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ABSTRACT

Background: Suicide is a global health concern. There are reproductive health-related 

factors that are responsible for increasing the risk of female suicide. There are a num-

ber of studies examining the association between suicide and the menstrual cycle, but 

still, there are no conclusive findings. Aim: We aimed to pool data from all the studies 

reporting data on suicides and the menstrual cycle phase to report the following out-

comes: incidence of suicidal deaths in the menstrual, secretory, and proliferative phases, 

and to find out whether the burden of suicide in the menstrual phase in particular, was 

more at a young age (18-35 years) or middle age (36-50years). Methods: The PubMed 

database was extensively searched from inception till 12th April 2022. The data for the 

number of events occurring for each outcome were pooled using random-effects model 

and forest plots were created. Results: Five articles were shortlisted for inclusion in 

our analysis. Incidence of suicide in the secretory phase was highest at 45.2% [95% CI, 

0.367–0.537]. The incidence of suicide, when occurring in the menstrual phase, was 

reported to be 68.4% (95 CI, 0.317–1.052) and 31.6% (95 CI, -0.052.3–0.68) for young-

aged and middle-aged victims, respectively. Conclusion: Our results demonstrate that 

the menstrual phase has a lower risk of mortality due to suicide when compared to the 

other two phases of the menstrual cycle. Nevertheless, when suicide occurred in the 

menstrual phase, the incidence of suicide among the younger age-group was higher 

than for those in the middle age-group.
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1. INTRODUCTION
Suicide is a global public health con-

cern. Every year, around one million 
people die by suicide, 10–20 million 
people attempt suicide, and 50–120 
million individuals are profoundly im-
pacted by the suicide or attempt of a 
close friend or family member (1). In 
1998, suicides constituted 1.8% of the 
global illness burden; by 2020, this 
proportion was projected to rise to 2.4 
% (2). Despite the expanding body of 
information and research on suicidal 
behavior, its interpretation and inte-
gration are challenging because of the 
numerous presentations that will in-
variably be a part along the spectrum 
of suicide. Among the traits usually as-
sessed are suicidal ideation, which is de-
scribed as “contemplation about one’s 
own death”, and suicide attempt, which 
is defined as “self-injurious behavior 

with the implied or explicit aim to die” 
(3). Co-occurring mental disorders that 
exacerbate distress (such as panic dis-
order or post-traumatic stress disorder) 
or lessen constraint (such as drug 
misuse or cluster B personality disor-
ders) accelerate the shift from suicidal 
ideation to suicide attempt (4). Among 
women, additional factors such as men-
strual cycle, postpartum psychosis, 
pregnancy, abortion, and marriage re-
lated issues also serve as stressors for fe-
male suicide (5).

The frequency of suicidal attempts 
varies between males and females, 
which can be related to the possible 
association of suicidal behavior with 
factors such as the menstrual cycle 
and gonadal hormones (6). The men-
strual cycle, which is defined as the 
monthly set of changes that a woman’s 
body undergoes, consists of four dis-
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tinct phases: the menstrual phase, follicular phase, ovulatory 
phase, and luteal phase; and these are influenced by various 
female hormones (7). However, they can also be simplified 
and categorized as the menstrual phase, the secretory phase, 
and the proliferative phase. The advantage of using 3 phases 
is that the length of the phases is similar. This similarity in 
the length of the phases removes the inherent risk during as-
sessment, that, a phase that lasts longer will always mathe-
matically have more suicides. Variation in the levels of these 
hormones during the different phases alters the level of dopa-
mine, which influences mood and suicidal behavior (8).

As per our literature search, there are a number of studies 
examining the association between suicide and the men-
strual cycle in relation to suicide attempts and fatalities. Sev-
eral disparities exist in the results. In one study, researchers 
examined the association between menstruation and suicide 
attempts in 76 individuals who self-poisoned or self-injured 
themselves. The study found no relation between menstrua-
tion and suicidal attempts (9). In contrast to those findings, 
several other studies have shown a correlation between sui-
cide, suicidal thoughts, and menstrual cycle phase (10,11). 
The literature show inconsistency in the results, with no clear 
agreement on whether there is a correlation between the men-
strual cycle stages and suicide.

