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Introduction: Heavy menstrual bleeding (menorrhagia) affects 10 million reproductive-age women. Stress is a mechanism for
menstrual disorders, and during the COVID-19 pandemic, women reported worsening premenstrual and menstrual symptoms. We
hypothesized that there would be a positive association between COVID stress and menorrhagia and a negative association between
menorrhagia and mental health. A third objective was to explore women’s lived experiences with menorrhagia during the pandemic,
including menstrual pain and impact on socialization, sex life, and product use.

Methods: This was a secondary data analyses of a cross-sectional study that recruited adult women between the ages of 1845 years
using Dynata, a survey sampling company that maintains a web panel of survey takers across the United States. Menorrhagia was
assessed with the Aberdeen Menorrhagia Severity Scale (AMSS), COVID stress with the COVID-19 Pandemic-related Perceived
Stress Scale (PSS-10-C), and mental health with the Mental Health Continuum Scale (MHC-SF). We grouped the participants into
mild menorrhagia (AMSS score 0-33)” and moderate/severe menorrhagia (AMSS score 34-100) and compared the outcomes using
descriptive statistics, correlations, and linear regression.

Results: The survey was conducted in May 2021. Among 1,037 initial responses, 360 naturally cycling women met the study
eligibility criteria. Women with heavy bleeding reported more COVID-stress than those without heavy bleeding (p < 0.01) and heavy
bleeding intensified with increasing COVID-related stress (adj. B = 0.37, 95% CI: 0.21, 0.53). Adjusting for baseline depression,
mental health worsened as heavy bleeding increased (adj. f =—0.1, 95% CI: —0.24, —0.03). Compared to those without heavy bleeding,
women with heavy bleeding were more likely to report severe pain and bed confinement, less socialization, a negative impact on sex
life, and greater use of menstrual products.

Conclusion: COVID-related stress affects menstrual physiology and also complex interactions between life-course, social function-
ing, financial strain, and psychological stress. Our findings support increased awareness of these interactions in gynecologic care
during a global pandemic.

Keywords: women’s health, COVID, menstruation, menorrhagia, heavy bleeding, COVID stress, COVID risk, menstrual cup,
pandemic

Introduction

Heavy menstrual bleeding, often referred to as menorrhagia, affects 10 million women in their reproductive years, and
accounts for 20-30% of all outpatient gynecological visits in the United States annually.' The condition can have
significant physiological, psychosocial, and financial impact on people who menstruate,* with many needing extensive
clinical and surgical management that may impact future fertility.> Stress has been identified as one of the mechanistic
pathways for menstrual cycle irregularities and disorders. Stress pathways are known to interact and modulate the
menstrual cycle through hormonally mediated feedback loops via the hypothalamus-pituitary-ovarian axis.>’ Menstrual
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cycle characteristics and hormonal symptoms showed significant variation during the COVID-19 pandemic, primarily
attributable to the societal and lifestyle shifts triggered by pandemic stress, not the COVID-19 virus itself.®

As lockdown protocols intensified, the gender gap between men and women widened.’'? Women were tasked with
more caregiver and domestic responsibilities, unpaid labor, and not surprisingly, found the pandemic—induced changes to
daily activities significantly more stressful than men.” '* Emerging literature also found that women’s reproductive
experiences were exacerbated by pandemic stress. Women consistently reported worsening premenstrual symptoms,
changes in cycle length and duration, increased intermenstrual spotting, and amenorrhea during as compared to before
the pandemic.'*"” Some women reported adverse pregnancy and birthing experiences,'® 2" decreased sexual function,”'
and inequities in contraceptive care and access.'”*> However, the relationship between pandemic stress and women’s
menstrual bleeding experiences remains under studied. A deeper understanding of the prevalence, morbidity, and “lived
experiences” of women with heavy menstrual bleeding during the COVID-19 pandemic is crucial for developing
guidelines that support and aid in the management of such patients during future pandemics. This research has important
implications for future studies, clinical practice, and policy. Findings could be used in exploring long-term mental health
outcomes related to heavy menstrual bleeding and stress, as well as the effectiveness of various interventions (eg, mental
health support and menstrual product accessibility) to address these challenges. Clinically, providers can use our findings
to screen for mental health concerns and stress in people presenting with heavy bleeding, ensuring comprehensive,
patient-centered care. Policymakers can prioritize funding and resources to improve access to menstrual health products,
mental health services, and educational programs for vulnerable populations during public health crises.

The World Health Organization has declared chronic pelvic pain due to menorrhagia and other menstrual disorders
a neglected reproductive health morbidity.?® Left untreated, these conditions can impact one’s productivity across the life
span. An exploration of the pandemic’s impact on menstruator’s reproductive health is critical for the advancement of the
fields of gynecological care and reproductive epidemiology. Thus, the purpose of this study was i) to evaluate the
association between COVID stress and heavy menstrual bleeding, as well as the relationship between women’s mental
health and this condition, and ii) to explore women’s lived experiences with menorrhagia during the pandemic, including
menstrual pain, impact on socialization, sex life, and product use.

Methods
Study Sample

This was a secondary data analysis of a cross-sectional study that recruited adult women between the ages of 18—45 using
Dynata, a survey sampling company that maintains a web panel of survey takers across the United States.'* The survey was
launched on May 4, 2021, and ended on May 7, 2021. The inclusion criteria included: 1) self-identifying as a woman, 2)
self-reported age between 18 and 45 years, and 3) a resident of the United States (US) or US territory. Women older than 45
years were excluded to avoid the possibility of menstrual irregularities related to the menopausal transition. To further
capture those with natural cycles, we excluded women who were menopausal or postmenopausal before the pandemic, had
undergone a hysterectomy, were currently pregnant, were less than 3 months postpartum, were currently receiving
exogenous glucocorticoids, had undergone infertility treatments before the pandemic, or were currently taking hormonal
birth control. The study was approved by the University of Rochester Institutional Review Board (STUDY00005980). All
participants provided informed consent, and the study complies with the Declaration of Helsinki.

