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Purpose: To characterize the burden of uterine fibroids (UF) in individuals experiencing heavy menstrual bleeding (HMB) and 
moderate-to-severe UF-associated pain in terms of symptoms experienced, impact on work and activities, and pain medication use 
both on menstrual and non-menstrual days.
Patients and Methods: This prospective, real-world, observational study enrolled 350 participants in the USA with a self-reported 
UF diagnosis, HMB, and moderate-to-severe pain due to UF. Data collection took place from February 9 to July 19, 2021. Over 4 
months, participants used an online platform to self-report daily menstrual status, bleeding intensity, UF-associated pain severity, and 
pain medication use, and to complete weekly work and productivity questionnaires. Results were analyzed descriptively and are 
reported for the overall population, by pain medication subgroups—defined based on the most potent medication taken—and 
menstrual versus non-menstrual days/weeks.
Results: The analysis population consisted of 307 participants with ≤5 consecutive missing days of daily survey responses or ≥75% 
completion rate of the daily surveys. Mean age of participants (standard deviation; SD) was 37.2 (6.3) years. At baseline, 54.1% of 
participants reported not currently taking medication for treatment of HMB. Over the study period, mean UF-associated pain scores 
(SD; scale range 0–10) were higher on menstrual days (3.5 [2.7]) than non-menstrual days (1.0 [1.8]), and this was consistent across 
medication use subgroups. Pain medications were used more frequently on menstrual days than non-menstrual days (22.9% versus 
3.7% days of pain medication use, respectively). Participants reported 31.5% work impairment on menstrual weeks versus a 12.7% 
work impairment on non-menstrual weeks.
Conclusion: In this study, UF-associated pain symptoms coincided with a reduction in individuals’ ability to take part in both work 
and non-work activities and an increase in pain medication use, particularly during menstrual weeks. These results highlight the need 
for improved diagnosis and pain management strategies in UF.
Keywords: UF symptoms, heavy menstrual bleeding, pain medication, work productivity

Introduction
Uterine fibroids (UF) are the most common solid non-malignant neoplasms in females, and are estimated to occur in up 
to 70% of females prior to menopause.1–5 Although many individuals with UF remain asymptomatic, 20–50% experience 
symptoms6 including heavy menstrual bleeding (HMB, which may lead to anemia), menstrual and non-menstrual pelvic 
pain, pelvic pressure, and urinary as well as obstructive symptoms; impaired fertility may also be associated with UF.3,6–9 

HMB, dysmenorrhea and non-menstrual pelvic pain are burdensome and distressing symptoms of UF that can adversely 
impact daily activities of affected females.10–12

Quality of life (QoL) has been shown to be substantially lower among symptomatic individuals with UF compared 
with those who are asymptomatic.13–16 Disease burden may result in missed workdays and a decrease in work 
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productivity.14,17,18 Currently, longitudinal real-world evidence on the impact of UF symptoms on work and productivity, 
as well as the use of over-the-counter (OTC) medications to alleviate symptoms, is lacking. Although several cross- 
sectional studies focusing on the symptoms of UF and their impact on QoL and work and productivity have been 
conducted in UF, these studies did not examine symptoms and their impacts longitudinally.18,19 To date, no prospective 
observational study has been conducted assessing UF-associated pain and pain medication use during menstrual and non- 
menstrual days among individuals with UF.

This study characterized the burden of UF in individuals who experienced HMB and moderate-to-severe pain in the 
overall study population, as well as on menstrual versus non-menstrual days, and by groups determined based on most 
potent pain medication used. Outcome measures assessed daily included the presence and severity of menstrual bleeding, 
UF-associated pain severity, and pain medication use. In addition, impact on work and non-work activities was evaluated 
weekly.

Materials and Methods
Study Design and Objectives
This was a 16-week, prospective, observational study of 350 females aged 18–50 years from the USA recruited using an 
online digital health platform (Achievement, Evidation Health Inc., CA, USA), as well as other online sources such as 
social media. Participants self-reported via an online screener survey that they had UF diagnosed by a healthcare provider 
(HCP), HMB (assessed on a categorical scale), UF-associated moderate-to-severe pain (defined as worst pain ≥4 on an 
11-point numerical rating scale [NRS]), and regular menstrual periods. Exclusion criteria included regularly taking pain 
medication to manage another chronic condition, such as migraine or endometriosis. Full inclusion and exclusion criteria 
are shown in Table 1.

The objectives of this study were to describe UF-associated pain severity and the use of pain medications on 
menstrual and non-menstrual days, and the impact of UF symptoms on work, productivity, and activity impairment on 
menstrual and non-menstrual weeks among individuals with UF, HMB, and moderate-to-severe pain.

