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Abstract

On a daily basis, schoolgirls in low and middle-income countries discover blood on their

clothing for the first time in school environments without toilets, water, or a supportive

teacher, mentor, or role model to help them understand the changes happening in their bod-

ies. This study aimed to examine the menstrual knowledge, sociocultural restrictions, and

barriers to menstrual hygiene management in school environment among adolescent

schoolgirls in a rural community. We collected quantitative data from 250 adolescent school-

girls and qualitative data from thirty schoolboys and five schoolteachers in five Junior High

Schools in the Kumbungu district of northern Ghana. Binary logistic regression models were

fitted to determine the predictors of poor menstrual knowledge. Qualitative data were tran-

scribed verbatim, coded, and organized into themes. Overall, 53.6% of the girls had poor

knowledge about menstruation. Most of the boys had heard about menstruation and had an

idea about what menstruation is with most of them describing it as “the flow of blood through

the vagina of a female.” The boys revealed that terms such as “Vodafone,” “Red card,” and

“Palm oil” are used to describe menstruation in the schools and within the community. After

adjusting for the effect of other sociodemographic factors, we found evidence that girls in

their late adolescents were less likely to have poor menstrual knowledge compared to those

aged 10–14 years (aOR 0.20, 95%CI 0.08–0.48). Maternal education was protective

against poor menstrual knowledge. When compared to adolescents whose mothers were

illiterates, those whose mothers had basic education (aOR 0.62, 95%CI 0.28–1.40) and

those whose mothers had secondary or higher education (AOR 0.22, 95%CI 0.06–0.76)

were less likely to have poor knowledge about menstruation. Adolescents from homes with

no television and radio sets were more likely to have poor menstrual knowledge compared

to those from homes with television and radio sets (aOR 2.42, 95%CI 1.41–4.15). Comfort,

safety, and cost were the major factors that influenced their choice of sanitary products.

Most of the teachers said the schools do not provide students with sanitary products, even
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in emergencies. We found that girls were not to prepare some local dishes (e.g. Wasawasa)

during their periods and are forbidden from participating in religious activities (i.e. read the

Holy Quran or pray in the mosque) during the period of menstruation. Open discussions

about menstruation and its management are not encouraged and girls are considered

unclean and impure during the period of menstruation. None of the schools had a regular

supply of water in WASH facilities, a mirror for girls to check their uniforms for bloodstains or

soap in the toilet facilities for handwashing. Menstrual education through the standard

school curriculum, starting from primary school, could prepare girls for menarche, improve

their knowledge on menstruation, and teach boys how to support girls and women during

the period of menstruation. This could also eliminate the sociocultural misconceptions sur-

rounding menstruation.

Introduction

On a daily basis, schoolgirls in low- and middle-income countries discover blood on their

clothing for the first time in settings without toilets, water, or a supportive teacher, mentor, or

role model to help them understand the changes happening in their bodies [1]. A girl’s first

experience of seeing blood (menarche) from her vagina can be frightening and shocking [2, 3].

Yet, the physiological basis of menstruation, biological changes at puberty, the menstrual

cycle, infection risks posed by poor practices, and the material disposal options available to

girls are hardly ever discussed openly. The silence surrounding it burdens young girls by keep-

ing them ignorant of this natural phenomenon [4–7]. Even when adolescents seek information

about menstruation, adults usually feel shy, uncomfortable, and reluctant to discuss it because

of socio-cultural and religious misconceptions and proscriptions. Due to this, girls are not

properly educated about what is happening to their bodies and how to stay healthy and main-

tain their self-esteem during menstruation [2, 6, 8]. When mothers decide to provide informa-

tion, it is usually on how to practice rituals and restrictions during menstruation [2, 3, 7, 9]. In

most cases, adult women themselves are unaware of the biological facts of menstruation or the

good hygienic practices required, instead, they pass on cultural taboos and restrictions to be

observed [2, 3, 7, 9].

Furthermore, many low- and middle-income countries have very limited education in

schools about menstruation. Classroom teachers may be unwilling to discuss menstrual

hygiene management, particularly male teachers, due to the taboos associated with menstrua-

tion in these settings [10]. In some situations, the teachers themselves are uninformed [10].

Consequentially, adolescent girls have no option than to seek information outside of the for-

mal learning environment [3, 8, 10]. In a study among adolescent girls in Nigeria, it was

reported that only 33.8% of the girls knew that the range of a single menstrual cycle is from

day one of menstruation to the beginning of the next menstruation and only 2.5% of the girls

were aware that a normal menstrual cycle varies between 21 to 35 days [11]. Although 56.5%

of the adolescents in the study knew a woman could become pregnant when she engages in

unprotected sex during a certain phase of her menstrual cycle, none of them knew that phase

of the menstrual cycle [11]. In India, more than 75% of girls surveyed did not know the source

of the menstrual blood [12].