Measures

Incidence (a measure of the number of new cases of a condition/disease occurring in a population over a specific period of time**)
of menorrhagia was defined as the proportion of participants who responded “Yes, heavier flow” to the question: “Since the
COVID-19 pandemic began in March 2020, has your menstrual flow changed? (Amount of bleeding).” Heavy menstrual bleeding
was assessed using the Aberdeen Menorrhagia Severity Scale (AMSS),” a 15-item questionnaire that was designed to reflect
clinical questions asked when taking a gynecological history. To properly reflect the landscape of menstrual products available to
and used by today’s women, the study’s Obstetrics and Gynecology clinical expert (co-author SH) modified the questionnaire to

include menstrual cup usage. The item responses to each question were assigned ordinal scores, summed, and converted to
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percentages to produce a “menorrhagia severity score” between 0 and 100. An Aberdeen score of 0-33% was classified as mild,
34% to 66% was moderate, and 67-100% as severe.”* >’ For a deeper understanding of women’s lived experience with heavy
bleeding, we stratified key questions on the AMSS by mild and moderate/severe menorrhagia and compared participants’
responses. The selection of key questions was guided by the expertise of our clinician co-author SH, following the principles of
Item Response Theory (IRT). IRT is a branch of psychometrics which seeks to understand and statistically model how a person
will respond to items on a survey questionnaire given a certain level of an underlying characteristic (eg, depression, cognitive
ability, or in this case, menorrhagia).*

COVID stress was evaluated with the COVID-19 Pandemic-related Perceived Stress Scale (PSS-10-C).>' The PSS-
10-C has 10 items that are ranked on a 5-point Likert scale of “O-Never” to “4-Always.” Scores range from 0 to 40, with
higher scores indicative of greater stress levels.

Mental health was assessed with the Mental Health Continuum Scale (MHC-SF).*? Each of the 14 items on the MHC-
SF can be scored between 0 and 5, which means that the total score on the scale can range from 0 to 70 points. Lower
scores indicate poor psychological wellbeing.

Covariates

Covariates of interest included age, race, ethnicity, educational attainment, marital status, number of living children
(younger than age 18 years), and smoking status. Participants’ pre-pandemic menstrual functioning was assessed by
asking them the number of periods they experienced per year, before the pandemic, along with comorbidities diagnosed
before and during the pandemic. Comorbidities of heavy bleeding considered during the analyses included reproductive
or gynecologic conditions (endometriosis, leiomyomas or myomas, polycystic ovarian syndrome, and uterine polyps),
thyroid disease, obesity, sexually transmitted infections, and self-reported mental health history. We also asked about
participants’ COVID-19 vaccination status as research shows an association between menstrual bleeding patterns and the
COVID-19 vaccine.”*

Statistical Analyses

Assuming a 20% population prevalence of menorrhagiallﬁs%

an alpha of 0.05 and a 95% confidence interval, an
estimated sample size of 246 was required. We over-estimated our sample size by 50% to ensure adequate reach of
participants, given the study context-in the middle of the pandemic. We used descriptive statistics (proportions, means,
medians, ranges, and standard deviations) to describe the study sample. Pearson’s x2 and t tests were used to compare
survey responses in bivariate analyses and to identify important covariates. Effect estimates were determined with
correlation coefficients and multivariable linear regression models. We used two-sided p < 0.05 as the cutoff to include
covariates in regression models. With regard to subgroup comparisons for menstrual pain, socialization, sex life, and
product use, since we compare these ordinal (categorical) variables across subgroups, again, Pearson’s x2 test was used
to assess statistical significance. All statistical analyses were performed using Python (version 3.12.0).

Results

A total of 1,037 respondents initially responded to the survey; 59 were excluded for being outside of the study’s age
range (n = 14) or not biologically female (n = 45). An additional 604 with reproductive comorbidities were excluded,
leaving a sample size of 374 naturally cycling US adult women of reproductive age to analyze (Figure 1). Out of 374
respondents, 14 women indicated that they had not had a menstrual cycle since the beginning of the pandemic and were
further excluded, leaving a final sample size of 360 participants to analyze.

As shown in Figure 2, the prevalence of moderate/severe menorrhagia was 30.0% (105 moderate and 3 severe). Since
only 3 observations fell under the “severe” group, we re-categorized the sample into “Mild (AMSS score 0-33)” and
“Moderate/Severe (AMSS score 34—100) . Within the moderate/severe group however, the incidence was almost 40%
(38.9%), meaning that for four in ten women who experienced moderate/severe menorrhagia during the COVID
pandemic, this heavier bleeding pattern was new; a substantial difference from the mild group’s 13.1% incidence rate
(p < 0.01) (Table 1).
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Online survey criteria of US-
based women aged 18-45years
(n=1037 respondents)

Excluded (n=59)
Out of age range (n=14)
Not biologically female (n=45)

’
Gynecologic and
reproductive inclusion criteria
(second set of criteria)

Excluded (n=604)

Menoposal and postmenoposal (98)
Those who underwent hysterectomy (51)
Those who were pregnant (41)

Those <3 months postpartum (24)
Received infertility treatments (34)
Used hormonal IUD (58)

Used hormonal implants (25)
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Analysis group
(n=374)

Used oral contraceptive pills (162)

Used depoprovera (16)

Used Evra skin patch (4)

Used NuvaRing (3)

Observartions with a "No" response for not having used any Birth Control method (74)
Invalid/unstated survey completion date (14)
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“I have not had my period since the pandemic
began in March 2020”

Figure | Schematic of Final Sample Size of Study Participants.
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Figure 2 Prevalence of Menorrhagia during the COVID-19 Pandemic in the Study Population (n = 360). Evaluated with the Aberdeen Menorrhagia Severity Scale (AMSS).
Mild AMSS score = 0-33; Moderate/Severe AMSS score = 34-100.
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Table | Incidence of Menorrhagia During the COVID-19 Pandemic in Study Population (n = 360).
Evaluated with the Aberdeen Menorrhagia Severity Scale (AMSS). Mild AMSS Score = 0-33; Moderate/

Severe AMSS Score=34-100

No change

190 (75.4%)

52 (48.1%)

242 (67.2%)

Yes, lighter flow

28 (11.1%)

14 (13%)

42 (11.7%)

*Yes, heavier flow

33 (13.1%)

42 (38.9%)

75 (20.8%)

Missing

1 (0.4%)

0 (0.0%)

1 (0.3%)

Total

252 (100%)

108 (100%)

360 (100%)

Notes: *For four in ten women who experienced moderate/severe menorrhagia during the COVID pandemic (38.9%), this heavier

bleeding pattern was new; a substantial difference from the mild group’s 13.1% incidence rate (p < 0.01).