2. AIM
We aimed to pool data from all the studies reporting data 

on suicides and the phase of the menstrual cycle to see if col-
lated findings could be useful in assessing if the incidence 
of suicide is greater in any particular phase of the menstrual 
cycle. It was also hoped that our findings could also assist sui-
cide prevention programs in developing more effective strate-
gies to reduce the suicide rate.

3. METHODS
This systematic review and meta-analysis followed the 

Preferred Reporting Items for Systematic Reviews and Me-
ta-Analyses (PRISMA) standards (12,13).

Data sources and search strategy
PubMed database was extensively searched from inception 

till 12th April, 2022. The detailed search strategy is provided 
in Supporting Information Table S1. Selected articles were 
transferred to Endnote X7 (Clarivate Analytics, PA), to check 
and remove duplicates. Two reviewers independently re-
viewed the relevant articles. Any discrepancies were rectified 
by a senior reviewer. Initial search was completed by reading 
titles and abstract after which the shortlisted articles were as-
sessed for full text.

Study selection
Studies were considered for the meta-analysis if they met 

the following inclusion criteria: [1] studies were autopsy re-
ports or retrospective cohort studies; [2] if they contained fol-
lowing outcome: fatal suicide attempt, where the study indi-
cated that the suicide resulted in immediate death of the indi-
vidual, in the menstrual, secretory, and luteal phases; [3] were 
published in English or had abstracts which were translated to 
English and sufficiently reported our outcomes of interest in 
the translated abstract. Case reports, editorials, clinical trials, 
narrative reviews, systematic reviews and meta-analysis were 
excluded. Those studies which reported data on fatal suicide 

attempts without mentioning the specific phase of the men-
strual cycle were excluded as well.

Data extraction
Two reviewers independently extracted data on essential 

baseline characteristics of the included studies. Our out-
comes of interest were following: suicidal deaths in menstrual 
phase, suicidal deaths in proliferative phase, suicidal deaths in 
secretory phase, and suicidal deaths at young age during men-
strual phase and suicidal deaths at middle age during men-
strual phase.

Statistical analysis
The statistical analysis was performed using OpenMeta-

Analyst (14). The prevalence of suicidal deaths in a particular 
phase was calculated by dividing deaths in that phase with 
total number of deaths in all the phases of menstrual cycle 
and frequencies were calculated. Then for all other outcomes, 
percentage was obtained by dividing the incidence of a par-
ticular outcome by the total number of suicidal deaths which 
occurred during the menstrual cycle. A meta-analysis was 
conducted on the calculated frequencies of the outcomes of 
interest and an average incidence was obtained for each out-
come, along with confidence intervals (CI). Further, we eval-
uated the odds ratio (OR) for mortality for completed sui-
cides in menstrual phase against other phases. I2 was used to 
assess the heterogeneity between the studies and a value of I2 
= 25%–50% was considered mild, 50%–75% as moderate, and 
> 75% as severe (15). A p-value of < 0.05 was considered sig-
nificant in all cases. The quality assessment for each included 
study in the meta-analysis was performed using the New-
castle–Ottawa Scale (16).

4. RESULTS
Literature search and study characteristics
Our initial search yielded 707 articles. After title and ab-

stract screening, 667 articles were removed. Further evalu-
ation of full-text of the remaining 40 articles resulted in ex-
clusion of 35 articles. Five studies were included in our me-
ta-analysis. The results of the study selection process are sum-
marized in Figure 1 (PRISMA flowchart) Figure 1 summa-
rizes the findings of the study selection procedure.

The baseline characteristics of the 5 included (17-21) studies 
are summarized in Table 1. A total of 425 individuals were in-
cluded in the study. The range of reproductive age for women 
was reported to be 11–50 years. Since only five studies were 
included, publication bias was not assessed by using funnel 
plots. The results of quality assessment are given in Supple-
mentary Table 1.

Results of meta-analysis
Summarized results of the meta-analysis are presented 

in Figure 2. The forest plots are given in Supplementary 
Figure S1-S5.

Suicide deaths in the menstrual phase: All five selected 
studies reported the incidence of deaths due to suicide in the 
menstrual phase (total deaths, 425; events, 81). Pooled anal-
ysis demonstrated a 17.5% [95% CI, 0.072–0.278] incidence 
of suicide in the menstrual phase. The findings are summa-
rized in Figure S1.

