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Abstract

Objective: During the menopause transition (MT), abnormal uterine
bleeding, characterized by prolonged (PMB) or heavy (HMB) menstrual
bleeding, occurs often. We assessed whether PMB or HMB was asso-
ciated with fatigue.

Methods: We used longitudinal daily menstrual calendar data from
2,329 participants in the Study of Women's Health Across the Nation
to identify episodes of HMB and PMB. At seven annual follow-up
visits, four symptoms of fatigue were queried (worn out, feeling tired,
full of pep, having energy). General linear mixed models with random
intercepts for each woman assessed the association between each fa-
tigue variable and PMB or HMB recorded during the 6 months prior
to each annual follow-up visit. Models were adjusted for race and eth-
nicity, age, body mass index, hormone therapy use, depressive and
anxiety symptoms, perceived stress, sleep problems, cigarette use,
and discrimination.

Results: After adjustment, reporting three or more episodes of HMB
in the prior 6 months was positively associated with feeling tired (odds
ratio [OR] = 1.62, 95% CI = 1.11 to 2.38) and being worn out
(OR =1.44, 95% CI = 0.98 to 2.13), whereas three or more episodes
of PMB in the prior 6-month window was negatively associated with
being full of pep (OR = 0.68, 95% CI = 0.49 to 0.95).

Conclusions: HMB and PMB during the MT were associated with in-
creased odds of experiencing three symptoms of fatigue. Greater clinical
attention to bleeding changes and associated symptoms, including fatigue
and lack of energy, is warranted, as is education of women about potential
health consequences of excessive menstrual bleeding during the MT.
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M ost women transitioning through menopause experience
changes in the amount and duration of menstrual flow,
with many reporting episodes of prolonged (PMB) or heavy
(HMB) bleeding that meet the criteria for abnormal uterine
bleeding (AUB). AUB is defined as menstrual bleeding within
a 6-month period that is excessive in amount, frequency, or du-
ration." In the Study of Women's Health Across the Nation
(SWAN), analyses of prospectively recorded daily menstrual
calendars revealed that one in three women transitioning through
the menopause had episodes of AUB, including both PMB or
HMB.” Similarly, in a cross-sectional survey of Swedish women
aged 40 to 45 years, 32% reported experiencing HMB.?

Although studies are few, available evidence points to ad-
verse effects of AUB on women's quality of life.*> A system-
atic review found that women with AUB scored below the 25th
percentile on health-related quality of life measured by the
36-item Short Form Health Survey (SF-36),” whereas a large
cross-national European study of women aged 18 to 57 years
reported that women associated their experiences of unusual
fatigue, tiredness, or exhaustion with HMB.%” However, de-
spite the documented increase in the frequency of AUB during
the menopause transition (MT),? no studies, to our knowledge,
have focused on AUB and whether it is associated with nega-
tive symptoms during this life stage.

We hypothesized that AUB during the MT, especially
when characterized by HMB, would be related to fatigue symp-
toms, because HMB is linked to iron deficiency anemia, a well-
recognized etiology of fatigue.®!! In the United States, midlife
women were two to four times as likely to experience debili-
tating forms of syndromic fatigue when compared with their
male counterparts, with the MT and gynecological morbid-
ities suspected as risk factors.'>'* The present analysis used
prospectively collected, longitudinal, daily menstrual calendar
data from midlife women to assess whether HMB or PMB re-
corded during the 6 months prior to a follow-up visit was asso-
ciated with reporting four specific symptoms of fatigue (feel-
ing worn out, feeling tired, not feeling full of pep, or not having
energy) reported at that follow-up visit.