Bivariate Analysis

Those with heavy bleeding tended to be African American/Black (p = 0.04), in unmarried relationships (p = 0.01),

identify as current smokers (p < 0.01), have pre-pandemic clinical depression history (p < 0.01), and have a history of

gynecological/reproductive comorbidities (p = 0.02) (Table 2).

Table 2 Bivariate Comparison of Mild and Moderate/Severe Menorrhagia Groups (n = 360). Evaluated with the Aberdeen
Menorrhagia Severity Scale (AMSS). Mild AMSS Score = 0-33; Moderate/Severe AMSS Score = 34-100

Number of cycles before COVID (p = 0.63)

Amenorrhea (0-3 periods/year)

15 (6%)

7 (6.5%)

22 (6.1%)

Oligomenorrhea (47 periods/year)

21 (8.3%)

9 (8.3%)

30 (8.3%)

Normal cycle (8—14 periods/year)

197 (78.2%)

84 (77.8%)

281 (78.1%)

Polymenorrhea (15 or more periods/year) 14 (5.6%) 8 (7.4%) 22 (6.1%)
Missing 5(2%) 0 (0.0%) 5 (1.4%)
Total 252 (100%) 108 (100%) | 360 (100%)

Racet (p = 0.04)

African American/Black 20 (7.9%) 19 (17.6%) 39 (10.8%)
American Indian/Alaska Native 6 (2.4%) 3 (2.8%) 9 (2.5%)
Asian 26 (10.3%) 7 (6.5%) 33 (9.2%)
Native Hawaiian or Other Pacific Islander 1 (0.4%) 1 (0.9%) 2 (0.6%)

White 181 (71.8%) 76 (70.4%) | 257 (71.4%)
Other 17 (6.7%) 2(1.9%) | 19 (53%)
Missing 1 (0.4%) 0 (0.0%) 1 (0.3%)
Total 252 (100%) 108 (100%) | 360 (100%)

(Continued)
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Table 2 (Continued).

Ethnicity (p = 0.89)

Hispanic or Latino 35 (13.9%) 15 (13.9%) 50 (13.9%)
Not Hispanic or Latino 214 (84.9%) 91 (84.3%) | 305 (84.7%)
Missing 3(1.2%) 2 (1.9%) 5(1.4%)
Total 252 (100%) 108 (100%) | 360 (100%)

Marital status+ (p = 0.0/)

Divorced/Separated 13 (5.2%) 2 (1.9%) 15 (4.2%)
In a relationship but not married 47 (18.7%) 35 (32.4%) | 82 (22.8%)
Married 91 (36.1%) 43 (39.8%) | 134 (37.2%)
Single, not in a relationship 100 (39.7%) 28 (25.9%) | 128 (35.6%)
Widowed 1 (0.4%) 0 (0.0%) 1 (0.3%)
Total 252 (100%) 108 (100%) | 360 (100%)

Partner’s gender (p = 0.4/)

Female 6 (2.4%) 3 (2.8%) 9 (2.5%)
Male 110 (43.7%) 55 (50.9%) | 165 (45.8%)
Missing 136 (54%) 50 (46.3%) | 186 (51.7%)
Total 252 (100%) 108 (100%) | 360 (100%)

Highest earned degree (p = 0.20)

Less than high school 101 (40.1%) 56 (51.9%) | 157 (43.6%)
High School Diploma/GED 107 (42.5%) 38 (35.2%) | 145 (40.3%)
Technical Training/Associate’s/Bachelor’s Degrees 43 (17.1%) 14 (13%) 57 (15.8%)
Missing I (0.4%) 0 (0.0%) 1 (0.3%)
Total 252 (100%) 108 (100%) | 360 (100%)

Smoking+ (p < 0.0/)

I currently use tobacco products and | used tobacco products before the pandemic 59 (23.4%) 43 (39.8%) | 102 (28.3%)
I currently use tobacco products but | did not use tobacco products before the pandemic 6 (2.4%) 7 (6.5%) 13 (3.6%)
I do not currently use tobacco products and did not use tobacco products before the pandemic | 162 (64.3%) 48 (44.4%) | 210 (58.3%)
I do not currently use tobacco products but | used tobacco products before the pandemic 25 (9.9%) 10 (9.3%) 35 (9.7%)
Total 252 (100%) 108 (100%) | 360 (100%)

Whether vaccinated (p = 0.59)

No 158 (62.7%) 71 (65.7%) | 229 (63.6%)
Yes 92 (36.5%) 37 (34.3%) | 129 (35.8%)
(Continued)
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Table 2 (Continued).