The period of adolescence is of particular concern because, in low- and middle-income set-

tings, myths, taboos, and socio-cultural restrictions create barriers for adolescents to acquire

accurate information about menstruation. This limits their daily and routine activities, and
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have the potential to negatively affect their self-esteem, reproductive health, and schooling [2,

9, 13]. For instances, in some cultures, it is taboo for women and girls to bath during their peri-

ods, touch a cow, or look in a mirror; they are excluded from water sources, food that others

will eat or cooking activities, religious rituals, sanitation amenities and the family home [2, 9,

12, 14–16]. Studies in India found that adolescents are restricted from attending school during

their menstrual period or from wearing new clothes in some communities in Indian [12, 16].

In a comparative study among girls in Ghana, Ethiopia, Cambodia, and Tanzania, it was dis-

covered that girls from Tanzania and Ghana were told improper disposal of used sanitary

materials would lead to infertility, while the majority of the girls from Cambodia were

instructed by mothers to keep their first used menstrual sanitary material, as it was believed to

offer protection from others bad intentions, serve as anti-snake venom for snakebite, and pro-

mote smooth skin [17]. In Ethiopia bathing during menstruation was believed to lead to

heavier menstrual bleeding [17]. Formerly, menstruating women and girls in western Uganda

were prohibited from drinking milk because it was believed to affect milk production from

cows [5]. Similarly, women and girls in eastern Uganda were forbidden from seeding ground-

nuts during their periods because it was thought to affect yield while in central Uganda men-

struation was regarded as a secret only known to oneself [5].

At school, adolescent girls in low-income countries are faced with poor hygiene facilities

such inadequate water for washing, lack of soap, poor privacy, non-functioning or unclean toi-

lets and no disposal facilities to support the hygienic management of menstruation in the

school environment [1, 4, 18]. The poor and inadequate sanitation situation in the schools

may prevent girls from attending school, particularly during their periods [1, 4, 19]. Findings

of a study in Ethiopia revealed that over 80% of students do not change their menstrual absor-

bent materials in school; they prefer to do so at home mainly because of lack of suitable water,

sanitation, and hygiene facilities in the schools [20]. Also, studies have demonstrated a link

between inadequate water, sanitation, hygiene facilities, and school absenteeism among ado-

lescent girls in low-income settings [9, 21]. Furthermore, to stay healthy and avoid physical

discomfort and leakages, adolescent girls need information on the types of menstrual absor-

bent materials and how to use, wash, and dispose of them hygienically [18]. Findings of a

study done among schoolgirls in Ethiopia showed that 35.4% of the students used sanitary

napkins, 55.6% of them used homemade cloth, and 9% used underwear as absorbent materials

for menstrual blood [20].

Men and adolescent boys have an important role to play in supporting girls in their men-

strual hygiene management, as brothers, peers or colleagues [2]. Men and boys can be acti-

vated to break the barriers and taboos around menstruation, spend money on menstrual

products or a toilet to increase the menstrual health of women and girls and provide a good

example to their sons by supporting menstrual health [6]. However, the perspectives and

knowledge of men and boys on menstruation and menstrual hygiene management are inade-

quately research and therefore poorly understood [22], in particular, their perspectives on the

challenges adolescents face in a school environment during their menstrual periods. A review

of 44 studies on menstrual knowledge among adolescents in low- and middle-income coun-

tries found that boys were rarely included in the studies reviewed [22].

The study aimed to assess the barriers to menstrual hygiene management among adolescent

schoolgirls in a rural community in northern Ghana. The specific objectives of the study were

1) to assess the menstrual knowledge of the adolescent schoolgirls 2) to examine adolescents

access to menstrual hygiene management products in a rural community, 3) to explore the

socio-cultural and religious restrictions on adolescents during menstruation, 4) to assess the

availability and suitability of water, sanitation, and hygiene facilities for the management of

menstruation in a school environment, and 5) assess the menstrual knowledge of adolescent
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schoolboys and the perspectives of teachers on menstrual hygiene management in a school

environment. The findings are expected to improve policies, campaigns, and programmes on

menstrual education to include men and boys. Such inclusion will provide boys with a bal-

anced and accurate knowledge base and therefore help towards reducing the social stigma

around menstruation that is often experienced by young girls [23].

Materials and methods

This cross-sectional study was conducted in five Junior High Schools (JHS) in Kumbungu in

the Northern Region of Ghana as part of a larger study to measure menstrual hygiene manage-

ment and its impact on school absenteeism [19]. All the residents in the Kumbungu district

live in rural communities with the population equally distributed between males and females

[24]. Dagombas are the indigenous group of people in Kumbungu and the predominant reli-

gion in the area is Islam. Most households in the district do not have toilets and the most

widely used method of solid waste disposal is by the public dump in the open space [24]. We

collected quantitative data from adolescent schoolgirls aged 10 to 19 years old and qualitative

data from schoolboys and schoolteachers in all the five Junior High Schools in Kumbungu.

Adolescents who had not attained menarche and those outside the five Junior High Schools

were excluded.