Table 1 Inclusion and Exclusion Criteria

Inclusion Criteria Exclusion Criteria

● Premenopausal females between 18 and 50 years of age.
● Self-reported history of healthcare provider-given diagnosis of UF.
● Self-reported symptoms associated with UF, including both heavy 

menstrual bleedinga and moderate-to-severe UF-associated pain, 

defined as worst pain greater than or equal to 4 on an 11-point 
numerical rating scale.

● Currently experiencing regular menstrual periods of 2–14 days 

duration occurring every 21–35 days from the start of one men
strual period to the start of the next.

● Living in the USA.
● Able to speak, read, and understand English.
● Willing to complete daily surveys online for 4 months.

● Self-reported history of healthcare provider-given diagnosis of endome

triosis, adenomyosis, pelvic congestion syndrome, or interstitial cystitis.
● Self-reported regular intake of pain medications to manage pain due 

to any of the following chronic conditions: chronic pain other than 

related to UF, diabetes, low back pain not related to UF, migraine or 
severe headaches, multiple sclerosis, neuropathy, neuropathic pain, 

nerve damage, osteoarthritis, rheumatoid arthritis, sickle cell disease, 

fibromyalgia, complex regional pain syndrome, central sensitization 
syndrome.

● Currently enrolled or planning to participate in any clinical trial in the 

next 4 months.
● Planning to have surgery or another medical procedure to treat their 

UF in the next 4 months.
● Self-reported diagnosis of chronic kidney disease that requires dialysis.
● Self-reported current diagnosis of cancer.
● Self-reports currently being pregnant.

Notes: aBaseline HMB was defined as usually experiencing one of the following during a menstrual period: bleeding that lasts more than 7 days, needing to change your 
menstrual protection (pads, tampons, and/or menstrual cup) every 2 hours or more often, needing to use more than one type of protection at a time to control menstrual 
flow, needing to change menstrual protection during the night, or bleeding through clothes or onto bedding during the night, menstrual flow with blood clots that are as big 
as a quarter or larger, or your bleeding prevents you from doing normal activities, such as going out, working, or shopping. 
Abbreviations: HMB, heavy menstrual bleeding; UF, uterine fibroids.
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Data Collection and Outcome Assessment
Potential participants completed a screener survey to determine their eligibility based on inclusion and exclusion criteria for 
the study. If enrolled, participants completed a baseline survey collecting data on demographics, health characteristics, 
disease history, including age at first severe menstrual pain, age at first HMB, medications currently used for HMB, age at UF 
diagnosis, and history of medical procedures. Starting the day after completion of the baseline survey, participants received 
daily and weekly surveys assessing study outcomes, which participants completed online. Daily surveys included menstrual 
status and bleeding severity, UF-associated pain severity, and pain medication usage for UF (prescription medications and 
OTC products); while the weekly survey—the Work Productivity Activity Impairment – UF (WPAI-UF)—asked participants 
to report the impact of their UF on work and non-work activity.

Menstrual Bleeding Severity
Participants completed daily reports on the presence and severity of their menstrual bleeding the prior day, assessed using 
the following categories:

● None – “no bleeding and no spotting.”
● Spotting – “evidence of minimal blood loss that does not require the use of protection (except for panty liners).”
● Bleeding – “evidence of blood loss that requires the use of pads, tampons, or a menstrual cup.”
● Heavy bleeding – “more than normal bleeding that requires use of protection for heavy flow or very frequent pad/ 

tampon/menstrual cup changes.”

In general, days with “bleeding” or “heavy bleeding” were classified as menstrual days, while days with “no bleeding” 
or “spotting” were classified as non-menstrual days. If days with “spotting” were contiguous with “bleeding” and/or 
“heavy bleeding” days, they were classified as menstrual days. Three or more contiguous days of “spotting” only were 
classified as menstrual days. A “menstrual week” was a week where >30% of the reported days (those with valid daily 
survey data) were menstrual days. A “non-menstrual week” was a week in which ≤30% of the reported days were 
menstrual days.

UF-Associated Pain
Participants completed daily reports on the worst UF-associated pain experienced the prior day using an 11-point NRS, 
where 0 = “no pain” and 10 = “pain as bad as you can imagine”. Moderate-to-severe pain was defined as pain ≥4 on the 
NRS, which is an accepted threshold value20 that has been used in previous studies of treatments for UF treatment- 
associated pain.9,21,22

Pain Medication and Usage for UF
Each morning, participants reported the prior day’s medication use for UF-associated pain. Three categories of 
pain medication were assessed: OTC medications, non-opioid prescription medications, and opioid prescription 
medications. For OTC medications, participants reported the type of OTC medication and the number of tablets 
taken. For non-opioid prescription medications, no additional detail was collected. For opioids, three classes were 
defined (Supplementary Table 1) based on the morphine milligram equivalent from the Centers for Disease Control 
and Prevention: low, medium, and high potency.23 Participants reported the number of tablets of an opioid of 
a given potency level taken on the given day.