Missing 2 (0.8%) 0 (0.0%) 2 (0.6%)
Total 252 (100%) 108 (100%) | 360 (100%)
No 107 (42.5%) 55 (50.9%) | 162 (45%)
Yes 132 (52.4%) 43 (39.8%) | 175 (48.6%)
Missing 13 (5.2%) 10 (9.3%) | 23 (6.4%)
Total 252 (100%) 108 (100%) | 360 (100%)

Caregiving role (p = 0.16)

I do not have children and am not a primary caregiver to another person

119 (47.2%)

42 (38.9%)

161 (44.7%)

Another person or people handle more than 50% of my household’s caregiving work

9 (3.6%)

3 (2.8%)

12 (3.3%)

I share equally in my household’s caregiving work

30 (11.9%)

13 (12%)

43 (11.9%)

I handle more than 50% of my household’s caregiving work

79 (31.3%)

48 (44.4%)

127 (35.3%)

Prefer not to say 12 (4.8%) 2 (1.9%) 14 (3.9%)
Missing 3(1.2%) 0 (0.0%) 3(0.8%)
Total 252 (100%) 108 (100%) | 360 (100%)

Age category (p = 0.49)

18-28 76 (30.2%) 35 (32.4%) | 111 (30.8%)
29-33 52 (20.6%) 26 (24.1%) | 78 (21.7%)
34-38 61 (24.2%) 28 (25.9%) | 89 (24.7%)
39-45 63 (25%) 19 (17.6%) | 82 (22.8%)
Mean age (+5D) 32.7 (£7.4) 319 (£7.3) | 325(x73)

Total

252 (100%)

108 (100%)

360 (100%)

Ever diagnosed with thyroid disease before COVID-19 (p = 1.0)

No 243 (96.4%) 104 (96.3%) | 347 (96.4%)
Yes 9 (3.6%) 4(3.7%) 13 (3.6%)
Total 252 (100%) 108 (100%) | 360 (100%)

Ever diagnosed with obesity before COVID-19 (p = 0./2)

No 234 (92.9%) 94 (87%) | 328 (91.1%)
Yes 18 (7.1%) 14 (13%) 32 (8.9%)
Total 252 (100%) 108 (100%) | 360 (100%)
No 192 (76.2%) 60 (55.6%) 252 (70%)
Yes 60 (23.8%) 48 (44.4%) 108 (30%)
Total 252 (100%) 108 (100%) | 360 (100%)

(Continued)

International Journal of Women’s Health 2025:17 https: 1089



Anto-Ocrah et al

Table 2 (Continued).

Reproductive or gynecologic comorbidity+* (p = 0.02)

No 231 (91.7%) 89 (82.4%) | 320 (88.9%)
Yes 21 (8.3%) 19 (17.6%) | 40 (11.1%)
Total 252 (100%) 108 (100%) | 360 (100%)

Notes: + p < 0.05, included in multivariable models * Reproductive or gynecologic diagnoses included endometriosis, myomas, polycystic ovarian syndrome, and uterine
polyps.

Pre-pandemic menstrual cycles did not differ between the groups (p = 0.63), with most women reporting normal
menstrual cycles. There were also no group differences in education (p = 0.20), age (p = 0.49), parity (p = 0.06), thyroid
abnormalities (p = 1.0), obesity (p=0.12), or vaccination status (p = 0.59).

Objective |: COVID Stress and Menorrhagia

Those with heavy bleeding had higher COVID-stress scores than those without heavy bleeding (p < 0.01) (Table 3), and
as hypothesized, there was a positive association between COVID stress and menorrhagia (Figure 3). Regression models
further supported these findings and showed that, after accounting for relevant covariates, increases in COVID-stress
scores were associated with 0.37 unit increases in menorrhagia scores (adj. f = 0.37, 95% CI: 0.21, 0.53; Table 4).

Objective 2: Menorrhagia and Mental Health

To assess the association between heavy bleeding and women’s mental health, we modeled the AMSS as the indepen-
dent/predictor variable and the MHC as the dependent variable /outcome. As shown in the scatter plot of Figure 4,
increased bleeding severity was associated with a decline in women’s mental health (p = 0.03). After accounting for
baseline depression, regression models (Table 5) showed that an increase in women’s heavy bleeding was associated with
worsened psychological well-being (adj. B = —0.1, 95% CI: —0.24, —0.03); as hypothesized.

Objective 3: Women’s Lived Experiences with Heavy Bleeding During the COVID-19

Pandemic (TABLE 6)

As previously stated, we stratified key questions on the AMSS by mild bleeding (4MSS score = 0—33) and moderate/
severe bleeding (AMSS score = 34-100) and compared participants’ responses to gain a deeper understanding of
women’s lived experience with heavy menstrual bleeding during the pandemic. As previously stated, the selection of
key questions was guided by the expertise of our ObGyn co-author SH, following the principles of Item Response
Theory.*® All findings were statistically significant as shown in Table 6.

Table 3 Comparison of COVID Stress Scores for Participants with Mild Aberdeen
Menorrhagia Severity Scale (AMSS) Scores (0-33) and Moderate/Severe Aberdeen
Menorrhagia Severity Scale (AMSS) Scores (34—100). n = 341*

COVID stress score

Mild 234 144 | 7.8 0 10 15| 19.75 40 | T-Statistic: —4.3
P-value < 0.01

Moderate/severe 107 17.2 7.0 0| 145 18 20 40

Total 341 153 | 7.7 0 11 16 20 40

Note: *Excludes 19 participants with missing COVID stress data.
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Figure 3 Scatter Plot of COVID Stress vs Heavy Menstrual Bleeding, Assessed with the Aberdeen Menorrhagia Severity Scale (AMSS), n = 341*.

With regard to menorrhagia and menstrual pain, compared to those with mild bleeding, women who experienced
heavy menstrual bleeding were more likely to report severe/very severe pain as well as incapacitation due to their
menorrhagia. When looking at the impact of menorrhagia on daily activities, socialization and sexual wellbeing, we
found that compared to the mild group, more heavy bleeders reported that menorrhagia negatively affected their
socialization and sex life, all potentially impacting their interpersonal relationships, affecting their overall quality of
life. Regarding menorrhagia and menstrual product usage, the data showed that consistently, those with heavy
bleeding reported needing to manage their flow with large quantities of menstrual products, at times needing to use

multiple products simultaneously, including menstrual cups.