Sample size and sampling

A sample size of 250 was estimated using Cochran’s correction formula for finite population

[25] based on 57% prevalence of menstrual knowledge from a previous study in Ghana [26],

95% confidence interval, 5% level of precision, 30% non-response rate, and a population of

387 adolescent school girls in the five Junior High Schools. Upon approval from the District

Education Director and permission from the school heads, the computed sample size of 250

was proportionally allocated to each of the five schools. The proportional allocation was com-

puted using the formula, ni ¼ n Ni
N , where n represents sample size, Ni represents the number

of adolescents in each of the schools and N represents the total number of adolescents in all

the five schools. The proportion to size allocation of the sample size is presented in Fig 1. The

research team then generated a table of random numbers with OpenEpi version 3, which was

compared to a sampling frame to sample participants for the study in each of the five schools

using simple random sampling method. This sampling method gave each adolescent girl

between the ages of 10 to 19 years an equal chance of being selected for the study. For the qual-

itative aspect, purposive and convenient sampling methods were used to select 30 adolescents

from three of the five Junior High schools for focused group discussions (FGDs) and a teacher

from each of the five schools for key informant interviews (KIIs). Three schools were selected

for the FGDs because the students of other schools were engaged in an examination during the

period the FGDs were conducted.

Data collection

A pretested self-administered questionnaire was used to collect quantitative data on adoles-

cents menstrual knowledge, access to menstrual hygiene materials, sociocultural and religious

restrictions on menstruation, and the availability of suitable water, sanitation, and hygiene

facilities in the schools (see S1 Questionnaire). Data on the age of the adolescents, age at men-

arche, religious affiliation, and the educational level of their parents were collected. The data

collection instruments were designed after a thorough review of relevant literature and previ-

ous studies on menstruation and barriers to menstrual hygiene management [4, 12, 20, 27–
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30]. The questionnaire was piloted among 30 adolescents with similar characteristics as the

study population in a similar Ghanaian setting. The purpose of the pre-test was to ascertain

the clarity, sensitivity, and practicability of the questionnaire and to identify ambiguous and

poorly constructed items as well as other problems that may be encountered during data

collection.

We recruited and trained three data collectors to acquaint them with the objective and pur-

pose of the study; how to obtain consent, ensure confidentiality of the information and on the

rights of the participant during the study. Because of the culturally sensitive nature of menstru-

ation and menstrual hygiene management in rural communities, only female data collectors

were recruited for the data collection involving adolescent girls. The data collectors distributed

the questionnaires to the girls in classrooms with the help of schoolteachers. The girls were

positioned apart from each other on their desk and the study questionnaire explained to them

by the data collectors. They were encouraged not to consult their colleagues in responding to

the questionnaire and asked to contact the data collectors if they need assistance. The girls

were allowed enough time to complete the questionnaire and all completed questionnaires

were presented to the data collectors who moderated the data collection process in the class-

rooms. The first author reviewed the questionnaires on daily basis to ensure completeness and

Fig 1. Proportional sampling of participants.

https://doi.org/10.1371/journal.pone.0241106.g001
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consistency. In addition, regular meetings were held with data collectors to identify and

address challenges faced during data collection. After manually checking data for complete-

ness, questionnaires were numbered to avoid double entry.

For the qualitative data collection, trained research assistants used a discussion and an

interview guide to moderate the FGDs and KIIs, respectively. The FGD and KII guides con-

tained questions on the menstrual knowledge of adolescent schoolboys and the perspectives of

both teachers and adolescent schoolboys on the menstrual hygiene management of girls in a

school environment and the challenges they face. In the three schools were FGDs were held,

the boys sat in a circle on their desk with a male moderator in an empty classroom with doors

and windows shut to provide privacy. Questions were posed by the moderator and probes

used occasionally to solicit more response when necessary. The boys were assigned numbers

to ensure anonymity and all the discussions were recorded with a tape recorder. Overall, 30

boys were engaged in the FGD, 10 participants in each of the three separate discussions in the

three schools selected for FGD. Interviews with teachers were conducted in offices with two

data collectors, a male and a female. The interviews were recorded with a tape recorder and

notes taken to capture the complete thoughts and perspectives of the teachers. A total of five

teachers were interviewed, one teacher from each school. The appropriateness of water, sanita-

tion, and hygiene (WASH) facilities in the schools for the management of menstruation was

assessed using a checklist developed based on UNICEF guidelines for menstrual appropriate

WASH facilities [29].

Data management and analysis

Quantitative data were analysed with Stata v14.0 and presented in tables as percentages, fre-

quencies, proportions, means, and standard deviations. The adolescents overall knowledge

about menstruation was measured out of seven knowledge specific questions (Table 2). Each

correct response earned one point while an incorrect response earned no point. The total

scores of the participants were calculated and used to determine their knowledge of menstrua-

tion. Participants were classified as having good knowledge of menstruation if they scored 5–7

points and poor knowledge of menstruation if they scored 0–4 points. Binary logistic regres-

sion was then used to determine the sociodemographic factors associated with the adolescent’s

menstrual knowledge. Univariable analysis was initially performed and variables that showed

strong or statistically significant (p< .05) effect were considered for multivariable analysis.

