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Condensation Page 39 

Tweetable Statement 40 

Annual ultrasound screening for uterine fibroids in U.S. for women aged 25–54 years was cost-41 

effective and cost-saving.  42 

Short Title 43 

Cost-effectiveness of Ultrasound Screening for Uterine Fibroids in the United States 44 

Study at a Glance  45 

A. Why was this study conducted? 46 

• To evaluate whether annual ultrasound screening for fibroids in women aged 25–54 years in 47 

the U.S. is cost-effective. 48 

B. What are the key findings? 49 

• Annual ultrasound screening beginning at 25 years was both cost-effective and cost-saving, 50 

with an ICER of –$56,605.631/QALY for women in the US. 51 

• Screening resulted in potential savings of $1,169 billion for US healthcare payers and 20.7 52 

million QALYs for U.S. women. 53 

C. What does this study add to what is already known? 54 

• Annual ultrasound screening for fibroids is not only cost effective but also cost saving, 55 

highlighting its potential to reduce diagnostic delays and enable earlier, less invasive 56 

interventions.  57 

• The results support development and implementation of fibroid screening guidelines. 58 
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Abstract with Keywords 59 

Background 60 

Uterine fibroids cause significant morbidity, psychosocial stress, and poor quality of life due to 61 

symptoms including heavy menstrual bleeding, anemia, pain, and bulk symptoms, as well as 62 

reproductive complications including infertility, early pregnancy loss, and preterm birth. Fibroids 63 

represent a 42.2 billion USD annual economic burden to the United States healthcare system. 64 

Despite reported delays in diagnosis of fibroids even in symptomatic women, clinical guidelines 65 

do not recommend screening for fibroids. High risk patient groups are well known. Earlier 66 

detection of fibroids through ultrasound screening could allow for earlier intervention with 67 

secondary prevention strategies or less invasive treatment options and improve the quality of life 68 

of women living with fibroids. 69 

Objective 70 

The study aimed to evaluate the cost-effectiveness of annual ultrasound screening for fibroids in 71 

women aged 25-54 years in the United States. 72 

Study Design 73 

In this economic evaluation, conducted in January-February 2026, a decision-analytic Markov 74 

model was developed using a healthcare payer perspective to analyze the cost-effectiveness of 75 

ultrasound screening for women in the United States. The time horizon was 25 to 55 years of 76 

age. Costs were adjusted for inflation to 2025 average according to the yearly medical care index 77 

of the United States consumer price index. Discounting (3% per cycle) and half-cycle corrections 78 

were calculated. Deterministic and probabilistic sensitivity analyses were performed to explore 79 
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uncertainty, analyzed using TreeAge Pro Healthcare software. Model variables were obtained 80 

from published literature. All women residing in the United States aged 25-54 years were 81 

assumed to have been invited to the screening program. 82 

Results 83 

Ultrasound screening for fibroids for women was found to be not only cost-effective but also 84 

cost-saving, with an incremental cost-effectiveness ratio (ICER) of -$56,605.631 per QALY 85 

(quality-adjusted life-year) gained in the base-case analysis, at a willingness to pay threshold of 86 

$30,000 per QALY. Ultrasound screening was cost-effective at all starting ages from 25 to 54 87 

years, with even greater benefit at younger ages. Sensitivity analyses demonstrated the 88 

robustness of these findings across a wide range of variable ranges. Ultrasound screening for 89 

fibroids showed a cumulative potential to save $1,169 billion and increase 20.7 million QALYs 90 

per year compared to no screening for a population of 63.89 million American women between 91 

25 and 54 years old. The subset of 9.32 million Black American women experienced greater 92 

benefits, with potential savings of 183 billion and an increase of 3 million QALYs. 93 

Conclusion 94 

Based on the model-based analysis, annual ultrasound screening for uterine fibroids for women 95 

aged 25-54 years in the United States was cost-effective and cost-saving, even more so for Black 96 

women. These model-based findings highlighted the potential value of guidelines for annual 97 

ultrasound screening for fibroids, which could enable earlier diagnosis, secondary prevention, 98 

and timely intervention, with positive impact on both quality of life and healthcare costs.  99 
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Keywords 100 

Leiomyoma; Health Economics; Gynecology; Public Health; Ultrasonography; Quality of Life; 101 