METHODS

In 1996 to 1997, the longitudinal cohort of SWAN enrolled
3,202 women aged 42 to 52 years who were premenopausal or
early perimenopausal. Participants were followed approximately
annually."® To be eligible for the cohort at baseline, women
could not be pregnant, lactating, or using exogenous sex hor-
mones, and they had to have a uterus and at least one ovary in-
tact and to have had a menstrual cycle in the previous 3 months.
Each of the seven participating clinical sites enrolled White
women and either Black (Boston, Chicago, Pittsburgh, and
southeast Michigan), Chinese (northern California), Japanese
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(Los Angeles), or Hispanic (New Jersey) women. At baseline
and each follow-up visit, women completed questionnaires
about their menstrual, gynecological, and medical history, in-
cluding information on surgeries and exogenous hormone
use as well as about their symptoms, lifestyle, and life context.
Height and weight were measured. From enrollment through
the follow-up visit 10, women also maintained a monthly men-
strual calendar in which they recorded their menstrual bleeding
until 2 years after their final menstrual period or for up to
10 years. The institutional review board at each study site ap-
proved the study protocol, and participants provided written,
informed consent at each visit.

To be eligible for the present analyses, SWAN participants
had to have provided menstrual calendars for at least 6 months
(n = 2,755, 86.0% of the cohort) and to have had at least one
bleeding episode within a 6-month window prior to follow-up
visits 1 through 6 and 8, which included the fatigue variables.
Mean follow-up time was 3.7 years, with a range of 0.5 to
8.1 years. Among the 2,329 women included in the analyses,
733 (31.5%) contributed one to two observations, 688 (29.5%)
contributed three to four observations, and 908 (39.0%) contrib-
uted five to seven observations.

Abnormal uterine bleeding

In the monthly menstrual calendars, participants prospec-
tively recorded each day they bled and the amount of flow
using prespecified categories: spotting (bleeding not requiring
the use of a sanitary product or not filling a regular-sized san-
itary product), light to moderate bleeding (sanitary protection
was required but needed to be changed only a few times per
day or every 3 to 4 hours), or very heavy bleeding (needing to
change sanitary product every 1-2 hours for more than 4 hours
during the day). PMB was defined as episodes that lasted more
than 8 days and HMB as a report of very heavy bleeding for 3 or
more days .'*!” For each 6-month window preceding an eligi-
ble follow-up visit, we created four variables indicating whether
a woman had had at least one episode of PMB, at least one ep-
isode of HMB, three or more episodes of PMB, and three or
more episodes of HMB.

Vitality and fatigue were assessed using four items from
the SF-36."® To gauge vitality, women were asked: “During
the past 4 weeks, how much time they felt full of pep” (“Did
you feel ‘full of pep’?”) or full of energy (“Did you have a
lot of energy?”). To estimate fatigue, they were queried about
feeling worn out (“Did you feel worn out?”) or tired (“Did
you feel tired?”). Response options included “all of the time,”
“most of the time,” “a good bit of the time,” “‘some of the time,”
“a little of the time,” and “none of the time.” Answers to each
question were dichotomized: all of the time, most of the time,
or a good bit of the time versus some of the time, a little of
the time, or none of the time. Rather than combining the four
items into a total score (ie, the SF-36 Vitality Scale), we exam-
ined each as a separate outcome, because fatigue is considered
a distinct construct from a lack of energy; each construct is
therefore best measured independently.'’

Covariates

Self-reported race/ethnicity (Black, Chinese, Hispanic,
Japanese, and White) was ascertained at baseline. Time-varying

21

covariates included age, measured body mass index (BMI,
weight/[height]?), smoking status, depressive symptoms, anxi-
ety symptoms, discrimination, perceived stress, sleep quality,
and use of menopausal hormone therapy (HT). Smoking status
was categorized as current smoker versus former/never smoker.
Depressive symptoms were assessed by the Center for Epide-
miological Studies Depression Scale and categorized (yes/no)
based on scoring in the upper quartile (score =13).2° Anxiety
symptoms were assessed as reporting irritability or grouchi-
ness, feeling tense or nervous, heart pounding or racing, and
feeling fearful for no reason in the past 4 weeks; response op-
tions included not at all (0), 1 to 5 days (1), 6 to 8 days (2), 9 to
13 days (3), and every day (4), which were summed across the
four questions. Women were classified as having anxiety
symgtoms (yes/no) based on scoring in the top quintile (score
>4).?! Discrimination was assessed via the Detroit Area Study
Everyday Discrimination Scale,”> which includes nine ques-
tions about experiences of everyday discrimination in the past
year; in SWAN, an additional item was included regarding
“people ignore you or act as if you aren't there.”*> We averaged
across responses to each item of never experiencing (0) to often
experiencing (3) to create a continuous summary score of dis-
crimination. Perceived stress in the past 2 weeks was measured
using the four-item Cohen's Perceived Stress Scale,”* with item
responses scored on a 1- (never) to 5-point (very often) scale.
A total score (range, 4-20) was calculated by summing across
responses to the four items after reverse scoring the two posi-
tive items. Sleep problems (yes/no) were based on whether in
the past 2 weeks a woman reported trouble falling asleep, wak-
ing up several times, or waking earlier than planned. HT use
within the past 6 months (yes/no) was ascertained from the
monthly menstrual calendars.