For data analysis, participants were categorized into medication-use subgroups according to the most potent type of 
pain medication used over the observational study period. The subgroups were: opioids, prescription non-opioids, OTC 
acetaminophen only, OTC non-steroidal anti-inflammatory drug (NSAID) only, OTC acetaminophen and NSAID, and no 
pain medication. Of note, participants could also receive other, less potent medication types (eg, individuals in the 
opioids group could also take OTC pain medications).
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Work Productivity and Activity Impairment Questionnaire – Uterine Fibroids (WPAI-UF)
The WPAI-UF questionnaire is a validated instrument to assess work productivity and activity impairment related to 
UF.24 The WPAI-UF questionnaire—which includes questions about hours of missed work, productivity loss, and 
activity impairment due to UF24—was completed weekly by participants.

Analysis Population
The analysis population consisted of participants who had ≤5 consecutive missing days of daily survey responses over 
the study period, or ≥75% completion rate of the daily surveys.

Work productivity and activity impairment outcomes were evaluated using participants in the analysis population who 
had also completed ≥75% of the weekly WPAI-UF surveys.

Statistical Analysis
A sample of 350 individuals with UF, HMB, and moderate-to-severe pain was targeted. While no formal sample size 
determination was performed for this real-world study, sample size estimates were based on the primary outcome of self- 
reported pain medication use and centered on having a sufficient number of participants to make a population estimate of 
medication usage rates with a 5% precision. Referring to previous research indicating that 35% of patients with UF in the 
USA use pain medication,19 the Cochran formula for population-based sample size estimates determined that a sample 
size of 350 would provide this level of precision.

UF-associated pain and WPAI-UF responses were analyzed on a daily and weekly basis, respectively, with mean 
scores and standard deviation (SD) calculated for the overall population and medication-use subgroups. In addition, UF- 
associated pain mean scores and SD were calculated across all days, menstrual days, and non-menstrual days; mean 
WPAI-UF scores were determined for all weeks, menstrual weeks, and non-menstrual weeks. The following WPAI-UF 
subscale scores were calculated based on the developer’s guidance:25 hours of work missed due to UF (absenteeism), 
impairment due to UF while working (presenteeism), overall productivity impairment at work due to UF (work 
impairment), and non-work activity impairment due to UF (non-work impairment). Only descriptive statistics were 
performed.

Results
Participant Demographics
The number of individuals invited to participate in the study and who completed each of the steps up to enrollment are 
detailed in Supplementary Figure 1. Of 350 enrolled participants, 307 (87.7%; the analysis population) met the data 
quality requirements imposed a priori for inclusion of their data in the analysis of daily survey results. No enrolled 
participants discontinued the study.

Participants had a mean (SD) age of 37.2 (6.3) years; 52.4% were White and 35.5% were Black or African American. 
Most reported having at least a college degree (71.7%), were in full-time employment (72.0%), and had health insurance 
(93.8%). Mean (SD) body mass index of participants was 30.3 (8.1) kg/m2. Mean (SD) ages at time of first HMB and 
time of first severe menstrual pain were 20.0 (9.1) and 20.5 (8.7) years, respectively. The mean (SD) time between age at 
first HMB and age at UF diagnosis was 9.6 (9.3) years; the mean (SD) time between age at first severe menstrual pain 
and age at UF diagnosis was 9.1 (8.7) years. At baseline, around half of the participants (45.9%) reported receiving 
medications for HMB, of which oral contraceptives formed the largest group (27.7%).

Demographics and baseline characteristics for the analysis population are shown in Table 2.