Suicide deaths in the secretory phase: All 5 selected articles re-
ported results on deaths due to suicide in the secretory phase 
of the cycle (total deaths, 425; events, 199). Pooled analysis 
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shows a 45.2% (95% CI, 0.367–0.537; Figure S2) incidence of 
suicide in the secretory phase of the monthly cycle.

Suicide deaths in the proliferative phase: All 5 selected studies 
reported on deaths that occurred during the proliferative 
phase due to suicide (total deaths, 425; events, 142). Our 
pooled analysis demonstrated a 36.2% (95% CI, 9.4–25.1; 
Figure S3) incidence of suicide in the proliferative phase of 
the menstrual cycle.

Suicide deaths in the menstrual phase at young age (18-35 
years): Out of 5 selected studies, 2 reports reported on deaths 
that occurred during the menstrual phase at a young age (total 

deaths, 13; events, 8). Our pooled analysis demon-
strated a 68.4% (95 CI, 0.317–1.052; Figure S4) 
incidence of suicide at a young age during the men-
strual phase.

Suicide deaths in the menstrual phase at middle age 
(36-55 years): Out of 5 selected studies, 2 reports 
reported on deaths that occurred during the men-
strual phase at middle age (total deaths, 13; events, 
5). Our pooled analysis demonstrated a 31.6% (95 
CI, -0.052.3–0.68; Figure S5) incidence of suicide 
at middle age during the menstrual phase.

Odds ratio for suicide deaths in the menstrual phase 
versus other phases: All 5 studies reported data on 
suicide during the menstrual, secretory, and prolif-
erative phases. Our analysis demonstrates that the 
risk of suicide was higher in the secretory phase 
(RR: 0.41; 95% CI, 0.33 – 0.51, p-value < 0.00001; 
Figure S6) and proliferative phase (RR: 0.57; 95% 
CI, 0.45 – 0.73, p-value < 0.00001; Figure S7).

5. DISCUSSION
Our study reports on the incidence of suicidal 

deaths in particular phases of the female repro-
ductive cycle, namely the menstrual, proliferative, 
and secretory phases. The results obtained demon-
strate that the menstrual phase has a lower risk of 

mortality than the other two phases of the menstrual cycle. 
We also categorized deaths in the menstrual phase based on 
the victim belonging to either the young age-group or middle 
age-group. To the best of our knowledge, our meta-analysis is 
the first study to focus solely on these outcomes.

This analysis shows that suicidal deaths were more common 
in the secretory phase of the menstrual cycle as compared to 
the menstrual and proliferative phases. This finding is in ac-
cordance with another study in which the majority of the sui-
cidal deaths occurred during the secretory phase (19). Simi-
larly, in another study in which a comparison was made be-
tween non-suicidal deaths and suicidal deaths, the incidence 
was higher in the secretory phase than in the menstrual phase 
(20). In contrast to the aforementioned studies, there are 
some studies in which opposite findings were reported. In 
one study, which was conducted in India, most of the deaths 
occurred in the proliferative phase (18), whereas in another 
study, most of the fatalities were menstruating at the time of 
the fatal suicide attempt (10). The disparities in results could 
be due to differences in methodology; a shift in the emphasis 
of concern from fatal suicide attempts to non-fatal suicide at-
tempts; and varying definitions in relation to terminology, 
which might all contribute to the difficulty in reaching a con-
clusion.

Hypo-estrogenic status throughout secretory and men-

Study name Country Age (Range) Total sample
Number of deaths due 
to suicide

Time duration Type of study

Vanezis et al. 1990 United Kingdom 11-50 years 257 50 1982–1989 Retrospective

Balaram et al. 2018 India 15-45 years 95 95 2004-2005 Retrospective

Behera et al. 2019 India 12-48 years 547 86 2 years Retrospective

Jeevagan et al. 2020 India 15-45 years 150 150 2018-2019 Retrospective

DSouza et al. 2017 India 11-48 years 44 44 2010-2011 Retrospective

Table 1. Baseline characteristics of the studies

8 
 

13; events, 5). Our pooled analysis demonstrated a 31.6% (95 CI, -0.052.3–0.68; Figure S5) 

incidence of suicide at middle age during the menstrual phase. 