Analyses

We calculated means and SD of continuous variables and
frequencies of categorical variables. We ran generalized linear
mixed models with a binomial distribution and logit link with
random intercepts for each woman, modeling each vitality and
fatigue variable separately, first with PMB and then with HMB
as predictors. Bleeding variables, assessed in the 6 months pre-
ceding ascertainment of fatigue, were modeled in two ways: (1)
experiencing any PMB or HMB in the past 6 months and (2)
experiencing three or more episodes of PMB or HMB in the past
6 months. Covariates were identified based on a priori knowledge
of factors associated with AUB and with fatigue. We first ran
models unadjusted for covariates. Next, models were adjusted
for race and ethnicity and time-varying age, BMI, and HT
use. Finally, we additionally adjusted for time-varying depres-
sive symptoms, anxiety symptoms, perceived stress, sleep
problems, smoking, and discrimination. We retained all covar-
iates as the fully adjusted models had the best fit based on the
Bayesian information criterion. All time-varying covariates
were measured concurrently with the fatigue outcomes or, if
not assessed at the concurrent visit, were carried forward from
the closest prior visit. As a sensitivity analysis, we ran ad-
justed models with the SF-36 Vitality Scale (sum of scores
for all four items) as the outcome. All statistical analyses were
performed using SAS 9.4 (SAS Institute, Inc, Cary, NC). Sta-
tistical significance was set at a < 0.05.
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RESULTS

The study sample included 552 (23.7%) Black, 1,177
(50.5%) White, 222 (9.5%) Chinese, 125 (5.4%) Hispanic, and
253 (10.9%) Japanese women. At the first follow-up visit, study
participants had a mean age of 47.3 (SD, 2.6) years and a mean
BMI of 27.8 (SD, 7.1) kg/m?. A total of 138 participants (5.9%)
reported using HT in their menstrual calendars; 303 (13.1%)
were current smokers. Depressive symptoms, anxiety symp-
toms, and sleep problems were reported at the first follow-
up visit by 24.9%, 17.6%, and 29.6% of women, respectively.
The mean perceived stress score was 8.06 (SD, 2.88), and the
mean discrimination score was 1.71 (SD, 0.48).

During the 6 months prior to the first follow-up visit,
20.7% of women recorded at least one episode of HMB,
whereas 5.0% recorded HMB at least three times (Table 1).
Similarly, 24.4% recorded PMB, with 4.6% recording PMB
at least three times (Table 1). At the first follow-up visit, about
one quarter of study participants reported fatigue: 26.6% re-
ported feeling tired in the past 2 weeks, and 24.2% reported
feeling worn out in the past 2 weeks. In contrast, half of the
women reported having energy (50.2%) and being full of
pep (50.0%).

