathing with soap daily during menstruation,
while two-thirds reported cleaning their external genitalia during menstruation with
soap and water. It is assumed that such high rates of cleaning could be due to the
education provided to schoolgirls during menarche and the availability of water in
schools. These are assumed to be attributable to the implementation of the WASH
programs in schools in Kilindi district, but this requires confirmation through further
studies.

Interestingly, our study found inconsistencies between knowledge and practice of
MHM. For example, schoolgirls who had heard about menstruation when they were
12years old were less likely to have good knowledge of MHM and they were two
times more likely to practice good MHM in comparison with those who heard about
menstruation when they were 11years old. However, another finding reveals that
schoolgirls from families with households with more than seven members are less
likely to have good MHM practices compared to those with three family members. A
possible explanation for the inconsistency between knowledge and practice of MHM
could be that older girls tend to not to learn and follow the information better as
compared to those younger ones. However, menarche is when schoolgirls learn how
to properly practice good MHM. Again, sources of information such as female relatives
are probably more likely to give detailed explanations of MHM to younger girls than
the older ones, which would facilitate knowledge acquisition and later the good practice
of MHM for older girls. More research needs to be conducted to understand this
phenomenon.

In addition, schoolgirls from families with households with more than seven mem-
bers were found to be less likely to practice gopod MHM compared to those with three
family members. Explanations for this might have more to do with the high number
of family members producing high competition for necessary resources for MHM like
WASH facilities and sanitary pads. There is a need to further understand, rigorously,
the reasons for such differences.

Regarding embarrassment in relation to MHM practices, we found that schoolgirls
who ever experienced embarrassment related to menstruation are more likely to have
good MHM practices compared to those who had never experienced embarrassment.
This finding is consistent with one study carried out in Kenya (Korir et al., 2018). A
possible explanation for this finding could be that after experiencing embarrassment
due to leaking of menstrual blood, schoolgirls tended to be careful and take all
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necessary precautions during their subsequent menses, which may lead to good MHM
practices.

In addition, our study found that schoolgirls who reported that their source of
information on menstruation was the media were less likely to practice good MHM
as compared to those whose source of information of menstruation was teachers. This
might be due to the fact that media are likely to produce superficial messages that
are difficult to understand. In addition, schoolgirls may feel more comfortable accessing
information from teachers than from media.

Strengths and Limitations

First, the study sample represented the population of the study area and was randomly
selected. Second, our study maintained the quality and control of data collection,
analysis, and presentation. Third, the use of the direct observation tool to verify
availability of WASH facilities in schools helped to triangulate responses from the
students.

In terms of limitations, our study was a cross-sectional study that collected data
at one point in time; therefore, it is not possible to show cause-effect relationships
between poor MHM and other outcomes of interest, such as knowledge, attitude,
and practices. The study made efforts to recruit research assistants to conduct
research who were familiar with the sociocultural settings of participants and had
experience conducting similar research. In addition, despite assurances that the
information collected would be anonymous self-reporting assessing the knowledge,
attitude, and practices, there is a risk of over-reporting or under-reporting of
responses. Finally, our study did not include some sociodemographic information,
such as family education status, which have had an impact on schoolgirls MHM
knowledge and practice.

Conclusions

Findings from this study show that almost all of the targeted schools had basic WASH
facilities. Overall, fewer than half of the schoolgirls reported having good knowledge
of MHM, while a low proportion of schoolgirls reported practicing poor MHM. Among
the factors associated with knowledge about MHM were the schoolgirl’s age, source
of MHM information, school absenteeism due to menses, living arrangements, and
household size. Poor MHM practices were associated with prior exposure to informa-
tion on menstruation, source of MHM information, experience related to embarrass-
ment, and residence of the respondents. This suggests the importance of designing
interventions that will ensure access to adequate MHM education, facilities, and social
support in schools to reduce stigma and retain girls in school.
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