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Introduction

The menstrual cycle is monthly uterine bleeding in response 
to hormonal changes from menarche to menopause and has 
menstrual, proliferative, and secretory phases.1 It is a physi-
ological process caused by the withdrawal of estrogen and 
progesterone, which depletes the uterine lining, which is 
highly vascular and nutrient-rich.2

However, many women experience menstrual disorders 
such as irregular menses, dysmenorrhea, premenstrual syn-
drome, menstrual dysphoria, and abnormal uterine bleeding 
at some point during their reproductive lives.3 Irregular men-
struation occurs when menstruation occurs before 21 days or 
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after 35 days, lasts more than 7 days, and results in more than 
80 ml of blood loss.4

Irregular menstruation occurs due to disturbance of the 
hypothalamic-pituitary-ovarian axis.5 It is common in ado-
lescent girls and has a substantial impact on quality of life, 
amount of sleep, sleep quality, study time, concentration, 
group activities, and academic achievement.6–9 It is a 
source of anxiety for them and their families.10,11 
Furthermore, studies have shown that monthly irregularity 
has long-term health consequences, including osteoporo-
sis, infertility, diabetes mellitus, and cardiovascular 
disease.12,13

According to studies, the prevalence of irregular menstru-
ation varies from 24% to 59% in different regions of 
Ethiopia.10,14 Furthermore, anemia, stress, hereditary varia-
bles, age at menarche, weight loss, obesity, and dietary hab-
its have been identified as key contributors to menstrual 
irregularity.15,16

However, the prevalence across different regions does not 
accurately reflect the national burden. In addition, contradic-
tory factors of irregular menses were reported across the 
existing evidence. Hence, the burden of irregular menstrua-
tion and its predictors could not accurately represent national 
statistics. Therefore, this review would help policymakers 
and health managers to make evidence-based decisions and 
adopt suitable measures to promote the quality of life of 
women. Thus, we sought to ascertain the overall burden of 
irregular menstrual cycle and predictors among reproduc-
tive-age women in Ethiopia.

Materials and methods

Study protocol and registration

This systematic review and meta-analysis were con-
ducted to determine the overall burden of the menstrual 
cycle and its predictors among reproductive-age females 
in Ethiopia. Preferred Reporting Items for Systematic 
Review and Meta-Analysis (PRISMA 2020) guidelines 
were used to report the findings.17 Furthermore, the 
Meta-analysis of Observational Studies in Epidemiology 
guidelines was utilized to conduct and report the meta-
analysis.18 The review was registered on the PROSPERO 
(CRD42024518353).

Eligibility criteria

Studies that had been conducted in Ethiopia and assessed the 
burden of the menstrual cycle and its predictors among 
reproductive-age females in Ethiopia were included. 
Observational studies (cross-sectional and cohort) that 
assessed the burden of the menstrual cycle and its predictors 
among reproductive-age females in Ethiopia were incorpo-
rated, but there was no case-control study found. Similarly, 

all articles conducted in Ethiopia and published until 01 July 
2023, with full text written in English were included in the 
study. However, we excluded the studies that did not report 
our primary outcome of interest, not English language, stud-
ies that failed to fulfill the quality criteria, experimental stud-
ies, reviews, commentaries, editorials, and articles from 
outside Ethiopia were excluded.

Search strategy

Electronic databases (SCOPUS, CINAHL, EMBASE, 
PubMed, and Web of Science) were utilized to search the 
literature. In addition, Google, Google Scholar, and a univer-
sity repository were carefully searched to discover literature 
that met our study objectives. Moreover, experts in the field 
were consulted to retrieve unpublished studies, and the bibli-
ographies of chosen papers were searched for additional rel-
evant studies.

Boolean logic operators (AND, OR, NOT) with MeSH 
terms, keywords, and word variants were used in the search 
strategy. Based on the specific requirements of the databases, 
search strings were modified. For instance, PubMed search: 
(((“irregular menses”[All Fields] OR “irregular menstrual”[All 
Fields] OR “irregular menstrual bleedings”[All Fields]) AND 
(“women”[All Fields])) OR (“females”[All Fields])) AND 
(“Ethiopia”[All Fields]). The other search strategies were out-
lined (Supplemental material File 1).