In unadjusted longitudinal analyses, women who reported
any HMB had about a 30% greater odds of feeling tired (odds
ratio [OR]=1.33,95% CI=1.10-1.62) or worn out (OR = 1.34,
95% CI = 1.10-1.63), and a lower odds of having energy
(OR=0.78,95% CI=0.64-0.95) or being full of pep (OR=0.81,
95% CI =0.67-0.99) compared with women who did not report
HMB (Table 2). Odds were about 70% higher among women
who reported three or more episodes of HMB for feeling tired
(OR = 1.75, 95% CI = 1.21-2.53) or worn out (OR = 1.67,
95% CI = 1.15-2.41), whereas odds for having energy and feel-
ing full of pep changed little and were no longer statistically sig-
nificantly different from the odds in women who did not. Except

TABLE 1. Proportion of women reporting heavy or prolonged
menstrual bleeding? during the 6 months prior to the first follow-up
visit and symptoms of fatigue based on the SF-36 scale at the first
follow-up visit: The Study of Women's Health Across the

Nation (N = 2,329)

Characteristics n (%)
Heavy bleeding 23 d at least once 481 (20.65)
Heavy bleeding 23 d at least three times 117 (5.02)
Prolonged bleeding at least once 568 (24.39)
Prolonged bleeding at least three times 107 (4.59)
Feeling tired” 620 (26.63)
Feeling worn out? 562 (24.16)
Having energy?” 1,168 (50.24)

Full of pep? 1,163 (50.02)

SF-36, 36-item Short Form Health Survey.

“Menstrual bleeding was prospectively recorded each day in a monthly
menstrual calendar. Heavy menstrual bleeding was defined as bleeding that re-
quired changing one's sanitary product every 1 to 2 hours for more than 4 hours
during the day for at least 3 days. Prolonged bleeding was defined as bleeding
for more than 8§ days.

PMissing n = 1 for feeling tired, n = 3 for feeling worn out, n = 4 for having
energy and full of pep.

© 2025 by The Menopause Society

for lower odds of reporting being full of pep (OR = 0.72, 95%
CI = 0.52-0.99) among women reporting PMB at least three
times in the past 6 months, PMB was not significantly associ-
ated with any of the other vitality/fatigue symptoms.

The odds of feeling tired or feeling worn out in association
with reporting any HMB and at least three episodes of HMB
within 6 months were slightly attenuated after adjustment for
age, race and ethnicity, BMI, and HT use. After further adjust-
ment for depressive and anxiety symptoms, smoking, perceived
stress, and discrimination, report of any HMB was no longer as-
sociated with these two fatigue symptoms, but reporting =3
episodes of HMB in the prior 6 months remained statistically
significantly related to feeling tired (OR =1.62,95% CI=1.11-
2.38) and marginally statistically significantly associated with
being worn out (OR = 1.44, 95% CI = 0.98-2.13). In the fully
adjusted model, reporting PMB three or more times in the prior
6-month window remained associated with lower odds of be-
ing full of pep (OR = 0.68, 95% CI = 0.49-0.95).

As a sensitivity analysis, we ran adjusted models with the
SF-36 Vitality Scale (sum of all four items) as the outcome.
Women with 3+ episodes of HMB or PMB within a 6-month
window had lower SF-36 Vitality Scale scores, but 95% CI in-
cluded the null value (data not shown).

DISCUSSION

This study is the first, of which we are aware, to longitudi-
nally evaluate the association between HMB and PMB during
the MT and women's reports of vitality or fatigue. We found
that HMB, specifically HMB occurring at least three times
within the prior 6 months, was associated with 40% to 60% in-
creased odds of reporting fatigue (feeling tired or worn out),
whereas PMB occurring at least three times within the prior
6-month window was associated with a 32% lower odds of en-
dorsing vitality (being full of pep). These findings persisted af-
ter adjusting for several factors that may be related to attributes
of bleeding and may contribute to vitality or fatigue, including
demographic characteristics, trouble sleeping, symptoms of
anxiety and depression, smoking, stress, and discrimination.