We adjusted for the effect of other sociodemographic factors in the multivariable analysis to

determine the independent predictors of adolescents menstrual knowledge. Odds ratios, 95%

confidence interval, and likelihood ratio p values were presented for all the factors and vari-

ables were only retained in the final multivariable regression model if they showed a likelihood

p-value of<0.05. Data (audio recordings) from FGDs and KIIs were transcribed verbatim and

analysed using thematic data analysis. A printout of the transcript was read several times and

the sections relevant to the study objectives coded using open coding. The codes were dis-

cussed and modified where necessary. We then organised the codes into broader themes based

on the patterns of the codes. The themes were defined, and descriptive narrations written and

used to support the quantitative data with quotes from the participants.

Ethics statement

Ethical approval for the study was sought from the Human Research and Publication Ethics

Committee of the Kwame Nkrumah University of Science and Technology (CHRPE/AP/406/

17). All the participants were informed of the purpose of the study, their right to decline to

answer any question or withdraw from the study at any time without any condition or threat.
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In addition, a participant information sheet containing detailed information about the rights

of the participants, the purpose, and significance of the study was attached to the question-

naire. Each participant indicated consent for participation by signing a consent form designed

for the study. For participants under the age of consent, informed verbal consent was obtained

from headteachers of their respective schools and signed informed assent from the partici-

pants. Parental consent was not obtained since headteachers act as guardians in School. The

consent procedure was approved by the ethics committee and accepted by the headteachers.

Confidentiality of the information collected was ensured.

Results

Sociodemographic characteristics of the participants

Table 1 presents the sociodemographic characteristics of the participants. Most of the girls

were 15–19 years old (85.6%), only 36 (14.4%) of them were between the ages of 10–14 years.

The mean age at menarche was 13.21 (SD = 1.54) years. More than half of the girls aged 10–14

years (63.9%) and those aged 15–19 years (51.9%) had poor menstrual knowledge. Those who

experienced menarche during late adolescents (14–17 years) had better menstrual knowledge

than girls who experienced menarche between age 10–13 years at the time of the study. One

hundred and seventy-three (69.2%) of the participant’s father and 204 (81.6%) of their mothers

were illiterates. A higher proportion (75.0%) of adolescents whose mothers attained secondary

or higher education had appropriate knowledge about menstruation, while more than half

(56.9%) of those whose mothers had no formal education demonstrated poor knowledge

about menstruation. Nearly 55% of the girls who indicated they had television or radio in their

homes had good menstrual knowledge.

Menstrual knowledge of adolescent schoolgirls

Participants knowledge about menstruation is presented in Table 2. The results show that

81.6% of the girls knew menstruation is a normal physiological process, while 86.8% incor-

rectly believed the vagina is the source of menstrual blood. Only 2.8% of them knew that the

source of menstrual blood is the uterus. Most of the participants said the normal age of menar-

che is 10–14 years (69.2%), the normal number of days for menstrual bleeding is 5–7 days

(67.6%), and that the length of the menstrual cycle is 21–35 days (68.8%). Many of the girls

had heard about menstruation before their first menstrual period. As shown in Fig 2, of the

two hundred and nineteen who knew about menstruation before menarche, 50.9% got infor-

mation from their mothers, 45.1% from teachers, 43.4% from friends, 19.0% from books, 5.8%

from media, and 4.4% from other relatives. One hundred and eight (72%) participants believed

sugary foods should not be consumed during menstruation; only 7.6% of the girls knew that

there is no food restriction during menstruation. Results of the overall knowledge score show

that 46.4% of the girls in this study had good knowledge about menstruation while 53.6% dem-

onstrated poor knowledge about menstruation.

Menstrual knowledge of adolescent schoolboys

Focused group discussions with adolescent boys revealed that most of them had heard about men-

struation and had an idea about what menstruation is about, even though some of them revealed

that it is scarcely discussed among boys. The boys were able to describe what menstruation is with

most of them describing it as “the blood that comes out of a girl’s vagina” and “the flow of blood

through the vagina of a female.” They understood the onset of menstruation as a sign of maturity
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and a girl’s ability to become pregnant. Most of them described it as a natural process. In general,

the boys anticipated girls to start menstruating between the ages of 10 to 19 years.

“Menstruation is the monthly flow or discharge of blood from a girl’s vagina when they reach
maturity or at their adolescent stage” (FGD, boy).

“Girls menstruate in order to give birth” (FGD, boy).

The boys indicated that terms such as “Vodafone”, “Red card”, and “palm oil” are used to

describe menstruation in the school and the community. They, however, said the terms are

mostly used by the girls and females in the school and the community to describe the period

Table 1. Sociodemographic characteristics of adolescent schoolgirls.