Odds ratio for suicide deaths in the menstrual phase versus other phases: All 5 studies reported 

data on suicide during the menstrual, secretory, and proliferative phases. Our analysis 

demonstrates that the risk of suicide was higher in the secretory phase (RR: 0.41; 95% CI, 0.33 – 

0.51, p-value < 0.00001; Figure S6) and proliferative phase (RR: 0.57; 95% CI, 0.45 – 0.73, p-

value < 0.00001; Figure S7).   

 

 

Figure 1. PRISMA flowchart

9 
 

 

Figure 1. PRISMA flowchart 

 

 

 

 

 

 

 

 

 

 

Figure 2. Summary of the results of the meta-analysis 

 

Figure 2. Summary of the results of the meta-analysis



SYSTEMATIC REVIEW / ACTA INFORM MED. 2023 MAR 31(1): 76-83 79

Incidence and Comparison of Suicide in Various Phases of the Menstrual Cycle: a Systematic Review and Meta-analysis

strual phases may explain why there are more suicide fatali-
ties during the secretory and menstrual phases than during 
the proliferative phase (22). Estrogen promotes dopaminergic 
activity in the brain through increased dopamine receptors 
in humans, therefore a drop in estrogen hormone results in 
a fall in dopamine levels, which can lead to suicidal ideation 
(23,24). Serotonin may play a role in suicide risk, particularly 
in at-risk individuals. The menstrual cycle has an impact on se-
rotonin function. As a neuromodulator, estrogen is extremely 
essential (25). Estrogen binds to intracellular receptors, al-
lowing for the production and metabolism of neuropeptides, 
neurotransmitters and their receptors, nerve growth factors, 
neurotransmitter transporters, and signal transduction pro-
teins (26). Estrogen improves 5-hydroxytryptamine (5-HT) 
activity by raising the concentration of 5-HT receptors (27). 
Suicide risk in women with predisposing characteristics is in-
creased by low serotonin levels produced by reduced estrogen 
hormone (28).

Our study also reported the incidence of suicidal deaths in 
the menstrual phase of women’s monthly cycle at young age, 
18 to 35 years, and middle age, 36 to 55 years, categories based 
on a previous study (29), however, none of the included par-
ticipants were above 50 years of age. The findings here indi-
cate that suicidal death, when occurring during the menstrual 
phase, was higher among the younger aged victims than those 
at middle age, whereas previous studies reported that suicidal 
deaths were more common at age 26–30 years, but no specific 
phase was mentioned (19). Age is a major predisposing factor, 
and it is also linked to other factors such as the female’s occu-
pation and socioeconomic position, making it vital to further 
investigate.

We offer the most recent statistics on the occurrence of sui-
cide fatalities throughout the menstrual, secretory, and prolif-
erative phases of the female reproductive cycle. Our findings 
contradict prior meta-analyses in which fatal suicide was an 
outcome; in that study, the majority of the individuals were 
menstruating during the fatal suicide event (30). Histopatho-
logical investigation was used to determine the appropriate 
phase of the monthly cycle. In our study, the majority of indi-
viduals were between the ages of 15 and 49, when the female 
reproductive cycle  is most likely to occur. It is hoped that 
these findings could also assist suicide prevention programs 
in developing more effective strategies to reduce the suicide 
rate based on possible hormonal intervention strategies.

There were several limitations to our study. Firstly, the 
sample size was very small. Secondly, most of the studies were 
from India, which can cause the generalization of our results 
to a specific population as there are multiple region-specific 
factors that may play an additional role in both fatal and non-
fatal suicide attempts. Thirdly, there are various factors that 
may contribute to an increase in suicidal deaths, factors that 
work in conjunction with menstrual cycle changes; those fac-
tors were not assessed in this study. Though this study ana-