Study selection

All the articles obtained from the selected databases and 
other sources were exported to the EndNote X6 version 
library, and exact duplicates were removed. The EndNote 
library was then shared among five reviewers (IM, BB, 
FM, UJ, and DA) and the articles were screened sepa-
rately using their title and abstract. Any differences 
between the first five reviewers were resolved through 
discussion with other reviewers (AD, AC, EM, AS, and 
LDR), and the full text was reviewed after a consensus 
was obtained. The overall study selection process was 
presented using the PRISMA statement flow diagram 
(Figure 1).

Data extraction

The data was extracted individually from the complete text 
of the included articles by the three reviewers (IM, BB, and 
UJ). Data from chosen studies were extracted using a pre-
defined Microsoft Excel 2010 template under the following 
headings: author, publication year, setting, region, study 
design, NOS score, and primary outcomes of interest (Table 
1). The accuracy of the data extraction was confirmed by 
comparing the outcomes of the independently extracted 
data.
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Quality and risk of bias assessment
The quality of the retained articles was assessed indepen-
dently by the four reviewers (IM, BB, UJ, and LDR) using 
the Newcastle-Ottawa Scale (NOS) I2 because all of the 
publications that met the inclusion criteria were 

observational studies (Supplemental material File 2). The 
mean score of the author’s assessment was used to make a 
final conclusion, and any disagreements were resolved 
through consensus. The included studies were evaluated 
against each tool’s indicator and classified as high quality 
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Figure 1.  PRISMA presentation for irregular menstrual and its predictors among reproductive-age women in Ethiopia, 2023.
n: number of studies included at each level.
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(>80%), moderate quality (60–80%), or low quality 
(<60%). Articles of high to moderate quality were 
included in the review. This critical appraisal was con-
ducted to evaluate the internal validity (systematic error) 
and external validity (generalizability) and to reduce the 
risk of biases.

Outcome measures and statistical analysis

The primary outcome variable of this review was self-
reported irregular menstrual cycle reproductive age among 
females. The overall burden of irregular menstrual cycle was 
computed from the reports of the included articles. To assess 
the study-specific true effects across the included studies, the 
random effect meta-analysis approach was used with STATA 
18 software and Microsoft Excel spreadsheet software ver-
sion 19. The pooled prevalence of irregular menstrual cycle 
and predictors was presented using a random-effects model 
for the reported proportion. Forest plots were used to show 
the overall burden of an irregular menstrual cycle among 
reproductive-age females. Also, subgroup analyses were 
conducted using the regions and publication years of the 
studies. Furthermore, sensitivity analyses were performed to 
examine the stability of pooled values in the presence of 
outliers.

The authors used a funnel plot and Egger’s regression test 
to check for potential publication bias. In addition, the pres-
ence of heterogeneity was determined using a p-value of 
0.05 for I2 statistics. The review’s findings were reported in 
accordance with PRISMA 2020 principles and presented in 
the form of a narrative synthesis.35

Results

Description of the studies

A total of 1848 articles were found by all searching methods. 
Exact duplicates (753 papers) were removed once all papers 
were exported to the Endnote library. In addition, after reviewing 
the titles and abstracts, 1046 unrelated papers were excluded. 
Then, 49 papers were retrieved for detailed examination. After a 
full-text review of those papers, 28 papers were excluded due to 
different populations and outcomes of interest not being reported. 
Finally, the full texts of the remaining 21 papers were selected 
for the methodological quality assessment using JBI critical 
appraisal tools. All appraised papers met the inclusion criteria 
and were included in the final review (Figure 1).

Characteristics of included studies

Twenty-one cross-sectional studies with a total of 9109 
reproductive-age women were included to determine the 
overall burden of irregular menstrual cycle among repro-
ductive-age women in Ethiopia. The prevalence of pri-
mary studies included in the reviews ranged from 14.58% 
to 58.91%.10,34 Among the included studies, eleven were 
from Amhara, four were from Oromia and SNNPR, and 
others region (Addis Ababa and Tigray) (Table 1).

Overall burden of irregular menstrual cycle

The overall burden of irregular menstrual cycles among 
reproductive-age women was 35% (95% CI: 30–41) with 
I2 = 96.96% and a p-value ⩽0.001 (Figure 2).

Table 1.  General characteristics of studies included in the systematic reviews and meta-analysis in Ethiopia, 2023.