Pain Experience and Pain Medication Use
The most common medication-use subgroups—based on the most potent type of pain medication used in the observational 
study period—were combined OTC acetaminophen and NSAID (27.7% of participants), OTC NSAID only (20.5%), 
followed by prescription non-opioids (16.0%). The OTC acetaminophen only (8.8%) and opioids (6.2%) groups were less 
common. Approximately one-fifth of the participants (20.8%) were in the no pain medication group (Figure 1).
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Table 2 Demographics, Baseline Characteristics, and Disease History of Analysis 
Population

Category Description N = 307

Age, Mean years (SD) 37.2 (6.3)

Race,a n (%) Black or African American 109 (35.5)

White 161 (52.4)

Otherb/Prefer not to say 62 (20.2)

Health insurance, n (%) Yes 288 (93.8)

Education, n (%) Some High School, High School degree, or 
equivalent, or some Collegec

44 (14.3)

Trade/technical/vocational training, 
Associate’s or Bachelor’s degreed

148 (48.2)

Master’s, Professional degree, or 
Doctoratee

115 (37.5)

Employment,f n (%) Employed full-time (40 or more hours per 
week)

221 (72.0)

Employed part-time (39 or less hours per 
week)

35 (11.4)

Body mass index, Mean kg/m² (SD) 30.3 (8.1)

Comorbid diseasea  

(self-reported in >5% of 
participants)

Obesity or overweight 111 (36.2)

Anxiety 99 (32.2)

Depression 86 (28.0)

Migraine/severe headaches 75 (24.4)

Low back pain 51 (16.6)

None of the above 83 (27.0)

Age at first HMB, Mean years (SD) 20.0 (9.1)

Age at first severe menstrual pain, Mean years (SD) 20.5 (8.7)

Age diagnosed with UF, Mean years (SD) 29.5 (7.9)

Time between age of UF diagnosis and age of first HMB, Mean years 
(SD)

9.6 (9.3)

Time between age of UF diagnosis and age of first severe menstrual 
pain, Mean years (SD)

9.1 (8.7)

Medications currently used 
for HMBa

Oral contraceptives 85 (27.7)

Hormonal IUD 27 (8.8)

Other hormonal contraceptives 18 (5.9)

Tranexamic acid 3 (1.0)

Other 17 (5.5)

None of the above 166 (54.1)

(Continued)
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Overall, use of pain medications was reported on 9.2% of total person-days over the 16-week study period (Table 3). 
The most common medication used for UF-associated pain was OTC pain medications (65.8%), and these contributed 
most of the total person-days of pain medication use (84.3%); prescription non-opioids accounted for 10.1% and 
prescription opioids—which were mostly of medium potency—accounted for 4.4% of the total person-days of 
medication.

Mean ages of participants at baseline were similar across the different medication-use subgroups, as shown in Table 4, 
with the lowest mean age seen in the no pain medication group. Distribution of races across the medication use 
subgroups was also similar except for the prescription non-opioid user group, which had a numerically higher proportion 

Table 2 (Continued). 

Category Description N = 307

Treatment procedures 
received to date for UFa

Myomectomy 33 (10.7)

Endometrial ablation 12 (3.9)

Uterine artery embolization 10 (3.3)

MRI-guided focused ultrasound ablation 4 (1.3)

None of the above 253 (82.4)

Notes: aParticipants could choose more than one option and percentages may add up to >100%. bOther includes: 
American Indian or Alaskan Native; Asian; Hispanic, Latino, or Spanish; Middle Eastern or North African; Native 
Hawaiian or Other Pacific Islander; Another race or ethnicity. cSome High School (no diploma or GED), High 
School degree or equivalent (eg, GED), some College (no degree). dAssociate’s degree (eg, AA, AS), Bachelor’s 
degree (eg, BA, BS). eMaster’s (eg, MA, MS, Med), Professional degree (eg, MD, DDS, DVM), Doctorate (eg, PhD, 
EdD). fData on other employment categories (working as a homemaker or caregiver [unpaid], not currently 
employed, currently looking for employment, receiving disability/governmental support, student, retired, and 
I prefer not to answer) were also collected, but are not shown in the table Therefore, percentages do not add 
up to 100%. 
Abbreviations: AA, associate of arts; AS, associate of science; BA, bachelor of arts; BS, bachelor of science; DDS, 
doctor of dental surgery; DVM, doctor of veterinary medicine; EdD, doctor of education; GED, general educations 
development; HMB, heavy menstrual bleeding; IUD, intrauterine device; MA, master of arts; MEd, master of 
education; MRI, magnetic resonance imaging; MS, master of science; PhD, doctor of philosophy; SD, standard 
deviation; UF, uterine fibroids.

Figure 1 Participant flow into different pain medication use subgroups. 
Notes: aThe no pain medication group included four participants who took medication not listed in the daily survey. 
Abbreviations: NSAID, non-steroidal anti-inflammatory drug; OTC, over-the-counter.
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of Black or African American participants (51.0% for prescription non-opioids versus 22.2–38.1% for the other 
medication use subgroups). With respect to other demographic and socio-economic characteristics, the proportions 
across medication use subgroups were generally in line with the overall cohort. Of note, the highest proportion of oral 
contraceptive users for HMB at baseline (37.5%) was observed in the no pain medication group. This was numerically 
higher than the proportion of participants using oral contraceptives for HMB at baseline in other medication use 
subgroups (range 23.8–26.5%). The highest proportion of intrauterine device (IUD) users for HMB at baseline 
(15.6%) was also observed in the no pain medication subgroup, with 4.8–10.2% of IUD users in the other medication- 
use subgroups.