Characteristics Knowledge about menstruation Total (%)

Good (%) Poor (%)

Age group (years)

10–14 13(36.1) 23(63.9) 36(14.4)

15–19 103(48.1) 111(51.9) 214(85.6)

Mean (SD) 15.9(1.64)

Age at Menarche

10–13 56(42.8) 75(57.3) 131(52.4)

14–17 60(50.4) 59(49.6) 119(47.6)

Mean (SD) 13.2(1.54)

Religious affiliation

Christianity 5(83.3) 1(16.7) 6(2.4)

Islam 111(45.5) 133(54.5) 244(97.6)

TV/Radio

Yes 72(54.6) 60(45.5) 132(52.8)

No 44(37.3) 74(62.7) 118(47.2)

Father’s Education

No education 76(43.9) 97(56.1) 173(69.2)

Basic Education 21(46.7) 24(53.3) 45(18.0)

Secondary and above 19(59.4) 13(40.6) 32(12.8)

Mother’s Education

No education 88(43.1) 116(56.9) 204(81.6)

Basic education 16(53.3) 14(46.7) 30(12.0)

Secondary and higher 12(75.0) 4(25.0) 16(6.4)

Father’s Occupation

Trader 9(56.3) 7(43.8) 16(6.4)

Farmer 74(46.8) 84(53.2) 158(63.2)

Formal sector employee 4(26.7) 11(73.3) 15(6.0)

Unemployed 18(47.8) 20(52.6) 38(15.2)

Others 11(47.8) 12(52.2) 23(9.2)

Mother’s Occupation

Trader 24(41.4) 34(58.6) 58(23.2)

Farmer 35(50.0) 35(50.0) 70(28.0)

Formal sector employee 8(38.1) 13(61.9) 21(8.4)

Unemployed 41(51.9) 38(48.1) 79(31.6)

Others 8(36.4) 14(63.6) 22(8.8)

https://doi.org/10.1371/journal.pone.0241106.t001
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during which they menstruate. The boys mentioned they acquired information about men-

struation from teachers and friends.

“We learn about puberty and menstruation in the class from our science teacher” (FGD, boy).

Sociodemographic factors associated with menstrual knowledge of

adolescents

The association between the sociodemographic characteristics and menstrual knowledge of

the adolescents is presented in Table 3. After adjusting for the effect of other sociodemographic

predictors, we found evidence that the adolescents age (p<0.001), mothers’ education

(p = 0.023), and ownership of television and radio (p = 0.001) were associated with poor men-

strual knowledge. Girls in their late adolescents were 80% less likely to have poor menstrual

Table 2. Adolescent schoolgirls knowledge about menstruation.

Variables Number Percent

Menstruation is

Normal Physiological process 204 81.6

Not a Normal Physiological process 46 18.4

Source of menstrual blood

Abdomen 13 5.2

Bladder 13 5.2

Vagina 217 86.8

Uterus 7 2.8

Perceived normal age at menarche

10–14 years 173 69.2

15–18 years 77 30.8

Duration menstrual bleeding

3–4 days 72 28.8

5–7 days 169 67.6

8–9 days 9 3.6

Duration of menstrual cycle

< 21 days 67 26.8

21–35 days 172 68.8

> 35 days 11 4.4

Heard about menstruation before menarche

Yes 219 87.6

No 31 12.4

Foods to avoid during menstruation

Sugary foods 180 72

Oily Foods 15 6

Milk products 28 11.2

No food restriction 19 7.6

Meat 4 1.6

Eggs 4 1.6

Overall knowledge about menstruation

Good Knowledge 116 46.4

Poor Knowledge 134 53.6

https://doi.org/10.1371/journal.pone.0241106.t002
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knowledge compared to those aged 10–14 years (aOR 0.20, 95%CI 0.08–0.48). Maternal educa-

tion was protective against poor menstrual knowledge. When compared to adolescents whose

Fig 2. Adolescents sources of information about menstruation.

https://doi.org/10.1371/journal.pone.0241106.g002

Table 3. Association between sociodemographic characteristics and menstrual knowledge of adolescent girls.

Characteristics Crude odds ratio (95% CI) p-value Adjusted odds ratio (95% CI) p-value

Age group (years)

10–14 1 1

15–19 0.28(0.12–0.64) 0.001 0.20(0.08–0.48) <0.001

Age at Menarche

10–13 1

14–17 0.73(0.45–1.21) 0.224

Father’s Education

No education 1

Basic Education 0.90(0.46–1.73) 0.273

Secondary and above 0.54(0.25–1.15)

Mother’s Education

No education 1 1 0.023

Basic education 0.66(0.31–1.43) 0.032 0.62(0.28–1.40)

Secondary and above 0.25(0.08–0.81) 0.22(0.06–0.76)

TV/Radio

Yes 1 1

No 2.02(1.22–3.35) 0.006 2.42(1.41–4.15) 0.001

https://doi.org/10.1371/journal.pone.0241106.t003
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mothers were illiterates, those whose mothers had basic education (aOR 0.62, 95%CI 0.28–

1.40) and those whose mothers had secondary or higher education (aOR 0.22, 95%CI 0.06–

0.76) were less likely to have poor knowledge about menstruation. Adolescents from homes

with no television and radio sets were more likely to have poor menstrual knowledge com-

pared to those from homes with television and radio sets (aOR 2.42, 95%CI 1.41–4.15).

Adolescent schoolgirls access to menstrual hygiene materials

Adolescent girls’ access to menstrual absorbent materials is presented in Table 4. Most of the

girls often used commercial sanitary pads (60.7%) and reusable cloth pad (54.2%). The results

show that the participants choice of absorbent material was influenced by comfort (39.2%), fol-

lowed by safety (26.8%), cost (4%), and availability (6.8%). Cost of menstrual care products

(75.7%) was cited as the major reason for the inability of one hundred and fifteen (46%) of the

adolescents to purchase a sanitary pad two months before the study.