Authors (year) Region Sampling methods Setting design Sample size Prevalence (%) NOS result

Zeru et al. (2021)15 Amhara Stratified sampling IBCS 620 32.60 8
Demeke et al. (2023)6 Amhara Simple random IBCS 404 50.0 6
Metku et al. (2018)19 Oromia Stratified sampling IBCS 246 32.90 8
Negeso et al. (2021)20 Oromia Stratified sampling IBCS 344 26.50 8
Boshe et al. (2018)21 SNNPR Systematic sampling IBCS 613 18.30 7
Mammo et al. (2022)22 SNNPR Simple random IBCS 703 57.90 8
Tadese et al. (2021)23 SNNPR Simple random IBCS 615 33.30 8
Shiferaw et al. (2014)24 Amhara Simple random IBCS 470 46.20 8
Mittiku et al. (2022)16 Amhara Systematic sampling IBCS 395 33.40 8
Zegeye et al. (2009)25 Amhara Systematic sampling IBCS 565 42.83 7
Mesele et al. (2022)26 Oromia Simple random IBCS 540 49.23 8
Yesuf et al. (2018)27 Tigray Stratified sampling IBCS 242 32.60 8
Eshetu et al. (2022)28 SNNPR Systematic sampling IBCS 591 33.30 8
Muluneh et al. (2018)29 Amhara Simple random IBCS 511 25.00 8
Azagew et al. (2020)30 Amhara Simple random IBCS 442 26.50 6
Abeje and Berhanu (2019)14 Amhara Simple random IBCS 492 24.60 8
Minichil et al. (2020)10 Amhara Simple random IBCS 275 58.91 8
Giletew and Bekele (2019)31 Amhara Simple random IBCS 183 24.60 8
Yirsaw and Wale (2021)32 Oromia Simple random IBCS 713 45.02 8
Kebede et al. (2021)33 A/Ababa Two-stage sampling IBCS 400 49.30 7
Derseh et al. (2017)34 Amhara Systematic sampling IBCS 295 14.58 8
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Publication bias

A visual inspection of the funnel plot revealed a serious pub-
lication bias (Figure 3). In addition, Egger regression test 
was conducted, and revealed that publication bias is not due 
to small study effect (p-value = 0.3151) (Figure 3).

Multivariate meta-regression

Both univariate and multivariate meta-regressions were con-
ducted to identify the source of heterogeneity, as there was 
significant heterogeneity among studies. Accordingly, we 
found no significant variable that could explain the 

Figure 2.  Forest plot for burden of irregular menstrual cycle among reproductive-age women in Ethiopia, 2023.
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heterogeneity. There was no statistically significant study 
level covariate: sample size or publication year of included 
studies. Therefore, the heterogeneity can be explained by 
other factors not included in this review (Table 2).

Subgroup analysis

Subgroup analysis was computed with evidence of hetero-
geneity. Hence, the Cochrane I2 statistic (96.96%, 
p = 0.001) showed the presence of marked heterogeneity in 
this study. Therefore, subgroup analysis was implemented 
using the study area (region) and year of publications 
using random model-effect analysis. Regarding the study 
area (region), the burden of irregular menstrual cycle 
among reproductive-age women was highest in Addis 
Ababa, accounting for 49% (95% CI: 44–54), whereas the 
burden of irregular menstrual cycle among reproductive-
age women in Ethiopia was highest among studies pub-
lished between 2022 and 2023, accounting for 42% (95% 
CI: 32–52) (Figures 4 and 5).

Predictors of irregular menstrual cycle

In this review, predictors of irregular menstrual cycle among 
reproductive-age women were identified. The burden of 

irregular menstrual cycle was increased by two times than 
reproductive-age women who sleep more than 5 h than those 
who sleeping less than 5 h (AOR: 2.49; 95% CI: 1.49–3.49). 
In addition, women with stress were three times more likely 
to have irregular menstrual cycle than their counterparts 
(AOR: 3.15; 95%CI: 1.44–4.85) (Figure 6).

Sensitivity analysis

A random-effects meta-analysis was conducted to assess the 
impacts of each study on the overall burden of the primary 
outcome using the DerSimonian-Liard model (Figure 7). 
Accordingly, there was no significant difference when the 
outliers or inliers were removed.