Self-reported worst pain and pain medication use for each medication group over the entire study cohort period, non- 
menstrual days only, and menstrual days only are shown in Table 5. Overall, mean worst UF-associated pain scores were 
higher on menstrual days compared with non-menstrual days (mean [SD] NRS pain score 3.5 [2.73] versus 1.0 [1.78], 
respectively). A higher proportion of days with moderate-to-severe pain was reported during menstrual days (47.2% of 
menstrual days) compared with non-menstrual days (10.4% of non-menstrual days), and this was consistent across 
medication use subgroups. Pain medication use occurred on more menstrual days than non-menstrual days (22.9% versus 
3.7%, respectively). Over the entire study cohort period, the highest mean worst pain score was in the no pain medication 
group during menstrual days (mean [SD] NRS pain score 4.89 [2.93]).

Table 3 Pain Medication Use for UF-Associated Pain

Description Days used (%)a Mean pills per day on  
days with medication use (SD)

Number of daily surveys completed by the analysis population N = 31,406

Any pain medication 2879 (9.2) 4.2 (2.8)

Number of days any pain medication was taken N = 2879

OTC pain relievers 2428 (84.3) 4.2 (2.9)

Prescription non-opioids 291 (10.1) —b

Prescription opioids 127 (4.4) 2.3 (1.2)

Other pain medication 360 (12.5) —b

Number of days any OTC pain relievers were taken N = 2428

Acetaminophen 1123 (46.3) 3.2 (1.7)

NSAIDs 1506 (62.0) 4.1 (2.8)

Combination (Excedrin) 100 (4.1) 3.3 (1.8)

Number of days any prescription opioids were taken N = 127

Low potency 38 (29.9) 1.7 (0.8)

Medium potency 90 (70.9) 2.4 (1.1)

High potency 0 (0.0) —c

Notes: aPercentages for days (for each medication category) used are based on the numbers in the 
headings (pale blue rows) immediately above the percentages. bParticipants were not asked about 
number of pills taken for these pain medication subgroups. cHigh potency opioid use was not reported 
by any participant. 
Abbreviations: NSAID, non-steroidal anti-inflammatory drug; OTC, over the counter; SD, standard 
deviation; UF, uterine fibroids.
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Table 4 Demographics and Baseline Clinical Characteristics by Pain Medication Use Subgroups

Category Description Acetaminophen 
only 

N = 27

NSAIDs 
only 

N = 63

Acetaminophen 
and NSAIDs 

N = 85

Prescription 
non-opioids 

N = 49

Opioid 
medication 

N = 19

No pain 
medicationh 

N = 64

Age,Mean years (SD) 36.9 (5.4) 39.3 
(5.9)

36.7 (5.9) 37.8 (6.7) 39.3 (5.0) 35.0 (7.1)

Race,a n (%) Black or African American 6 (22.2) 24 (38.1) 29 (34.1) 25 (51.0) 7 (36.8) 18 (28.1)

White 15 (55.6) 33 (52.4) 45 (52.9) 22 (44.9) 9 (47.4) 37 (57.8)

Otherb/Prefer not to say 8 (29.6) 12 (19.0) 14 (16.5) 9 (18.4) 4 (21.1) 15 (23.4)

Health insurance, n (%) Yes 26 (96.3) 58 (92.1) 78 (91.8) 47 (95.9) 18 (94.7) 61 (95.3)

Education, n (%) Some High School, High School degree or 

equivalent or some Collegec

7 (25.9) 9 (14.3) 14 (16.5) 3 (6.1) 4 (21.1) 7 (10.9)

Trade/technical/vocational training, Associate’s 

or Bachelor’s degreed

10 (37.0) 32 (50.8) 41 (48.2) 30 (61.2) 10 (52.6) 25 (39.1)

Master’s, Professional degree or Doctoratee 10 (37.0) 22 (34.9) 30 (35.3) 16 (32.7) 5 (26.3) 32 (50.0)

Employment, n (%)f Employed full-time (40 or more hours per week) 18 (66.7) 43 (68.3) 64 (75.3) 35 (71.4) 11 (57.9) 50 (78.1)

Employed part-time (39 or less hours per week) 3 (11.1) 7 (11.1) 12 (14.1) 5 (10.2) 2 (10.5) 6 (9.4)