Although prior studies have reported an association be-
tween the MT and either absence of energy or presence of fa-
tigue, most used a cross-sectional design, and none examined
possible etiologies of these symptoms .>>27 In an Australian
cross-sectional comparison, 46% of perimenopausal women,
compared with 38% of premenopausal and postmenopausal
women, reported having a lack of energy.®> Similarly, a cross-
sectional study from Brazil found that fatigue, the most fre-
quently reported symptom, was more frequent in perimenopausal
(81%) than premenopausal (61%) women.® In a Nigerian study,
physical and mental exhaustion was the second most frequently
reported menopause symptom (43%).%” Prospective examination
of longitudinal symptom clusters among SWAN participants re-
vealed that low energy and fatigue symptoms were characteristic
of all six identified clusters and were the principal symptoms
present in the least symptomatic cluster.® None of these studies
considered specific risk factors for reporting either absence of
energy or presence of fatigue. However, given the higher preva-
lence of low energy or feeling fatigued among perimenopausal
women, and results of the current study documenting higher
odds of these symptoms associated with HMB and PMB, it is
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TABLE 2. Unadjusted and adjusted odds ratios and 95% CI from generalized linear mixed models for associations between four fatigue
symptoms and heavy or prolonged menstrual bleeding® during the 6 months prior to an annual visit in the Study of Women's Health Across

the Nation
Unadjusted Adjusted for Demographic Factors, HT and BMI? Fully Adjusted¢
OR (95% CI) P OR (95% CI) P OR (95% CI) P
Feeling tired n=2328 n=2,309 n=2281
Any heavy bleeding 1.33 (1.10-1.62)  0.004 1.24 (1.02-1.52) 0.035 1.16 (0.94-1.42)  0.162
Heavy bleeding 3+ times 1.75 (1.21-2.53)  0.003 1.69 (1.16-2.47) 0.007 1.62 (1.11-2.38)  0.014
Any prolonged bleeding 1.01 (0.86-1.20)  0.902 1.00 (0.84-1.19) 0.984 1.04 (0.87-1.24)  0.660
Prolonged bleeding 3+ times  1.19 (0.85-1.66)  0.316 1.22 (0.87-1.72) 0.254 1.31(0.93-1.84) 0.122
Feeling worn out N=2328 N =2,309 N=27281
Any heavy bleeding 1.34 (1.10-1.63)  0.004 1.25 (1.02-1.53) 0.031 1.13(0.92-1.39)  0.247
Heavy bleeding 3+ times 1.67 (1.15-2.41)  0.007 1.50 (1.02-2.20) 0.039 1.44 (0.98-2.13)  0.065
Any prolonged bleeding 0.96 (0.81-1.14)  0.658 0.99 (0.83-1.18) 0.885 1.00 (0.84-1.20)  0.983
Prolonged bleeding 3+ times ~ 1.03 (0.73-1.44)  0.872 1.08 (0.76-1.53) 0.666 1.22 (0.86-1.73)  0.273
Having energy N=2,328 N=2,309 N=2.281
Any heavy bleeding 0.78 (0.64-0.95)  0.013 0.84 (0.69-1.04) 0.102 0.89(0.73-1.10)  0.285
Heavy bleeding 3+ times 0.71 (0.48-1.04)  0.081 0.76 (0.51-1.15) 0.191 0.75(0.49-1.13)  0.166
Any prolonged bleeding 0.98 (0.84-1.16)  0.846 0.99 (0.84-1.18) 0.939 0.95(0.80-1.13)  0.578
Prolonged bleeding 3+ times  0.94 (0.68-1.30)  0.694 0.98 (0.70-1.38) 0.904 0.90 (0.64-1.26)  0.530
Full of pep N=2,329 N=2310 N=2281
Any heavy bleeding 0.81 (0.67-0.99)  0.036 0.87 (0.71-1.07) 0.182 0.94 (0.77-1.16)  0.569
Heavy bleeding 3+ times 0.75(0.52-1.09)  0.127 0.83 (0.56-1.22) 0.338 0.79 (0.53-1.19)  0.261
Any prolonged bleeding 0.97 (0.82-1.14)  0.683 0.97 (0.82-1.15) 0.743 0.92 (0.78-1.09)  0.348
Prolonged bleeding 3+ times  0.72 (0.52-0.99)  0.040 0.77 (0.55-1.07) 0.114 0.68 (0.49-0.95)  0.026

Bold indicates statistically significant associations.