Discussion

Our first objective was to examine the relationship between COVID stress and menorrhagia. Findings from this study showed
a positive association between COVID stress and menorrhagia (Figure 3). This suggests that women’s heavy bleeding
experiences may have intensified with increasing experiences of COVID-related stress. At the time, the study was conducted -
May 2021 - participants had already endured over a year of the pandemic. By April 2020, a month after the World Health
Organization’s declaration of the global pandemic and amidst growing reports of intensified gender inequities,'®"" the United
Nations Sustainable Development Group declared, that“across every sphere, from health to the economy, security to social

Table 4 Unadjusted and Adjusted Linear Regression Models of the Association Between COVID-

Stress and Menorrhagia During the COVID-19 Pandemic (n = 360)

Coef | Std Err t P>t [0.025 | 0.975]
Const 19.1585 1.597 11.998 0.000 16.018 | 22.299
Covid stress 0.4493 0.094 4.785 0.000 0.265 0.634
Dep. Variable: Aberdeen score R-squared: 0.243
Model: OLS Adj. R-squared: 0.221
Method: Least Squares F-statistic: 11.18
Date: Sun, 04 Feb 2024 Prob (F-statistic): | 1.30e-16
Time: 23:24:41 Log-Likelihood: | —1402.3
No. Observations: 360 AIC: 2827.
Df Residuals: 349 BIC: 2869.
Df Model: 10
Covariance Type: nonrobust
(Continued)
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Table 4 (Continued).

coef | std err t P>t [0.025 | 0.975]
Const 13.8380 1.654 8.367 0.000 10.585 | 17.091
Covid stress 0.3697 0.079 4.658 0.000 0.214 0.526
Do not currently smoke |
Currently smoke 5.5331 1.432 3.865 0.000 2717 8.349
No gynecology history |
Has gynecology history 9.1635 2.089 4.387 0.000 5.056 | 13.271
No depression history |
Has depression history 4.7951 1.428 3.359 0.001 1.987 7.603
White |
African American/Black 8.5518 2.135 4.005 0.000 4352 | 12.752
Asian 0.5235 2.286 0.229 0.819 -3.973 5.020
Other —1.4698 2.338 —0.629 0.530 —6.069 3.129
Single |
In relationship 3.3001 1.791 1.843 0.066 -0.222 6.822
Married 3.2936 1.547 2.129 0.034 0.251 6.336
Other —4.8136 3.284 —1.466 0.144 | —11.273 1.645

Note: Crude (p < 0.01) Adjusted (p < 0.01, F-statistic).

protection, the burdens of COVID-19 are exacerbated for women and girls simply by virtue of their sex.'*> The World
Economic Forum further added that it would take at least 39 years to correct the gender setbacks imposed by the pandemic.'? It
was against this backdrop that our study was conducted. A year into the pandemic, study participants were immersed in
chronic pandemic stress, as mandatory lockdown and movement restrictions restricted access to childcare and household
resources. Despite the overall incidence of heavy menstrual bleeding in our study, (20.8%) approximated population level

316 within the group of people who had heavy bleeding, the incidence

estimates before (20%), and during the pandemic (18%),
was almost 40%. Meaning that for four in ten women in our sample who experienced heavy menstrual bleeding during the
pandemic, this bleeding pattern was new. A menorrhagia incidence of 40%, though alarming, may not be surprising when

contextualized. Out of the 1,031 participants included in a study by Phelan et al, 47% experienced heavy periods and 5%

AMSS and MHC score
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Figure 4 Scatter Plot of the Association Between Menorrhagia Measured by the Aberdeen Menorrhagia Severity Scale (AMSS) and Mental Health Measured by the Mental
Health Continuum (MHC) Scale (n = 360).
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Table 5 Unadjusted and Adjusted Linear Regression Models of the Association Between Mental
Health Measured by the Mental Health Continuum (MHC) Scale and Menorrhagia Measured by the
Aberdeen Menorrhagia Severity Scale (AMSS) During the COVID-19 Pandemic (n = 360)

Coef | Std Err t P>|t] | [0.025 | 0.975]
Const 37.4873 1.956 19.075 0.000 | 33.622 | 41.352
Aberdeen score —0.1448 0.067 —2.166 0.031 | -0.276 | —0.013
Dep. Variable: MHC score R-squared: 0.033
Model: OLS Adj. R-squared: 0.028
Method: Least Squares F-statistic: 6.167
Date: Wed, 31 Jan 2024 Prob (F-statistic): | 0.00233
Time: 12:55:56 Log-Likelihood: | —1533.2
No. Observations: 360 AIC: 3072
Df Residuals: 357 BIC: 3084
Df Model: 2
Covariance Type: nonrobust

coef | std err t P>t | [0.025 | 0.975]
Const 38.0667 1.959 19.433 0.000 | 34214 | 41919
Aberdeen —0.1028 0.068 —-1.511 0.132 | -0.236 | —0.03I
No depression history |
Has depression history —5.5766 2.028 -2.749 0.006 | —9.566 | —1.588

Note: Crude (p = 0.03) Adjusted (p < 0.0, F Statistic).