Medications for heavy 
menstrual bleedinga,g

Oral contraceptives 7 (25.9) 15 (23.8) 21 (24.7) 13 (26.5) 5 (26.3) 24 (37.5)

Hormonal IUD 2 (7.4) 3 (4.8) 6 (7.1) 5 (10.2) 1 (5.3) 10 (15.6)

Other hormonal contraceptives 2 (7.4) 2 (3.2) 6 (7.1) 3 (6.1) 3 (15.8) 2 (3.1)

Tranexamic acid 0 (0.0) 1 (1.6) 1 (1.2) 1 (2.0) 0 (0.0) 0 (0.0)

Other 2 (7.4) 5 (7.9) 4 (4.7) 4 (8.2) 1 (5.3) 1 (1.6)

None of the above 17 (63.0) 39 (61.9) 47 (55.3) 26 (53.1) 9 (47.4) 28 (43.8)

Notes: aParticipants could choose more than one option and percentages may add up to > 100%.bOther includes: American Indian or Alaskan Native; Asian; Hispanic, Latino, or Spanish; Middle Eastern or North African; Native Hawaiian 
or Other Pacific Islander; Another race or ethnicity. cSome High School (no diploma or GED), High School degree or equivalent (eg, GED), some College (no degree). dAssociate’s degree (eg, AA, AS), Bachelor’s degree (eg, BA, BS). 
eMaster’s (eg, MA, MS, Med), Professional degree (eg, MD, DDS, DVM), Doctorate (eg, PhD, EdD). fData on other employment categories (working as a homemaker or caregiver [unpaid], not currently employed, currently looking for 
employment, receiving disability/governmental support, student, retired, and I prefer not to answer) were also collected, but are not shown in the table Therefore, percentages do not add up to 100%.gParticipants could be taking 
contraceptives for other reasons. hThe no pain medication group included four participants who took medication not listed in the daily survey. 
Abbreviations: AA, associate of arts; AS, associate of science; BA, bachelor of arts; BS, bachelor of science; DDS, doctor of dental surgery; DVM, doctor of veterinary medicine; EdD, doctor of education; GED, general educational 
development; IUD, intrauterine device; MA, master of arts; Med, master of education; MS, master of science; NSAID, non-steroidal anti-inflammatory drug; PhD, doctor of philosophy; SD, standard deviation.
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Table 5 Mean UF-Associated Worst Pain, Days with Pain, and Medication Use by Pain Medication Use Subgroups

All Acetaminophen 
only

NSAIDs 
only

Acetaminophen 
and NSAIDs

Prescription 
non-opioids

Opioid 
medication

No pain 
medicationb

All days

N (days) 31,406 2721 6665 8781 4915 2021 6303

Worst pain score, mean (SD) 1.72 

(2.38)

1.76 

(2.30)

1.03 

(1.76)

1.63 

(2.07)

2.09 

(2.64)

1.97 

(2.45)

2.17 

(2.92)

Percentage of days with moderate or severe pain, 
%a

20.9 20.3 11.3 18.4 27.1 25.4 28.7

Percentage of days with pain medication use, % 9.2 7.2 6.1 11.9 4.0 6.0 —

Menstrual days

N (days) 9014 608 1648 2554 1411 570 2223

Worst pain score, mean (SD) 3.50 

(2.73)

3.16 

(2.41)

2.24 

(2.34)

2.95 

(2.29)

3.82 

(2.70)

3.70 

(2.70)

4.89 

(2.93)

Percentage of days with moderate or severe pain, 
%a

47.2 40.6 27.8 37.9 53.6 52.5 68.4

Percentage of days with medication use, % 22.9 27.8 20.9 27.7 11.3 16.5 —

Non-menstrual days

N (days) 22,392 2113 5017 6227 3504 1451 4080

Worst pain score, mean (SD) 1.00 
(1.78)

1.36 
(2.10)

0.63 
(1.29)

1.09 
(1.70)

1.40 
(2.27)

1.29 
(1.97)

0.70 
(1.51)

