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Menstruation is a natural cyclic occurrence experienced by reproductive age females in a good health 
which deemed a proper management, otherwise, it ends with various health complications and 
impaired quality of life. The aim of this study was to investigate the menstrual hygiene management 
practice and its determinant factors among reproductive age females living in the IDPs camps of Shire 
town, Northern Ethiopia. A cross-sectional study was conducted among 633 reproductive age females 
in Shire town from May to June 2022. Data were entered, cleaned, and analyzed using SPSS version 
23. Descriptive analysis and binary and multivariable logistic regression were conducted to obtain the 
descriptive findings and to investigate the strength of the association respectively. P-value < 0.05 was 
considered statistically significant. The prevalence of good menstrual hygiene management practice 
among the reproductive age females was 41.9% (95% CI, 38-45.8%). Menstrual hygiene management 
practice was significantly (p < 0.05) associated with access to sanitary materials, educational 
level, availability of continuous water supply and sex-separated latrines. The results of this study 
demonstrated that more than a half of the reproductive age females did not have good menstrual 
hygiene management practices. Consequently, it is recommended to work collaboratively to enhance 
the menstrual hygiene practice, especially in IDPs camps.
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IDPs  Internally Displaced People
MHM  Menstrual Hygiene Management
NGO  Non-Governmental Organization 
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SDG  Sustainable Development Goals

For healthy reproductive age females, menstruation is a normal, cyclical event1 that if not managed properly, 
can result in various health complications and impaired quality of life2. Worldwide, there are about 2 billion 
females who experience menstruation, which accounts for around 25% of the world population in 20223, and 
who require good menstrual hygiene management (MHM). Proper and adequate MHM for reproductive age 
females refers to the ability to use a clean sanitary material to absorb menstrual blood, the availability and 
utilization of soap and water for washing the genitalia, body, and clothes, access to a private and safe place, 
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which is important to change sanitary materials, and having access to convenient waste disposal facilities for the 
disposable soiled sanitary4–7.

Achieving Sustainable Development Goals (SDGs), especially SDG 3–6, 8, 10, and 11 requires improving 
MHM8,9. However, due to lack of sanitary materials, inadequate water supply, lack of private latrine, lack of waste 
management facilities, and taboos and misconceptions surrounding menstruation, reproductive age females of 
low income countries including Ethiopia had inabilities to manage their menstruation hygienically10–15. The 
challenges related to MHM are exacerbated in times of crisis, such as when there are displacements7,9,16, 17,18. 
Globally, there were about 71.1 million internally displaced peoples (IDPs) as of the end of 2022, with Sub-
Saharan Africa accounting for around 45% of all forcibly displaced individuals worldwide. These people are 
abandoned their homes due to insecurity, armed conflicts, and other disaster related ocuurences19. In this 
regard, Ethiopia is among the countries with the highest number of IDPs in Africa19,20.

Researches have indicated improper MHM is linked to infections of the urinary and reproductive tracts, 
cervical cancer2,11,21, as well as psychological and social problems that can impair the quality of life of females22,23. 
In addition, females are more vulnerable to gender-based violence in situations where there insufficient and 
unsecured facilities and materials for managing menstruation24,25. Therefore, for the reproductive age females, 
adequate and proper MHM is necessary to enhance comfort and protect against infections of the urinary and 
reproductive tracts22,23,26,27.

In Ethiopia, various studies have been conducted on MHM among females of the child bearing age, with 
the prevalence of good MHM ranging from 28.2–90.9%[4, 12, 27–31. Due to the war that erupted in Tigray in 
November 2020, many people were displaced from their homes and forced to stay in various IDPs camps. To the 
best of our knowledge, there is a paucity of evidence regarding MHM in IDPs camps in Tigray, Ethiopia. Hence, 
carrying out this study was unavoidably crucial in order to obtain a better understanding of the current status 
of MHM practice. Therefore, the purpose of this study was to assess MHM practice among reproductive age 
females in IDPs camps of Shire town, Northern Ethiopia.

Method and materials
Study area
The study was conducted in Shire town, Tigray region of Ethiopia. Shire town is located 307 km away from 
Mekelle, the Tigray region’s capital. According to the Shire Endaslassie interim administration, Shire town has 
17 temporary IDPs camps with an estimated total of 657,142 IDPs who were sheltered in schools, colleges, and 
Aksum University’s Shire branch, living in crowded centers and informal settlements.