Adolescent boys’ perspective on girls’ access to menstrual hygiene materials

When asked about sanitary products, the schoolboys stated that girls use sanitary pad and

cloth when they are menstruating to absorb menstrual blood. They further explained that girls

use these materials “to avoid staining their clothes”, “not to feel shy when the blood flows out,”
and “to suppress the scent of the blood from coming out”. They claimed that sanitary pads were

Table 4. Adolescent schoolgirls access to menstrual absorbent materials (n = 250).

Variables Number Percent

Frequently used Absorbent Materiala

Disposable sanitary pad 150 60.73

Reusable cloth pad 134 54.24

Disposable Cloth 40 16.19

Others 67 27.13

What influence your choice of absorbent materials

Comfort 98 39.20

Safety 67 26.80

Cost 35 14.00

Availability 17 6.80

Ease of disposal 14 5.60

Ease of re-use 19 7.60

Availability of sanitary pad for sale in shops in your town

Yes 215 86.00

No 27 10.80

I don’t know 8 3.20

Bought sanitary pad from a shop in the last two months

Yes 135 54.00

No 115 46.00

Why you have not bought sanitary pad (n = 115)

I still have some pads 16 13.91

I can’t afford the cost of sanitary pad 87 75.65

My parents buy for me 7 6.09

Others 5 4.35

a multiple responses were allowed and the percentage is greater than 100.

https://doi.org/10.1371/journal.pone.0241106.t004
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not very expensive and are sometimes provided by a local Non-Governmental Organisation

(NGO), CAMFED.

“They use cloths and pads; they use it to absorb the blood that comes out from the vagina”
(FGD, boy).

“They can get the pad in stores because it is not costly and some NGO’S do provide them with
sanitary pads” (FGD, boy).

Schoolteachers’ perspective on girls’ access to menstrual hygiene materials

Of the five teachers that were interviewed, only one teacher said the school provides sanitary

pads for girls during menstrual emergencies. The rest of the teachers said their schools do not

provide students with sanitary materials, even in emergencies. They, however, mentioned that

a local NGO, CAMFED, sometimes provide the girls with sanitary pads. The teachers cited the

lack of sanitary pads in schools and the cost of sanitary pads as some of the challenges the

schoolgirls face during their periods.

“The school does not provide sanitary materials to students, is only CAMFED that provide the
girls with some sanitary materials” (KII, teacher).

“It is only in some instances that the teachers buy for those who come to school and have their
menses” (KII, teacher).

Cultural and religious beliefs about menstruation

Table 5 presents the cultural and religious beliefs about menstruation in the study area. We

found that abstinence from religious activities (85.7%) was the most common restriction

among the two hundred and fifty respondents followed by the misconception that girls who

are menstruating are unclean and impure (73.2%), and the prohibition of discussions about

menstruation and its management (36.4%).

The discussions with the boys revealed that girls who are menstruating are not to prepare

some local dishes (e.g. Wasawasa), read the Holy Quran, pray in the mosque, or attend some

ceremonies.

“They are not supposed to pray in the mosque when they are menstruating” (FGD, boy).

Table 5. Cultural and religious restrictions on menstruation (n = 250).

Restrictionsa Number (%)

Don’t discuss menstruation and its management 87 (36.40%)
Don’t perform house chores 36 (15.06%)
Don’t perform religious activities 205 (85.77%)
Menstruating girls are unclean and impure 175 (73.22%)
Sleep separately from other family members 35 (14.64%)

a multiple responses were allowed and the percentage is greater than 100.

https://doi.org/10.1371/journal.pone.0241106.t005
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Water, sanitation, and hygiene facilities for menstrual hygiene

management in the schools

As illustrated in Table 6, all the five (5/5) Junior High Schools in the study area had toilet facili-

ties, separate block of toilet for boys and girls, and the toilet and wash facilities had doors. Two

of the five (2/5) schools had clean toilet facilities and functioning handwashing facilities out-

side the toilets. None (0/5) of the schools had a mirror for girls to check their uniforms for

bloodstains or soap in the toilet facilities for handwashing. The schools also lacked (0/5) regu-

lar supply of water.

Perspectives of teachers on water, sanitation, and hygiene facilities

The teachers said the schools had separate toilet facilities for both boys and girls. The inter-

views revealed that most the schools had water facilities (Veronica buckets) outside the toilets

and students were expected to carry water into the toilet facilities for use. In one of the schools,

a teacher said students fetch water from nearby houses because the school does not have a

standpipe. Most of the teachers disclosed that there were no disposal facilities (e.g. dustbins)

for the disposal of used menstrual absorbent materials in the toilets. The teachers stated that

some of the girls prefer to dispose of used pads in the latrines rather than in dustbins and that,

the dustbins are stolen when placed in the toilets. According to some of the teachers, the

schools only provide soap for handwashing when they receive money to buy supplies.

“Well, the toilet facility I will say is enough because this is a cluster of schools, so every school
has a separate toilet for both the girls and the boys” (KII, teacher, Kumbungu).