Percentage of days with moderate or severe pain, 
%a

10.4 14.4 5.8 10.4 16.4 14.7 7.0

Percentage of days of medication use, % 3.7 1.3 1.3 5.4 1.0 1.9 —

Notes: aDays with moderate or severe pain are defined as days with a pain score of 4 or greater. bThe no pain medication group included four participants who took medication not listed in the daily survey. 
Abbreviations: NSAID, non-steroidal anti-inflammatory drug; SD, standard deviation; UF, uterine fibroids.
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Work Productivity Impact
Of the 307 participants included in the analysis of daily survey results, two participants completed less than 75% of 
the weekly surveys and were excluded from the work and non-work activity impairment analyses. Of the remaining 
305 participants, 223 were employed and had worked in the 7 days prior to baseline and were, therefore, included in 
the work impairment analyses. In this population, UF were associated with work impairment, absenteeism, presentee
ism, and non-work impairment (Table 6). Work impairment was higher during menstrual weeks than non-menstrual 
weeks (31.5% versus 12.7% impairment), which was observed across medication use subgroups (19.2–43.2% impair
ment during menstrual weeks; 6.9–21.6% impairment during non-menstrual weeks). The highest work impairment 
(43.2%) was observed in the no pain medication group during menstrual weeks, while the highest non-work 
impairment (41.6%) was observed in the opioids group during menstrual weeks. Absenteeism during both menstrual 
and non-menstrual weeks was highest in the opioids group (9.3% and 6.2% of missed work time, respectively). The 
highest presenteeism was observed in the no pain medication group during menstrual weeks (40.0% impairment) and 
in the opioids group during non-menstrual weeks (17.7% impairment).

Discussion
This was the first prospective, observational study of individuals with UF, HMB, and moderate-to-severe pain, assessing 
UF symptom severity and pain medication use alongside an assessment of work and non-work activity impairment in 
a longitudinal real-world setting.

Participants reported a gap between their age at first UF symptoms and age at first diagnosis of UF. This gap in 
diagnosis may result from challenges in diagnosing UF before the appearance of obvious morphological symptoms that 
can be easily confirmed by imaging.26 It may also result from individuals with UF believing that their symptoms are 
“normal”.27–29 There can also be difficulties for the physician in diagnosing UF, which may be due to the similarity of UF 
symptoms with those of other gynecological diseases,30–32 or possible physician misconceptions around UF, for example, 
that pain is not a UF symptom.27

Over the study period, participants reported more pain and pain medication use during menstrual days than on non- 
menstrual days, which is consistent with previous publications, including an interview study of the burden of UF in 
individuals with HMB associated with UF14 and a study assessing the level of menstrual distress—including pain— 
experienced by individuals with UF versus those without UF.33 In the present study, the highest pain scores were reported 
by participants in the no pain medication subgroup on menstrual days, despite this subgroup having the highest 
proportion of participants receiving hormonal contraception for HMB at baseline. It may, therefore, be important for 
physicians to consider that pre-existing treatment may not fully address a patient’s UF-associated pain, and that 
additional interventions may be needed.

While few studies document the real-world use of specific analgesics for treatment of pain associated with UF, those 
that do report that NSAIDs34–36 and opioids34,35 are the most frequently used. This partially corresponds with the 
findings of the present study, in which OTC medications—particularly NSAIDs—accounted for most pain medications 
taken by participants.36,37 However, only a small proportion of participants in the present study reported regular opioid 
use, which may be a result of restrictive opioid prescribing laws and practices in the USA, which were well established at 
the time of the present study.38

UF interfered with work, in terms of impairment, absenteeism, and presenteeism. This is in line with published 
literature describing that individuals with UF had greater work and non-work activity impairment, reduced productivity, 
increased absence,14,18,39 and extended periods of unemployment.14 The impact of menstrual symptoms on an indivi
dual’s career has been previously reported, with discomfort—experienced to a similar or more severe degree in UF— 
noted as having a particular impact at work, exacerbated by the taboo nature of menstruation and women’s health in 
general.40 Of particular concern are the participants who did not take pain medication, who made up a sizeable proportion 
(20.8%) of the study cohort. Participants in the no pain medication subgroup had high levels of work impairment during 
menstrual weeks. This may indicate a need in individuals with UF for further care to address pain and allow full 
participation in professional life. Work impairment may also have been exacerbated by the well-documented impact of 
UF on mental health.10,14,41,42 There was a high prevalence of self-reported anxiety and depression among the 
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Table 6 WPAI-UF Metrics for Work Productivity Impact of UF

All Acetaminophen 
only

NSAIDs 
only

Acetaminophen  
and NSAIDs

Prescription  
non-opioids

Opioid 
medication

No pain medicationa

All weeks

N (weeks) 4754 405 984 1330 745 302 988

Work Impairment, % (SD) 19.65 (24.58) 22.71 (24.60) 10.94 (18.08) 19.99 (22.46) 21.59 (25.25) 28.10 (27.66) 23.23 (28.91)

Absenteeism, % (SD) 3.09 (9.78) 3.14 (10.65) 1.06 (6.91) 2.77 (9.68) 2.96 (9.34) 7.27 (15.35) 4.53 (10.00)

Presenteeism, % (SD) 18.07 (22.96) 20.55 (23.01) 10.38 (17.27) 18.58 (21.13) 20.09 (23.65) 24.34 (25.56) 21.10 (26.91)