Study design and period
A cross-sectional study was conducted from May to June 2022.

Source of population
All reproductive age females residing in the IDPs camps located in Shire town.

Study population
All reproductive age females who lived in the selected IDPs camps located in Shire town during the data 
collection period.

Inclusion and exclusion criteria
Inclusion criteria
All reproductive age females (15–49 years) who at least lived 3 months in the IDPs camps were included.

Exclusion criteria
Pregnant mothers displaced reproductive age females who were hosted in the community or out of the IDPs 
camps, extremely ill and those who hadn’t menstruated at all time while living in the IDPs camps were all 
excluded.

Sample size and sampling procedure
Sample size calculation
The sample size was calculated using the sample size determination formula for a single population proportion. 
Using a confidence interval of 95%, a margin of error of 5%, a proportion for good menstrual hygiene management 
of 50%, 1.5 for design effect, and 10% for non-respondents gave a final sample size (n) of 633.

Sampling procedures
A multistage sampling technique was used to select the study participants. First, six were selected at random 
out of seventeen IDPs camps. Next, using a proportionate allocation based on each camp’s population size, 
the necessary sample size was assigned (Fig. 1). A sampling frame consisting of reproductive age females was 
obtained from each IDPs camp, and a systematic random sampling technique was administered to select the 
study participants. Finally, the data were collected from 633 participants.
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Data collection and data quality control
Semi-structured face-to-face interview questionnaires that were adapted from previous similar literature were 
used to collect the data4,27,28,31–33. The questionnaire was first prepared in English, then translated to a local 
language (Tigrigna) and retranslated back to English to maintain its consistency.

The questionnaires were composed of various questions that assessed a variety of factors including the 
respondents’ socio-demographic data (educational level, age, marital status, family size, ethnic group, and 
religion), WASH services (availability of continuous and adequate water supply, availability of sex separated 
latrines, availability of bathrooms, access to sanitary materials, access to soap, and access to waste collection and 
disposal facilities for the used sanitary material), and MHM practice (use sanitary materials, type of sanitary 
material, whether wash the genitalia during menstruation, frequency of washing the genitalia, a material used 
to wash the genitalia, whether took bath during menstruation, where to dry washed sanitary materials, change 
sanitary material, frequency of change of sanitary pad, and disposal of used sanitary material).

Four nurse professionals were recruited to collect the data. Training on the purpose of the study, data collection 
methods, questionnaire content, and how to approach study subjects was provided in order to guarantee the 
quality of the data. In addition, a pre-test was undergone on 5% of the sample size among reproductive age 
females in IDPs camps of Mekelle city. A few changes were made reviewing the pre-test results to make sure the 
language was clear and to confirm any skip patterns in the questionnaire. Throughout the whole data collection 
period, the supervisor also monitored interviewers on a daily basis and verified that questionnaires were 
completed. Additionally, data cleaning and cross-checking were done prior to data analysis.

Measurement of the outcome variable
Considering various literatures4,]27,28,31 in the context of this study, MHM is the collective outcome of ten 
statements with a score of 1 for the correct answers to the practice questions and 0 for the incorrect ones. The 
reproductive age females were asked about ten statements regarding their recent menstruation (Annex 1). In 
the end, the total scores for all the ten statements were added up to determine the overall practice with females 
scoring > = 5 being deemed to have good MHM practice.

Fig. 1. Sampling scheme of reproductive age females in IDP camps of Shire town, Northern Ethiopia, 2022.
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Data processing and analysis
Using SPSS version 23, data entry, cleaning, and analysis were completed. For some of the study’s variables, 
descriptive analysis was performed using common statistical measures like percentages, means, and standard 
deviations. Binary logistic regression was used to test the association between the dependent and independent 
variables using a crude odds ratio with a 95% confidence interval. Independent association between the factors 
determined MHM and MHM practice was also ascertained by using multivariable logistic regression with a 
p-value < 0.05 were considered as statistically significant. Furthermore, the Hosmer and Lemeshow goodness-
of-fit test was checked and gave a value of 0.121, which was greater than 0.05.