“We have a standpipe in the school which usually flow during the raining season and it is on
and off during the dry seasons” (KII, teacher, Kumbungu).

“Almost every day the pipe runs but is just that the school here we don’t have a pipe, so we
fetch from the primary school and the nearby houses” (KII, teacher, Kumbungu).

“The school does not have dustbins in the toilets. We only have a single dustbin for our (teach-
ers) use. The children will tell you that in their homes they are advised not to throw the pads
into dustbins, they should rather dispose in the latrines and that is what they do here“(KII,
teacher, Kumbungu).

Table 6. Water, sanitation, and hygiene facilities for menstrual hygiene management in the Junior High Schools.

Variable Proportion (n = 5)a

Toilet facility in the school 5/5
Separate block of toilet for boys and girls 5/5
Toilet and wash facilities have doors 5/5
Adequate space in toilet 4/5
Toilet facility is easily accessible 4/5
Toilet facility is clean 2/5
Mirror in the toilet 0/5
Disposal facilities in the toilet 1/5
Functioning hand washing facility 2/5
Regular supply of water in the toilet facility 0/5
Regular supply of soap in the toilet facility 0/5

athe denominator denotes the number of schools in which WASH facilities were assessed and the numerator

represents the number of schools that had the facility assessed.

https://doi.org/10.1371/journal.pone.0241106.t006
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“We don’t provide soap on regular basis; it is once in a while we provide soap” (KII, teacher,
Kumbungu).

Discussion

Accurate information on menstruation and menstrual hygiene management is crucial for

women and girls to manage their periods with confidence and dignity and be able to make

informed decisions about their menstrual health [31]. In this study, we found that most of the

girls had heard about menstruation before their first menstrual period, which is in line with

what was reported in previous studies [9, 20, 28]. The adolescent girls main source of informa-

tion about menstruation was their mothers which is consistent with similar studies among

adolescent girls in several low and middle-income countries [2, 3, 7, 9, 32]. However, more

than half of the girls in this study had poor knowledge about menstruation which contradicts

the findings of previous studies [20, 28]. This means that even though the adolescents were

aware of menstruation before menarche, most of them were poorly prepared to experience

their first menses. Findings of a scoping review involving 44 studies from 12 low- and middle-

income countries support this claim when it revealed that adolescent in resource constrain set-

tings are under-prepared for puberty and menstruation [22].

The poor knowledge of the adolescents may be attributed to insufficient knowledge of their

main source (mothers) of information on menstruation as studies in low and middle-income

countries have shown that mothers themselves lack sufficient and accurate knowledge on men-

struation and the biological process involve and may pass on taboos and restrictions to adoles-

cents [2, 3, 22, 33]. In addition, discussions on menstruation and puberty in most Ghanaian

communities and schools are inadequate especially in rural areas due to misconceptions and

superstitions [14]. The poor knowledge about menstruation among the adolescents could

result in misconceptions and misunderstanding about menstruation [13, 33].

We found evidence that the adolescents age, mothers’ education, and ownership of televi-

sion and radio were associated with poor menstrual knowledge. Despite the low knowledge

score in this study, most of the girls knew menstruation is a normal physiological process; they

correctly stated the length of the menstrual cycle, the age of menarche, and the length of men-

strual bleeding. This suggests that adolescent girls are not completely ignorant of menstrua-

tion, and menstrual education programmes in resource constrain setting should build on this

to provide accurate information on the mechanism of menstruation and detail explanation on

what happens to the body of a woman or a girl during menstruation.

House et al., observed that men and boys have an important role to play in supporting

women and girls in their menstrual hygiene management [2], particularly in patriarchal com-

munities such as those in Northern Ghana where men have control over financial resources

and often make decisions that affect the health of women and girls. An understanding of men-

struation and the challenges associated with it could help them become more understanding

and supportive to women and girls. Most of the adolescent boys in this study had heard about

menstruation and had an idea about what menstruation is, with most of them describing it as

a natural process. However, they had inadequate knowledge about the process of menstrua-

tion. Several studies in low and middle-income countries have reported similar findings

among adolescent boys [34–36]. This situation underscores the need to expand the education

on menstruation and menstrual hygiene management to include men and boys as this could

help them develop an appropriate and accurate understanding of the mechanism of menstrua-

tion, fill their menstrual knowledge gap, and clears up misconceptions they may have about

menstruation and menstrual blood [31].
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Furthermore, educating men and boys on menstruation may create an environment to

engage in a more open conversation about menstruation and enhance support from men and

boys during a woman’s or a girls period of menstruation [31]. Consistent with the findings of a

study in India [34], most of the boys in this study obtained information about menstruation

from schoolteachers. However, there are concerns that schoolteachers may not provide

detailed information on menstruation in schools, particularly in mixed-gender classes, because

of the taboos and restrictions associated with menstruation in low and middle-income settings

[3]. This may further explain why the boys in this study did not have an in-depth understand-

ing of menstruation and the biological processes involved.