lyzed incidence patterns of suicides based on the phase of 
the menstrual cycle, the base articles used were in some in-
stances proof of concept or rather starting points to see if fur-
ther research on this line of research was worth looking into. 
Based on our analysis, the numbers show that a link is present 
in terms of the frequency of suicides and the phase of the 
menstrual cycle where it is most likely to occur. But a multi-
pronged research approach in future studies is needed in order 
to conclusively prove the possible pathophysiology behind it. 
We recommend that future studies on female suicidology and 
the menstrual cycle incorporate hormonal analysis (specifi-
cally estrogen and progesterone) with psychiatric or psycho-
logical assessments of high-risk women (for example women 
suffering from depression) at the very least. Though dopamine 
blood levels are not an accurate indicator of dopamine efficacy 
at the neuronal level, there might still be some merit if studies 
could incorporate it as well. In addition, levels of serotonin are 
known to vary in at-risk individuals for suicide (31). Estima-
tion of its levels and comparison with gonadal hormone levels 
is another avenue that should be concentrated on. The value of 
histopathological studies, in cases of suicides, then comes to 
conclusively establish the menstrual cycle phase. In any case, 
more robust studies are required from different regions of the 
world with a larger sample size to further corroborate these re-
sults. Based on our recommendations for future research, we 
hope those studies will help mitigate the inconsistencies of the 
results that persist in studies concerning the role of the men-
strual cycle in both fatal and non-fatal suicide attempts.

6. CONCLUSION
This study shows that the incidence of suicide was lower in 

the menstrual phase as compared to the secretory or prolif-
erative phases, both of which had significantly higher risk of 
mortality. Our findings also demonstrate that suicide, when 
occurring during the menstrual phase, was more prevalent 
among younger aged females than middle aged.
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Supplementary Table S2. Quality assessment 
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of the exposed 
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Ascertainment 
of exposure 

Demonstration 
that outcome 
of interest was 
not present at 
start of study 

Comparability 
of cohorts on 
the basis of 

the design or 
analysis 

Assessment 
of outcome 

Was 
follow-up 

long 
enough 

for 
outcomes 
to occur 

Adequacy 
of follow-

up of 
cohorts 

(quality) 

Vanezis 
et al. 
1990 

* *   * * * * Fair 

Balaram  
et al. 
2018 

* *   * * * * Fair 

Behera 
et al.  
2019 

* *  * * * * Fair 

D’Souz 
et al. 
2017 

* *   * * * * Fair 

  

* *   * * * * Fair 
Jeevagan 
et al. 
2020  
  

 

 

 

 

 

Figure S1.  The incidence of deaths due to suicide in the menstrual phase 
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Figure S2. The incidence of deaths due to suicide in the secretory phase 

 

 

 

 

 

Figure S3. The incidence of deaths due to suicide in the proliferative phase 

 

Figure S4. The incidence of suicide at a young age during the menstrual phase 

 

 

 

 

 

 

 

 

Figure S2. The incidence of deaths due to suicide in the secretory phase
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Figure S2. The incidence of deaths due to suicide in the secretory phase 

 

 

 

 

 

Figure S3. The incidence of deaths due to suicide in the proliferative phase 

 

Figure S4. The incidence of suicide at a young age during the menstrual phase 

 

 

 

 

 

 

 

 

Figure S3. The incidence of deaths due to suicide in the proliferative phase
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Figure S2. The incidence of deaths due to suicide in the secretory phase 

 

 

 

 

 

Figure S3. The incidence of deaths due to suicide in the proliferative phase 

 

Figure S4. The incidence of suicide at a young age during the menstrual phase 

 

 

 

 

 

 

 

 

Figure S4. The incidence of suicide at a young age during the menstrual phase
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Figure S5. The incidence of suicide at a middle age during the menstrual phase 

 

 

Figure S6. Forest plot showing risk ratio of death between menstrual phase and secretory phase 

 

 

 

 

 

 

Figure S7. Forest plot showing risk ratio of death between menstrual phase and proliferative phase 

 

 

 

Figure S5. The incidence of suicide at a middle age during the menstrual phase
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Figure S5. The incidence of suicide at a middle age during the menstrual phase 

 

 

Figure S6. Forest plot showing risk ratio of death between menstrual phase and secretory phase 

 

 

 

 

 

 

Figure S7. Forest plot showing risk ratio of death between menstrual phase and proliferative phase 
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Figure S5. The incidence of suicide at a middle age during the menstrual phase 

 

 

Figure S6. Forest plot showing risk ratio of death between menstrual phase and secretory phase 

 

 

 

 

 

 

Figure S7. Forest plot showing risk ratio of death between menstrual phase and proliferative phase 

 

 

 

Figure S7. Forest plot showing risk ratio of death between menstrual phase and proliferative phase
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