Ethical approval and consent to participate Ethical approval was obtained from Mekelle University, College of 
Health Sciences, and Ethical Review Committee (reference number: MU-IRB 1938/2021). Furthermore, Tigray 
Regional Health Bureau and Shire town administrative offices granted a formal letter of collaboration. The pur-
pose of the study was explained to the study participants. In addition, study participants who became 18 years 
old or older provided a written informed consent, and for those who had not yet reached the legal age of consent 
(18 years), parenteral or guardian consent was acquired prior to the data collection. In addition, privacy and 
confidentiality were upheld during the data collection process. All methods were performed in accordance with 
the ethical principles of the Declaration of Helsinki.

Results
Respondents’ socio-demographic characteristics
Six hundred thirty-three reproductive age females have participated in the present study. More than half (61.1%) 
of them were married, and 428 (67.6%) of them were originally rural residents. Three hundred fifty-two (55.6%) 
respondents were found in the age group “20–34 years” with an arithmetic mean age of 30.17 (SD, ± 7.56) years. 
Primary school education accounted for a larger share of respondents (45.8%). Furthermore, 94.8% were from 
the Tigrian ethnic people, and over four-fifth (87.0%) of the participants were Orthodox Christians. Table 1 has 
the details of the socio-demographic characteristics of the respondents.

IDPs camps’ WASH services
About two-third (63.2%) of the study participants reported that they lacked continuous supply of clean water 
and inadequate daily consumption (66.7%) including for menstrual hygiene. Regarding the sanitation services, 
the prevalence of sex separated and lockable latrines were 32.2 and 26.5% respectively. Nevertheless, at the time 
of data collection, none of the respondents had mentioned the presence of hand washing stations with water and 
soap close to the latrines. Table 2 has details of WASH services of the reproductive age females in IDPs camps 
of Shire town.

Variables Categories Frequency(n = 633) Percent

Educational Level

Informal education 172 27.2

Primary school 290 45.8

Secondary school 145 22.9

College and above 26 4.1

Age group

15–19 73 11.5

20–34 352 55.6

35–49 208 32.9

Marital status

Never married/single 172 27.2

Married 387 61.1

Divorced/separated 68 10.75

Widowed 6 0.95

Family size
< 4 363 57.3

≥ 4 270 42.7

Former resident
Urban 205 32.4

Rural 428 67.6

Religion

Orthodox 551 87.0

Muslim 77 12.2

Protestant 5 0.8

Ethnic group

Tigrian 600 94.8

Irob 6 0.9

Kunama 27 4.3

Table 1. Socio-demographic characteristics of reproductive age females in IDPs camps of Shire town, 
Northern Ethiopia, 2022. n = sample size.
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MHM Practice
The overall good MHM practice of the reproductive age females in the IDPs camps was 41.9 (95% CI: 38.0–
45.8%). Reusable pads were utilized by 223 (35.3%), and pieces of rags or old clothes by 188 (29.7%). Nearly 
three-fourths of the study participants used only water to wash their genitalia (74.4%) and less than three times 
per day (70.6%) during their menstruation. The majority, (81.0%) of the reproductive age females changed 
sanitary materials fewer than three times per day, as shown in Table 3.

Factors associated with MHM Practice
Binary logistic regression was done to filter eligible variables for further analysis through the multivariable 
logistic regression model. Variables with a p-value < 0.25 (educational level, marital status, family size, age group, 
availability of continuous water supply, daily water consumption, access to sanitary materials, availability of 
sex-separated latrines, availability of lockable latrines, availability of waste collection bins for the soiled sanitary 
materials, and accessibility of soaps) were taken into a multivariable logistic regression analysis. According 
to the multivariable analysis, access to sanitary materials, educational level of respondents, availability of 
continuous water supply, and availability of sex-separated latrines were associated with MHM practices 
(Table  4). Reproductive age females with access to sanitary materials were 3.4 times more likely to practice 
MHM well compared to those who lacked the access (AOR = 3.457; 95% CI = 2.285–5.333). When compared to 
individuals with informal education, those who completed primary and secondary schools had greater chances 
of having good MHM practice with an AOR of 2.201 (95% CI = 1.242–3.902) and 2.996 (95% CI = 1.546–5.805), 
respectively. Moreover, reproductive age females with access to a steady supply of water were shown to be four 