Comfort, safety, and cost were the major factors that influenced the choice of menstrual

absorbent materials among the girls in this study. Even though we found that sanitary pads

were sold in shops in the study area, 46% of the study participants had not bought sanitary

products from the shops two months before the study. Cost of sanitary products was the most

common reason cited by the majority (75.7%) of the respondents for their inability to purchase

the product which is in line with the findings of a similar study in Uganda [21]. Additionally,

the schoolteachers indicated that the schools do not provide sanitary pads to students. This sit-

uation may compel the girls to use non-absorbent and uncomfortable materials to absorb

menstrual blood, which may affect their school attendance or participation in physical activi-

ties when they are menstruating, usually due to fear of leakage and the ensuing embarrassment

and teasing from their colleagues [37]. For instance, in Zambia, girls who used non-absorbent

materials complained of friction burns on their inner thighs [37].

Adequate and suitable sanitary materials could empower women and girls to feel more con-

fident and comfortable with their bodies [31]. Some of the boys wrongly thought menstrual

absorbent materials are used to suppress unpleasant odour from the menstrual blood. This

underscores the need to involve boys in menstrual hygiene education as the inclusion of boys

will provide them with accurate knowledge about menstruation and dispel misconceptions

and myths they may have about menstruation and people who menstruate.

Several studies have shown that negative cultural practices and taboos around menstruation

have harmful effects on the lives of women and girls and strengthen gender inequities and

exclusion [2, 9, 13]. In the present study, we found that girls were forbidden from participating

in religious activities during the period of menstruation. Adolescent boys confirmed this prac-

tice. This finding is consistent with a study in Nepal where the common restriction among the

student respondents was abstinence from religious activities [9]. In the current study area, open

discussions about menstruation and its management were not encouraged and girls were con-

sidered unclean and impure during the period of menstruation. Likewise, women and girls in

the Gambia expressed difficulties, embarrassment, and shame with discussing menstruation,

and as a result, two-thirds of the girls in the study felt unprepared for menstruation and men-

strual hygiene at menarche [8]. This highlights the point that the taboos, secrecy, and the

embarrassment associated with discussing menstruation prevent adolescents from seeking

accurate information from parents and teachers on appropriate menstrual hygiene management

practices and may cause the young girls to grow up with limited information about menstrua-

tion and menstrual management [4, 8]. The adolescent boys revealed that it is taboo for men-

struating women and girls to cook ‘Wasawasa’, a local dish prepared from yam and common to

the people of northern Ghana. It is believed that the dish does not like uncleanness and since

menstruating women and girls are considered unclean and impure, they are to take a spiritual

bath to clean their body after menstruating before they are permitted to prepare the dish.

Essential to good menstrual hygiene management in schools is the provision of safe, private,

and clean water, sanitation, and hygiene (WASH) facilities for changing menstrual materials,

washing and drying materials, discrete disposal options, and soap to maintain personal
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hygiene [6, 10, 38]. All the Junior High Schools in the current study area had separate toilet

blocks for boys and girls, and the toilets and wash facilities had doors but most of the doors

lacked locks. Teachers and adolescent boys confirmed this observation. In addition, only two

of the five schools had clean toilets which is similar to what was found in schools in Nepal

where toilets were often not clean or private [3]. Consistent with the findings of studies from

Zambia and Mali [37, 39], none of the schools we surveyed had a mirror, regular supply of

water and soap in their toilet facilities.

Most of the schools in the current study area had standpipes outside the toilets and students

were expected to carry water to the toilet for use. This finding is congruent with an earlier

study in Ghana where water sources in schools were not connected to toilets facilities and girls

had to fetch water into the toilets to wash or change when necessary [14]. Further, only two of

the schools had functioning hand-washing facilities (veronica buckets). The handwashing

facilities were positioned outside the toilets.

The lack of adequate and suitable sanitation and hygiene facilities could lead to girls

experiencing shame, embarrassment, discomfort, and may cause girls to miss school during

menstruation [4, 6, 38]. Findings from earlier studies revealed that girls from schools with lack

of water and poor privacy in toilets are not comfortable attending school during the period of

menstruation [19, 32]. Even when girls attend school during their periods they are usually

compelled by the inadequate sanitary facilities to leave school early to change their used pads

at home [3].

Conclusion

The findings of the study highlight the point that there are still misconceptions, taboos, and

myths about menstruation and the people who menstruate. In addition, schools are not doing

enough to provide a suitable and supportive environment for adolescent girls during the

period of menstruation. To address the misconceptions about menstruation, girls should be

educated on menstruation and proper menstrual hygiene practices through the standard

school curriculum starting from primary school. Schoolteachers should be prepared with accu-

rate information on menstruation and supported with the needed resources to deliver appro-

priate menstruation education in schools. Menstrual education in schools should include boys

for them to appreciate the process of menstruation and learn how to support girls and women

during the period of menstruation. Besides education, schools should be able to support girls

with menstrual hygiene products especially during menstrual emergencies and provide appro-

priate and functional water, sanitation, and hygiene (WASH) facilities to ensure hygienic man-

agement of menstruation in schools. It is also essential to increase the awareness of mothers

about menstruation and its hygienic management. Therefore, menstrual education should be

incorporated into routine health promotion and health education programmes in the commu-

nities to provide accurate and practical information to mothers on menstruation.
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