Discussion

This systematic review and meta-analysis attempted to 
determine the overall burden of irregular menstrual cycles 
among reproductive-age women in Ethiopia. Accordingly, 
the overall burden of irregular menstrual cycles was 35% 
(95% CI: 30–40). This was higher than a study finding con-
ducted in South Korea (14.2%).4 The observed differences 
might be related to high prevalence of ovarian and adrenal 
tumors, eating disorders, exercise-induced amenorrhea, 

Figure 3.  Funnel plot for burden of irregular menstrual cycle among reproductive-age women in Ethiopia, 2023.

Table 2.  Meta-regression analysis to check heterogeneity of burden of irregular menstrual cycle among women by region in Ethiopia, 
2023.

Variables Coefficients SE p [95% CI]

Publication year 0.0046128 0.0088411 0.52 [−0.0127154–0.021941]
Sample size 0.0000682 0.0001721 0.40 [−0.0002691–0.0004054]
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polycystic ovary sydrome (PCOS), premature ovarian 
failure, and thyroid dysfunction in Ethiopia. Moreover, 
the discrepancy might be due to differences in socio-
demographic and behavioral factors such as smoking sta-
tus, stress status, and age at menarche. The complex 
interplay of health and socioeconomic variables necessi-
tates the creation of individualized reproductive health 
education programs based on demographic and health-
related characteristics.4

Sleeping for less than 5 h a day significantly affects the 
pattern of the menstrual cycle. According to Kennedy et al.,36 
sleeping for short hours has a significant effect on irregular 
menstrual cycles. In addition, Kang et al.,37 and Kim et al.,38 
discovered that experiencing insomnia raised the probability 
of irregular menstrual cycle by more than 2 and 3 times in 
women compared to those who did not have the symptoms. 
Circadian rhythms may be influenced by sleep disruptions, 
which in turn may have an impact on irregular menstrual 

Figure 4.  Forest plot for irregular menstrual cycle among women by region in Ethiopia, 2023.
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cycle39 since both sleep and menstruation are vital rhythmic 
physiological events for women.40,41 According to the evi-
dence from previous studies, it was found that luteal phase 
progesterone and estradiol concentrations rose with increas-
ing sleep duration.42 Sleep disturbances limit the release of 
gonadal hormones by preventing the pituitary gland from 
secreting gonadotropin-releasing hormone.43

Women with stress were three times more likely to have 
irregular menstrual cycle than those who have no stress. 
This finding was supported by studies conducted in Korea44 

and China.45 Stress can increase level of endorphins and 
cortisol secretion which interrupt hormone production, and 
lead to an abnormal menstrual cycle. Mental stress also 
facilitates corticotrophin release, which activates the nerv-
ous system and can lead to menstrual problems. In addition, 
the effect of the hypothalamic-pituitary-adrenal (HPA) 
axis on gonadotropin-releasing hormone is a possible 
mechanism associating stress with menstrual cycle irregu-
larity. The HPA axis is known to be dysregulated in response 
to stress. Consequently, gonadotropin-releasing hormone is 

Figure 5.  Forest plot for irregular menstrual cycle among women by publication year in Ethiopia, 2023
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inhibited by HPA axis dysfunction, delaying or preventing 
the luteinizing hormone (LH) surge.46

Premature ovarian failure and premature ovarian insuf-
ficiency also lead to abnormal menses. Moreover, eating 
disorders are other factors that may lead to abnormal men-
ses. Amenorrhea occurs almost universally in anorexia 
nervosa and is thought to be a consequence of malnutri-
tion-induced impairments in gonadotropin (particularly 
LH) secretory patterns.47 Reproductive and sexual health 
services need to emphasize stress reduction methods, 
improving nutritional status from childhood to reproduc-
tive age among females.

The study provides a strong, more representative finding 
regarding the overall burden of irregular menstrual cycles 
and its predictors among reproductive-age women in 

Ethiopia. The limitation of this review was that it was not 
able to report the burden of irregular menstruation-based age 
and cases of women, which might have contributed to the 
high burden. Another limitation of the study was there is sig-
nificant heterogeneity across included studies, which may 
affect the results.

Conclusion

More than one in every three, 35% (95% CI: 30–41) repro-
ductive-age women in Ethiopia experience irregular men-
strual cycles. Sleeping for <5 h a day and stress increase the 
likelihood of an irregular menstrual cycle, which can be 
modified by improving sleeping hours and decreasing stress 
stimulators through psychotherapy.

Figure 6.  Forest plot for predictors of irregular menstrual cycle among women in Ethiopia, 2023.
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