Table 6 Examining Women'’s Lived Experiences with Heavy Bleeding During the COVID-19 Pandemic. Mild Aberdeen Menorrhagia
Severity Scale (AMSS) Scores (0-33) and Moderate/Severe Aberdeen Menorrhagia Severity Scale (AMSS) Scores (34-100); n = 360

Menorrhagia and Pain

On average, during the last three months, have your periods been associated with any pain? (p < 0.01)

No pain at all

60 (23.8%)

1 (0.9%)

61 (16.9%)

Slight pain

91 (36.1%)

10 (9.3%)

101 (28.1%)

Moderate pain

76 (30.2%)

43 (39.8%)

119 (33.1%)

Severe pain

20 (7.9%)

36 (33.3%)

56 (15.6%)

Very severe pain

5 (2%)

18 (16.7%)

23 (6.4%)

Total

252 (100%)

108 (100%)

360 (100%)

Menorrhagia and Quality of Life

On average, during the last three months, have you been confined to bed with each period? (p < 0.01)

No, not at all

205 (81.3%)

23 (21.3%)

228 (63.3%)

Yes, usually for part of one day

42 (16.7%)

39 (36.1%)

81 (22.5%)

Yes, usually for the whole of one day

4(1.6%)

28 (25.9%)

32 (8.9%)

Yes, usually for more than one day

1 (0.4%)

18 (16.7%)

19 (5.3%)

Total 252 (100%) 108 (100%) 360 (100%)
(Continued)
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Table 6 (Continued).

hobbies, social life) (p < 0.01)

On average, during the last three months, have your leisure activities been affected by your heavy periods? (including sport,

Not affected by heavy periods

172 (68.3%)

3 (2.8%)

175 (48.6%)

Mildly affected by heavy periods

62 (24.6%)

18 (16.7%)

80 (22.2%)

Moderately affected by heavy periods 18 (7.1%) 55 (50.9%) 73 (20.3%)
Severely affected by heavy periods 0 (0.0%) 22 (20.4%) 22 (6.1%)
Heavy periods have prevented any social life at all 0 (0.0%) 10 (9.3%) 10 (2.8%)

Total

252 (100%)

108 (100%)

360 (100%)

On average, during the last three months, has your sex life been affected by

your heavy periods? (p < 0.01)

Not affected by heavy periods

142 (56.3%)

8 (7.4%)

150 (41.7%)

Mildly affected by heavy periods

29 (11.5%)

19 (17.6%)

48 (13.3%)

Moderately affected by heavy periods 14 (5.6%) 26 (24.1%) 40 (11.1%)
Severely affected by heavy periods 2 (0.8%) 17 (15.7%) 19 (5.3%)
Heavy periods prevented any sex life at all 2 (0.8%) 20 (18.5%) 22 (6.1%)
Does not apply 63 (25%) 18 (16.7%) 81 (22.5%)

Total

252 (100%)

108 (100%)

360 (100%)

Menorrhagia and Product Use

On average, during the last three months, how many tampons might you use on the heaviest day of your period? (p < 0.01)

No tampons at all

128 (50.8%)

38 (35.2%)

166 (46.1%)

Between | and 5 tampons

82 (32.5%)

23 (21.3%)

105 (29.2%)

Between 6 and 10 tampons 33 (13.1%) 27 (25%) 60 (16.7%)
Between |1 and 15 tampons 8 (3.2%) 13 (12%) 21 (5.8%)
More than 15 tampons 1 (0.4%) 7 (6.5%) 8 (2.2%)

Total

252 (100%)

108 (100%)

360 (100%)

On average during the last 3 months, how many pad

s might you use on the heaviest day of your period? (p < 0.01)

No pads at all

73 (29%)

15 (13.9%)

88 (24.4%)

Between | and 5 pads

127 (50.4%)

33 (30.6%)

160 (44.4%)

Between 6 and 10 pads

34 (13.5%)

29 (26.9%)

63 (17.5%)

Between || and 15 pads

12 (4.8%)

21 (19.4%)

33 (9.2%)

More than |5 pads

6 (2.4%)

10 (9.3%)

16 (4.4%)

Total

252 (100%)

108 (100%)

360 (100%)

(Continued)
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Table 6 (Continued).

On average during the last 3 months, how many menstrual cups might you use on the heaviest day of your period? (p < 0.01)

No cups at all 235 (93.3%) 82 (75.9%) 317 (88.1%)
Between | and 5 cups 13 (5.2%) 10 (9.3%) 23 (6.4%)
Between 6 and 10 cups 2 (0.8%) 11 (10.2%) 13 (3.6%)
Between |1 and 15 cups 2 (0.8%) 2 (1.9%) 4(1.1%)
More than 15 cups 0 (0.0%) 3 (2.8%) 3 (0.8%)
Total 252 (100%) 108 (100%) 360 (100%)

At any time during the last three months, did you require more than one form of protection at the same time (p < 0.01)

No 216 (85.7%) 43 (39.8%) 259 (71.9%)
Tampon, pad and menstrual cup together 10 (4%) 17 (15.7%) 27 (7.5%)
Two pads together 'l (4.4%) 23 (21.3%) 34 (9.4%)
Tampon, two pads and menstrual cup together 0 (0.0%) 6 (5.6%) 6 (1.7%)
More protection than this 1 (0.4%) 7 (6.5%) 8 (2.2%)
Other 14 (5.6%) 12 (11.1%) 26 (7.2%)
Total 252 (100%) 108 (100%) 360 (100%)

reported that their menorrhagia incidence had increased during the pandemic (p < 0.01).'® Additionally, 49% of the women
they surveyed reported painful periods and 7% stated that the incidence of painful periods had also increased during the
pandemic (p <0.01). Similarly, Rehan et al corroborate our findings in a systematic review and report that increasing pandemic
stress predicted heavier menstrual bleeding (p = 0.03), as well as increasing incidence of painful periods (p < 0.01).>” Aolymat
et al further quantify these estimates and report that the incidence and severity of painful periods increased from 37% pre-
pandemic to 50% during the pandemic in their study of Jordanian Medical Students.*® With limited care-seeking options, most
self-medicated with over-the-counter pain relievers, such as ibuprofen and non-steroidal anti-inflammatory drugs (NSAIDs),
which tend to be less effective than the gold standards of antifibrinolytics, progestogens, and combined hormonal
contraceptives.***” Thus, many people with heavy bleeding received sub-optimal care during the pandemic. Poorly managed
menorrhagia could result in a snowball of complications such as anemia, iron deficiency, and chronic pain syndrome.*
Fertility may be compromised, and the risk of pregnancy-related complications can be heightened, leading to subsequent
declines in maternal and fetal outcomes.>