Non-Work Impairment, % (SD) 21.67 (24.38) 23.60 (22.28) 13.91 (19.58) 22.77 (23.37) 25.36 (25.52) 30.33 (26.98) 21.68 (27.05)

All menstrual weeks

N (weeks) 1750 127 323 495 274 113 418

Work Impairment, % (SD) 31.46 (27.54) 30.78 (26.27) 19.15 (22.48) 27.81 (23.47) 30.42 (26.32) 40.31 (30.88) 43.16 (30.09)

Absenteeism, % (SD) 4.94 (11.16) 3.89 (11.23) 1.44 (7.52) 4.06 (11.67) 3.92 (10.15) 9.33 (17.19) 8.32 (10.78)

Presenteeism, % (SD) 29.42 (26.03) 28.28 (25.11) 18.51 (21.88) 25.96 (22.30) 28.87 (24.82) 36.90 (29.45) 40.03 (28.37)

Non-Work Impairment, % (SD) 33.35 (26.30) 30.00 (22.29) 23.41 (23.32) 30.69 (23.96) 36.75 (26.35) 41.59 (27.31) 40.74 (28.76)

All non-menstrual weeks

N (weeks) 3004 278 661 835 471 189 570

Work Impairment, % (SD) 12.74 (19.62) 19.27 (23.07) 6.87 (13.75) 15.55 (20.60) 16.56 (23.19) 21.63 (23.46) 6.87 (13.64)

Absenteeism, % (SD) 2.01 (8.70) 2.82 (10.41) 0.88 (6.59) 2.03 (8.25) 2.42 (8.81) 6.17 (14.23) 1.40 (8.07)

Presenteeism, % (SD) 11.42 (17.88) 17.25 (21.27) 6.35 (12.65) 14.40 (19.23) 15.08 (21.43) 17.69 (20.41) 5.59 (11.16)

Non-Work Impairment, % (SD) 14.86 (20.29) 20.68 (21.69) 9.27 (15.49) 18.07 (21.71) 18.73 (22.53) 23.60 (24.49) 7.70 (14.16)

Notes: Data are for 305 participants who had ≤5 consecutive missing days of daily survey responses over the study period or ≥75% completion rate of the daily surveys (ie, the analysis population) and who had also completed ≥75% of 
the weekly WPAI-UF surveys. aThe no pain medication group included four participants who took medication not listed in the daily survey. 
Abbreviations: NSAID, non-steroidal anti-inflammatory drug; SD, standard deviation; UF, uterine fibroids; WPAI-UF, Work Productivity and Activity Impairment Questionnaire – Uterine Fibroid.
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participants, and these conditions have been associated with increased use of pain medications, decreased QoL, and 
reduced workplace functioning.43–45 There is also a well-established relationship between pain and mental health 
symptoms such as anxiety and depression, in which one can exacerbate the other.46–48

There were several limitations to this study. Firstly, it is possible that the cohort did not adequately represent less 
advantaged individuals, as evidenced by the skew towards employment and higher education. Secondly, the reliance on 
participant self-reports via surveys introduced several constraints. While symptom experience is best self-reported by the 
participants, the subjective nature of self-assessments may have had an impact on the accuracy of medical information 
gathered, such as comorbidities or medical history. Additionally, to reduce the complexity of study participation for the 
participants, the study protocol did not include the collection of detailed clinical information about participants’ 
diagnoses, including factors known to have an impact on the severity of pain, such as the size, location and number 
of UF, or whether the participants had other diagnoses, such as adenomyosis. Additionally, daily surveys of medication 
use may have led to recency bias, in which the participant response is influenced by their most recent memory of prior 
responses.

The exclusion of participants with endometriosis was necessary to ensure that pain measured was due to UF. 
However, it may have limited the study population to those with less severe pain symptoms, potentially leading to an 
underestimation of the impact of UF-associated pain.

Finally, the study provided descriptive statistics only and was not designed to look for causal associations or 
relationships. Therefore, any explanations given in this discussion are hypothetical.

Conclusion
This study demonstrated that pain and pain medication use intensified on menstrual days compared with non-menstrual 
days in individuals with UF-associated HMB, which was consistent across different groups of pain medication use. 
Furthermore, UF symptoms reduced participants’ ability to take part in both work- and non-work-related activities; 
impairment was more prevalent during menstrual weeks than non-menstrual weeks. There is a need to increase public 
and HCP awareness of UF symptoms to improve diagnosis and facilitate effective management of symptoms, including 
pain, which could greatly improve QoL among individuals with UF.
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