Healthcare Disparities  102 

 . CC-BY-NC 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted March 11, 2026. ; https://doi.org/10.64898/2026.03.10.26347936doi: medRxiv preprint 

https://doi.org/10.64898/2026.03.10.26347936
http://creativecommons.org/licenses/by-nc/4.0/


Page 8 of 46 

 

Main Text 103 

Introduction 104 

Uterine fibroids are the most common benign tumors affecting women of reproductive age,1 with 105 

an estimated cumulative incidence of ~70% for white women and >80% for Black women by the 106 

age of 50 years.2 Fibroids contribute to significant morbidity and poor quality of life due to 107 

symptoms including heavy menstrual bleeding, anemia, pain, and bulk symptoms,3 as well as 108 

reproductive complications including infertility, early pregnancy loss, and preterm birth.1,2,4–6 109 

Fibroid disease exhibits a rising incidence and disease burden globally,2,7 and living with uterine 110 

fibroids is a significant psychosocial stressor.5 Notably, Black women are disproportionately 111 

affected by uterine fibroids because they experience a higher prevalence of fibroids and are more 112 

likely to be diagnosed with multiple and larger fibroids.2,8,9 In addition to biological differences, 113 

systemic racism and inequities in care further contribute to healthcare neglect and delayed 114 

diagnosis among Black women.1,10,11  115 

Reports indicate that many women with fibroids remain undiagnosed and frequently experience 116 

delays in diagnosis.6,11 Delays up to three to five years are reported in symptomatic women,6 and 117 

result in many women having to endure a significant symptom burden without a clinical 118 

diagnosis.1,12,13 Women may reinterpret or normalize fibroid-related symptoms, particularly non-119 

bleeding manifestations such as pain or bulk symptoms, which may contribute to under-120 

recognition and treatment delays.14 Such delays in diagnosis and treatment are major contributors 121 

to the estimated annual economic burden of $42.2 billion in the United States.15,16 However, 122 

despite high risk segments of the population with a disease prevalence exceeding 50%, no 123 

clinical guidelines recommend screening for fibroids. Other screening programs for diseases that 124 
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have a lower incidence in the target population have demonstrated improved outcomes with 125 

favorable cost-effectiveness, such as those for lung cancer,17 cervical cancer,18 cardiovascular 126 

diseases, and diabetes.19 Screening helps to identify people in a general population who are at 127 

higher risk of a health problem or a condition.20 By identifying conditions or risk factors at an 128 

early stage of a disease, screening programs may reduce the severity of a condition and allow a 129 

wide range of options for prophylaxis and effective treatment.21  130 

Ultrasonography is an economical22 and feasible imaging modality for detecting fibroids with its 131 

high sensitivity and specificity 23-24 acknowledged by the American College of Obstetricians and 132 

Gynecologists (ACOG) and American Association of Family Physicians (AAFP).25-26 Early 133 

detection of fibroids through ultrasound screening could allow for the use of medical therapy or 134 

minimally invasive surgery, theoretically reducing the need for more expensive and complex 135 

surgeries typically required to treat a more extensive burden of disease.27,28 Hence, the objective 136 

was to evaluate the cost-effectiveness of annual ultrasound screening of women aged 25-54 years 137 

in the U.S. for uterine fibroids, compared with the current practice of no ultrasound screening for 138 

uterine fibroids.  139 

Materials and Methods 140 

Study Design and Decision Tree 141 

This cost-effectiveness evaluation was conducted in January-February 2026 in accordance with 142 

the recommendations of the Second Panel on Cost-Effectiveness in Health and Medicine and the 143 

Consolidated Health Economic Evaluation Reporting Standards 2022 (CHEERS 2022) 144 

Statement (Table A.1). A decision-analytic Markov model was developed for assessing cost-145 

effectiveness using a U.S. healthcare payer perspective. The study analyzed two strategies, where 146 

women either received or did not receive ultrasound screening at age 25. The target population 147 
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was all adults with a uterus (“women” in this article) aged 25-54 years residing in the United 148 

States. Considering the higher prevalence and earlier incidence of fibroids in Black women,2,8,9 149 

a model was also run with the same variables for Black women in the U.S. The time horizon 150 

was chosen from 25 years up to 55 years of age (age of menopause including 90% population) 151 

because the risk of fibroids, their symptoms, and complications decrease considerably after 152 

menopause. A cycle length of one year (annual screening) was chosen. Based on a state-153 

transition diagram (Figure 1), a decision tree (Appendix C) was developed analyzing two 154 

strategies, where women either received or did not receive ultrasound screening starting at age 155 