In our second objective, which was to examine the relationship between menorrhagia and mental health, we found
that those with increased heavy bleeding also reported worse psychological well-being. The relationship between the
menstrual cycle, COVID, and anxiety/stress has been referred to as a triangle, with each of the three impacting the
other.*' Stress, particularly stress related to COVID-19, is well-documented as being linked to mental health

outcomes,4 144

and several studies have found associations between COVID-19 related stress and changes to the
menstrual cycle.'* 644145 However, it is important to note that this connection is significantly more pronounced in
women with heavy menstrual bleeding, as demonstrated by our findings and the literature.'*'®**® Disregarding the
underlying bleeding condition of these women, and assuming that their COVID stress and mental health challenges
mirror those of the general population may lead to suboptimal clinical care. A systematic review investigating the
relationship between psychological stress (including COVID-19, academic, and occupational stress) and menstrual cycle

irregularity found that most studies report an association between psychological stress and menstrual dysfunction, with
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Pandemic

Figure 5 The Cycle of Stress, Menstruation, and Poverty.

the most common disruptions being irregular menstruation and abnormal menstrual flow.*® The authors suggest that
psychological stress is a modifiable risk factor for menstrual disorders, supporting the stress-to-menorrhagia pathway. In
this research study, we investigate the triangular intersection of heavy menstrual bleeding, COVID-related stress, and
mental health, with our findings revealing valid associations between these factors. Notably, 20% of women in our study
experienced the onset of menorrhagia during the pandemic, which is a critical finding in the context of COVID-19.
Although our study was cross-sectional and causality cannot be implied, the implications of this finding could include:
increased patient load for obstetric and gynecological practitioners, greater mental health burden on psychological service
providers, economic strain on patients due to higher consumption of menstrual products. Impact on patient (and their
partners’) sexual health and well-being, potential long-term effects on fertility for women desiring pregnancy, deleterious
impacts on patients’ overall quality of life. When heavy menstrual bleeding is effectively treated, it has been shown to
reduce stress and improve mental health by addressing both the physical and psychological burdens of the condition.>”
For example, research has shown that anemia resulting from prolonged heavy bleeding is a significant risk factor for
depression. Treating the bleeding can alleviate anemia and, in turn, depressive symptoms. Hormonal treatments like
contraceptives or other therapies that regulate bleeding can lead to decreased mood-related symptoms by stabilizing
hormonal fluctuations.®” This research aims to advocate for the consideration and treatment of menorrhagia, as women’s
reproductive health is integral to their overall well-being.

In our final objective, we examine women’s lived experiences with heavy bleeding during COVID. We found that
compared to those with mild bleeding, women with heavy bleeding were more likely to report severe/very severe pain,
incapacitation, negative changes to socialization and sex lives, and a need for large quantities of menstrual products, or
needing to use multiple products simultaneously.
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Self-management of heavy and painful menses was further compounded by the financial toll of the pandemic;
particularly for those who needed to use multiple products simultaneously. The average menstruator spends approxi-
mately $13.25/month on menstrual products. For the approximately 40 years that they menstruate, this totals over $6000
on menstrual products per person (excluding taxes and inflation).** For those with heavy bleeding, the financial burden
can be crippling; particularly if one has to use combinations of tampons, pads and menstrual cups simultaneously. The
cost of products during the pandemic - when many were experiencing financial burdens - may have further exacerbated
the psychological toll of stress, which could in turn worsen menstrual bleeding patterns, necessitating more product
usage, and leading to even more financial pressures.*”>® Due to this, the cycle of psychological stress for people with
menstrual periods continues (Figure 5). Research shows that this vicious cycle of stress, menstruation, and poverty was
especially worse for those who experienced a loss of income during COVID-19. Many resorted to using makeshift period
products and/or prolonging their menstrual product usage, an unhygienic practice that has been associated with toxic
shock syndrome and other medical conditions.’®!

Proper clinical management of menorrhagia may have been even more critical during the pandemic due to the impact
on patients’ psychosocial outcomes particularly their social isolation. Although menorrhagia is rarely life threatening, its
impacts on one’s personal, family, social, and work life, as well as overall quality of life, can be profound. In fact, those
with menorrhagia have described the loss or reduction of daily activities as more important than the actual volume of
bleeding,>* and our findings support this assertion. Heavy bleeding was associated with worse mental health, even after
accounting for depression history. Additionally, those with heavy bleeding reported more isolation, bed confinement, less
socialization, and more impacts on their relationships. Social isolation, which co-occurs with loneliness, has been
associated with elevated systolic blood pressure, increased risk for heart disease, stroke and dementia.’>>* The excessive
bed confinement and limitations in socialization imposed by heavy bleeding in our study may put women with these
experiences at even greater risk of being “a statistic” in the loneliness pandemic, increasing their susceptibility to
downstream cardiovascular and neurological morbidity. Therefore, despite it being rarely life threatening, treatment of
menorrhagia is imperative.

Human rights advocates have criticized governments, civil society organizations, and the international community for
not incorporating a comprehensive gender analysis when setting the lockdown policies.”!""'* COVID guidelines, they
claim, failed to consider women’s unique health needs (compared to men’s), and the latitude necessary to manage their
various obstetric and gynecological needs. The pandemic highlighted the need for more efficient processes to manage
patients with menorrhagia; particularly those whose symptoms could not be alleviated with ibuprofen and other NSAIDs
alone.*** Lapses in Internet access for minority patient populations (who are most prone to heavy bleeding as shown in
our study), digital literacy (on the part of both patients and providers), and telehealth infrastructures made treatment in
primary care settings difficult, and referral to secondary care close to impossible.*>>>-*® Thankfully, telemedicine became
common practice as the pandemic progressed. As mobile health (mHealth) applications (apps) gained ubiquity, insurance
coverage and reimbursements improved, giving providers more latitude in their clinical decision-making. The apps
facilitated appointment scheduling, communication, and management of reproductive care.”’ >° These digital innovations
left footprints that can be used to inform the clinical management of menorrhagia patients in the event of future
pandemics. Data collected from mHealth and mobile device apps during the COVID-19 pandemic can be used to
track the longitudinal impact of heavy bleeding on people’s reproductive life course, including treatment, delays in care

seeking, (in)fertility, and other relevant outcomes.’’