Variables Categories Frequency(n = 633) Percent

Mostly used type of sanitary material

Disposable pads 175 27.6

Reusable pads 223 35.3

Piece of rags/cloths 188 29.7

underwear 47 7.4

Material used to wash genitalia
Only water 471 74.4

Water and soap 162 25.6

Frequency of washing genitalia per day
< 3 times 447 70.6

≥ 3 186 29.4

Take a bath during menstruation 171 27.0

Change sanitary material 485 76.6

Frequency of change of sanitary material (n = 485) < 3 times 393 81.0

≥ 3 92 19.0

Where dry-washed sanitary materials
Inside the room 465 73.5

Outside the room 168 26.5

Where dispose of used sanitary material

Burned/ burial 107 29.5

Get to latrine 187 51.5

Open field 69 19.0

Prevalence of good MHM practice 265 41.9

Table 3. MHM practice of reproductive age females in the IDPs camps of Shire town, Northern Ethiopia, 2022. 
n = sample size.

 

Variables Categories Frequency(n = 633) Percent

Availability of continuous water supply Yes 233 36.8

Adequate daily water consumption Yes 211 33.3

Availability of shower facility Yes 49 7.7

Availability of hand washing facility with water and soap near to the latrines Yes 0 0

Availability of soap Yes 162 25.6

Availability of sex separated latrines Yes 204 32.2

Availability of lockable latrines Yes 168 26.5

Access of sanitary materials Yes 371 58.6

Source of sanitary material NGO donated 293 78.9

Purchased 78 20.1

Availability of waste collection bins 197 31.1

Table 2. WASH services of the reproductive age females in the IDPs camps of Shire town, Northern Ethiopia, 
2022. n = sample size.
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times more likely to have good MHM practices (AOR = 4.050; 95% CI = 2.734–5.998). Additionally, another 
variable that was significantly linked with good MHM practice was access to sex separated latrines (AOR = 1.617; 
95% CI = 1.073–2.434).

Discussion
In this study, less than half of the reproductive age females had good MHM, which is higher compared to studies 
conducted among Rohingya refugee adolescent girls (11.9%)32 and schoolgirls in central Ethiopia (28.2%)4. This 
disparity may be explained by variations in the study participants’ demographics, sample sizes, and methods 
used to measure MHM practice. On the other side, this finding was lower compared to various studies conducted 
among school girls in Ethiopia, such as a study conducted in Mehal-Meda (90.9%)29, Addis Ababa (77.6%)28, 
Fnote-selam (68.0%)5, East Ethiopia (68%)31, Northeast Ethiopia (53.9%)30, Boset district of Ethiopia (51.2%)1, 
among prisoners of Southern Ethiopia (50.6%)12, and abroad studies such as Southwest Delhi (81.7%)34, Kenya 
(71.2%)35, and Nigeria (57.58%)22. Variations in socio economic status of respondents, study settings, and 
WASH services could be the cause of this discrepancy. MHM supportive materials and facilities are anticipated 
to be limited in emergency scenarios, which could have a significant impact on MHM practice. Reproductive 
age females lived in IDPs camps faced a number of constraints to practice MHM, such as inadequate access to 
sanitary absorbent materials, a lack of sex-separated latrines, a lack of clean water supply, and improper waste 
management facilities7. Hence, for their unmet MHM, they might be forced to use unsafe practices.

Our study illustrated that access to sanitary material, access to continuous water supply, access to 
separate female latrines, and higher educational level were associated with satisfactory MHM practice of the 
study participants. Access to sanitary material was significantly associated with the good MHM practices of 
participants (AOR = 3.441; 95% CI = 2.279–5.177), which was consistent with studies conducted in Addis 
Ababa27, Kenya34, and Myanmar35. Access to sanitary materials is a necessary perquisite for appropriate MHM 
practice36. Similarly, it was shown that reproductive age females who had access to continuous water supply were 
observed four times more likely to practice good MHM (AOR = 4.050; 95% CI = 2.734–5.998). Other similar 
studies done in Ethiopia28 and in Kenya34confirmed this connection. Studies suggest that water is an essential 
part of WASH, which is inevitably important to exercise menstrual hygiene, while adequate MHM is impossible 
in the absence of a clean water supply37. Furthermore, this study demonstrated that educational level was also 
a significant determinant factor of MHM practice. The odds of good MHM among reproductive age females 
who completed primary and secondary school were 2–3 times higher compared with those who have informal 
education or are illiterate, and this association was supported by previous studies carried out among schoolgirls 
in East Ethiopia30 and among prisoners in South Ethiopia12. Studies suggest that education is a significant driver 
of a good MHM31,38 and reproductive age females who have higher educational level should naturally be more 
aware of the need to practice MHM practice. Moreover, this study found that access to sex separated latrines 
was significantly associated with good MHM (AOR = 1.617; 95% CI = 1.073–2.434). This could be explained by 
the idea that access to sanitation facilities, including private latrines, has been identified as a vital component of 
good MHM10,39.