BMI, body mass index; HT, menopausal hormone therapy; OR, odds ratio.
“Menstrual bleeding was prospectively recorded each day in a monthly menstrual calendar. Heavy menstrual bleeding was defined as bleeding that required

changing one's sanitary product every 1 to 2 hours for more than 4 hours during the day for at least 3 days. Prolonged bleeding was defined as bleeding for more

than 8 days.
bAdjusted for age, race/ethnicity, BMI, and hormone therapy use.

“Adjusted for age, race/ethnicity, BMI, hormone therapy use, depressive symptoms, anxiety, perceived stress, sleep problems, smoking, and discrimination.

reasonable to hypothesize that excessive bleeding may contrib-
ute to these symptoms during the MT. One plausible mechanism
of the relationship between AUB and either vitality or fatigue is
iron deficiency and iron deficiency anemia, which are well-rec-
ognized etiologies of fatigue and are complications of AUB.”*%
Bernardi and colleagues found that African American women
who reported having heavy or very heavy menstrual bleeding
had significantly lower hemoglobin, hematocrit, and ferritin
levels than women who did not report HMB."'

This study has some limitations. We did not have suffi-
cient information to permit clinical diagnoses of AUB, nor
did we have measures of iron status to link low energy or fa-
tigue directly to anemia. Therefore, we cannot discern whether
the observed associations between these symptoms and heavy
or prolonged bleeding are mediated, at least in part, by anemia.
However, based on our results, we suggest that the evaluation
of complaints of low energy of fatigue in midlife women should
include inquiry about HMB and PMB and consideration of tests
for anemia and iron stores. Nonetheless, this analysis, conducted
within a multiracial and ethnic cohort, had several strengths.
First, it is one of the first community-based studies of which
we are aware to evaluate the association between the experi-
ence of PMB and/or HMB during the MT and reports of low
energy or fatigue based on prospectively collected, daily
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menstrual bleeding records collected during the 6 months prior
to each energy/fatigue assessment after accounting for several
known risk factors. Second, the broad representation of women
of diverse races and ethnicities enhances the generalizability of
our findings. Third, the study collected information about a va-
riety of relevant covariates that may contribute to feelings of
energy or fatigue in midlife women; we adjusted for these vari-
ables to reduce the likelihood of confounding. Finally, SWAN's
large sample size provides sufficient statistical power to detect
modest but meaningful associations.

CONCLUSIONS

HMB and PMB during MT were associated with increased
likelihood of reporting symptoms of low energy or fatigue. Al-
though these symptoms may be associated with other symptoms
of menopause, including sleep problems, pain, and depression,
we observed a persistent relationship between AUB and energy/
fatigue in these analyses after adjustment for potential con-
founders. Fatigue as a presenting symptom occurs remarkably
frequently in adult women with a long list of gossible etiolo-
gies and a complicated diagnostic algorithm.*® Given the in-
creased frequency of AUB as women transition through meno-
pause, greater clinical awareness of bleeding changes during

© 2025 by The Menopause Society
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this life stage, particularly heavy or prolonged bleeding, and
associated low energy or fatigue symptoms, is warranted.
Quantified measures of AUB are not included in clinical
guidelines on diagnosis or management of fatigue, but our
findings suggest that a menstrual bleeding history is warranted
in midlife women presenting with fatigue symptoms.*'* Be-
cause iron deficiency and related anemia can be readily treated,
their early assessment and remediation in women experiencing
AUB during the MT are warranted, consistent with the Ameri-
can College of Obstetricians and Gynecologists treatment
guidelines”* for AUB, and may help alleviate associated symp-
toms of fatigue during this life stage.

Also, despite their high prevalence and impact on women's
quality of life, limited attention has been afforded to bleeding
problems during the MT in research, the lay press, and social
media.*>® Notably, one of the most frequently used scales to
assess menopause symptoms in research studies globally, the
Menopause Rating Scale,®® does not include questions about
menstrual bleeding. Future studies of menopause should in-
clude assessment of AUB and evaluate its potential impact on
women's experience of menopause and quality of life. Educa-
tion of women about the likelihood of excessive menstrual
bleeding during MT and its potential health consequences is
also warranted.
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