Limitations

To our knowledge, this study is one of a few to evaluate women’s lived experiences with heavy bleeding and menstrual
product use during the COVID-19 pandemic across the United States. The study is not without limitations, however. The
first is the lack of objective assessments of menorrhagia. Correlating women’s subjective reporting of blood loss with

objective, quantifiable measures of blood loss, eg, with menstrual pictograms,’®

would have strengthened the study.
However, research shows that the validity of women’s self-reports of their own reproductive histories compared with
medical records and other gold standards, ranges from 92.9% to 100%, implying that the probability of recall bias is low.®

Additionally, while objective quantification of menstrual blood loss may be valuable for research purposes, the subjective
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impact of menorrhagia on a patient’s mental health and quality of life may be of greater clinical relevance. A patient with
80 mL of blood loss/period who reports “moderate” menstrual pain accompanied by less than a day of bed confinement,
moderate impact on socialization, and needing only 2 sanitary pads for protection is substantially different from another
with the same amount of loss, who reports severe menstrual pain, a day or more of bed confinement, severely impacted
socialization, and requiring multiple menstrual products to manage their flow. Studies aimed at validating people’s self-
reports should not discount their lived experiences. These subjective reports are critical for assessing the severity of the
menorrhagia, and subsequent responses to treatment.®

A second limitation is the cross-sectional study design, and the lack of longitudinal data to assess the chronicity of
menorrhagia, particularly for the incidental cases. Did these women’s heavy bleeding resolve after the pandemic? How
long did that take? What types of treatment did they receive if clinical management was necessary? What was the
underlying pathology for the bleeding? Was it merely stress or were there underlying coagulopathies and malignancies?®’
Future studies that compare the long-term psychosocial and physiological outcomes of those with and without heavy
bleeding prospectively will allow reproductive epidemiologists to better assess the impact of menorrhagia beyond the
pandemic. Such longitudinal data could help clinicians and researchers understand the long-term impact of pandemics on
menstruator’s reproductive health, including their fertility outcomes.

A third limitation is that, although we report statistically significant associations between COVID stress and several
adverse menstrual effects, the regression “r” values were low (as also would be the r* values), indicating that stress did
not explain the majority of variation around the mean. Thus, COVID stress is a factor, but not the only factor in
explaining the menstrual changes occurring during the pandemic. It is important to clarify that the aim of this study was
not to establish causal relationships between these variables. Rather, our goal was to highlight these associations and
influence future research endeavors to meaningfully unpack the associations between menstrual changes and other
pandemic-related experiences.

Finally, there may be groups of individuals who menstruate but do not self-identify as women. Our study focused on
the lived experiences of those who self-identify as women, limiting its generalizability. More research on the former
group is needed to better understand their unique experiences and challenges related to menstruation, as well as how
these intersect with gender identity and broader social factors.

These noted limitations are counterbalanced by the particular strengths of our study design including the ability to
generate a broadly cross-sectional cohort that represents the regional and demographic distribution of the United States
population. Within this cross section, we sought to elicit in qualitative and quantitative fashion the details of menstruating
people’s lived experiences with bleeding before and during the COVID-19 pandemic. Although exploring menstrual
bleeding patterns in women who were not actively menstruating (eg, menopausal, pregnant, or taking hormonal birth
control) was scientifically unsound—and therefore the study’s findings are not generalizable to these groups—the
insights gained remain highly relevant. The data can still inform policy development and clinical guidelines specifically
for actively bleeding women—those for whom COVID stress appears to have a direct impact on the menstrual health. For
instance, screening protocols could incorporate stress assessments as part of a broader diagnostic framework for women
with unexplained heavy bleeding, allowing for early identification and intervention. Additionally, the findings highlight
the need for mental health support and stress reduction interventions targeted at this population to address the biological
pathways connecting stress and heavy menstrual bleeding. Furthermore, even though the study focused on actively
bleeding women, it raises another critical question: how does stress impact those not actively bleeding, such as women
under the psychological strain of the COVID-19 pandemic or other life stressors? While these women may not be present
with menorrhagia, the biological effects of stress could manifest as changes to menstrual patterns, hormonal fluctuations,
or mental health challenges. Exploring these dynamics could provide insights into how environmental stressors influence
reproductive and mental health over time and inform a broader public health response.

By applying the study findings to shape interventions for actively bleeding women while also examining the ripple
effects of stress on those not actively bleeding (eg, through COVID-related stress or other psychological factors),
healthcare systems can adopt more nuanced and proactive approaches to address the mental health and reproductive

health needs of diverse populations.
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Conclusion

Our study found that there is a relationship present between COVID stress and menorrhagia as well as menorrhagia and
mental health. Additionally, we examined the lived experiences of women with heavy bleeding and found that they face
numerous challenges that they attribute to their bleeding. An increasing body of evidence is emerging to characterize the
reproductive implications of living during a global pandemic. The etiologies of observed reproductive implications are
likely multi-factorial, representing not only the body’s response to infection and stress but also complex interactions
between life-course disruption, changes in physical activity, modifications to interpersonal interactions, financial strain,
and psychological stress. This work seeks to apply validated psychological and menstrual inventories to detail interac-
tions between COVID-associated stress and menstrual changes towards the goal of better understanding elements of
these complex interactions. Although the reported correlation coefficients are generally characterized as “weak” our
survey data provide evidence suggesting that these relationships are likely meaningful and non-trivial. We encourage
future research to explore the complex and dynamic connections between stress, mental health, and menstrual health in
greater depth. Additionally, future studies should attempt to look into the lived experiences of nonbinary and transgender

individuals who menstruate in order to get clearer and more generalizable findings related to heavy bleeding.
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