Limitation of the study
Since this study is cross-sectional, it is difficult to establish a true cause-and-effect relationship between the 
independent and dependent variables. This study was also prone to social desirability bias as it was conducted 
on such a sensitive issue. As this study focused on the implication of WASH services on MHM practices, factors 
related to cultural and social norms were not in the scope of our study. Furthermore, this study used a quantitative 
approach and might have lacked a deep exploration of the root causes of the MHM practice. Moreover, though 
the authors declared the limitation of quantitative studies among reproductive age females in IDPs camps, it may 
not be appropriate to compare MHM practice between displaced reproductive age females with those who are 

Variables

Good MHM (n,%)

AOR (95% CI) p-valueYes No

Access to sanitary material
No 74 (22.8) 251 (77.2) Ref

Yes 191 (62) 117 (38) 3.457 (2.285–5.233) 0.000**

Educational level

Informal education/illiterate 31 (18) 141 (82) Ref

Primary school 134 (46.2) 156 (53.8) 2.201(1.242–3.902) 0.007*

Secondary school 85 (58.6) 60 (41.4) 2.996 (1.546–5.805) 0.001*

College and above 15 (57.7) 11 (42.3) 1.203 (0.451–3.205) 0.712

Access to continuous 
water supply

No 111 (27.8) 289 (72.3) Ref

Yes 154 (66.1) 79 (33.9) 4.050 (2.734–5.998) 0.000**

Access to separate latrine
No 155 (36.1) 274 (63.9) Ref

Yes 110 (53.9) 94 (46.1) 1.617 (1.073–2.434) 0.021*

Table 4. Factors associated with good MHM practice among reproductive age females in IDP camps of 
Shire town, Northern Ethiopia, 2022. CI: Confidence Interval, AOR: Adjusted Odds Ratio, Ref: Reference, *: 
significant at p < 0.01, **: significant at p < 0.001.
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living in a normal situation. However, we used studies conducted among non-IDPs reproductive age females to 
assess the implications of the limited services on MHM practice.

Conclusion
More than half of the internally displaced reproductive age females did not have good MHM practices. Access 
to sanitary pads, availability of water supply, sex-separate latrines, and the educational level of reproductive 
age females were independent determinant factors for the MHM practice. Hence, Collaborative efforts of 
government, NGOs and the community are deemed to improve menstrual hygiene practices by ensuring 
the provision of adequate sanitary materials, establishing private and safe places for washing the genitalia 
and changing sanitary materials, educating the community about the importance proper menstrual hygiene 
practices, and involving women in the development and execution of MHM-supporting initiatives and activities, 
particularly in humanitarian situations.

Data availability
All data relevant to the study are available with the corresponding author for reasonable request.

Annex 1
The ten statements of MHM practice

1. Use sanitary material during menstruation (scored 1 for “yes”).
2. Type of sanitary material used ((scored 1 for “disposable pad/reusable sanitary material”).
3. Whether they change sanitary material (scored 1 for “yes”).
4. Frequency of change per day (scored 1 for” ≥ 3 times).
5. Whether they wash genitalia during menstruation (scored 1 for “yes”).
6. Frequency of washing the genitalia per day (scored 1 for “≥ 3 times”).
7. Material used to wash genitalia (scored 1 for “water and soap”).
8. Take a bath during menstruation (scored 1 for “yes”).
9. Where to dry washed sanitary materials (scored 1 for “outside”).
10. Disposal of used sanitary material (scored 1 for “burn/burial”).
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