25. In the Markov model, if a woman was diagnosed to have symptomatic fibroids, they were 156 

treated (or no treatment) based on their choice, resulting in either treatment success (recurrence-157 

free following treatment), or failure (accounting persistence of symptomatic fibroids due to 158 

failure of treatment itself as well as for recurrence). Women with asymptomatic fibroids were not 159 

treated in the decision tree, while still allowing for the possibility that these fibroids could 160 

become symptomatic in future cycles.  161 

Model Variables 162 

All variable values of the Markov model, including probabilities, costs, and utilities, are 163 

summarized in Table 16,16,22,23,29–59 with ranges and distribution details (with detailed description 164 

of calculations and assumptions in Appendix B). The model variables were obtained through a 165 

thorough review of scientific literature on PubMed and Embase. Cycle-dependent variations 166 

were incorporated for prevalence, death, and treatment choices. When multiple values were 167 

available, averages were calculated; when unavailable, values were derived from indirect data or 168 

well-vetted online resources. All values were validated by six clinical specialists with expertise 169 

in benign gynecology.  170 
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Probabilities reflected how women transitioned between health states. A statistical probability of 171 

death was considered at every cycle. If the patient did not receive ultrasound screening for 172 

fibroids, which is the current practice, then a woman was treated only if clinically diagnosed. 173 

Costs were based on direct costs of screening tests, interventions, and complications, inflated 174 

using the Medical Care Index of the Consumer Price Index (CPI) from annual average of the 175 

source year USD to annual average 2025 USD.60  Costs of living were attributed to conditions 176 

associated with fibroids, owing to a higher risk of spontaneous abortion, preterm delivery, 177 

cesarean delivery, anemia, endometriosis, inflammatory diseases, and menstruation disorders in 178 

women with symptomatic fibroids (as shown in Appendix B). The decision tree was limited to 179 

these conditions for simplicity and a conservative approach. Costs due to infertility were 180 

excluded, given that fibroids are the primary cause of infertility in about 2-3% of cases.61 181 

Indirect costs associated with the loss of productivity were also excluded. Disutilities were 182 

applied to the utility of living with symptomatic fibroids per cycle for the worsening of 183 

symptoms over time (as explained in Appendix B), and to the occurrence of procedural 184 

complications when treated in a particular cycle. 185 

Outcomes and Analysis 186 

All analyses were conducted using TreeAge Pro Healthcare software version 2025.62 The model 187 

incorporated half-cycle corrections and 3% discounting per cycle for pay-offs.63 The main 188 

outcomes were costs, QALYs, incremental cost-effectiveness ratios (ICERs), incremental net 189 

monetary benefits (INMBs), absolute numbers of cases detected, interventions performed, and 190 

cumulative effect on U.S. healthcare spending and QALYs. Cost-effectiveness was reported in 191 

terms of ICERs and INMBs. A conservative willingness-to-pay (WTP) threshold of 192 

$30,000/QALY was considered.64  193 
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A base-case analysis was conducted deterministically, assuming no uncertainty in model 194 

variables. Absolute cumulative numbers of cases detected and interventions performed over 30 195 

years in a cohort of 10,000 women were obtained by multiplying relevant nodal probabilities by 196 

the cohort size, which represented cumulative totals over 30 years including repeated events. 197 

Case detection was estimated from true-positive ultrasound cases (screening) and diagnosed 198 

cases (no screening), while interventions were based on treatment nodes in both strategies. 199 

Deterministic/ univariate sensitivity analyses (DSAs) were conducted using ranges to evaluate 200 

uncertainty in individual variables, represented graphically in a Tornado diagram. Alternative 201 

analyses examined the effect of age at starting ultrasound screening on outcomes. Probabilistic 202 

sensitivity analyses (PSAs) were conducted using a second-order Monte-Carlo simulation for 203 

10,000 trials and 1,000 samples to estimate the effect of varying variables simultaneously. 204 

Results 205 

In a base-case analysis for all women, ultrasound screening was found to have higher 206 

effectiveness and lower costs, making it a dominant (cost-saving) strategy. As shown in Table 2, 207 

ultrasound screening was dominant with an ICER of -$56,605.631 per QALY gained and an 208 

INMB of $28,001.314. Similar results were found in a base-case analysis for Black women with 209 

an ICER of -$60,934.859 per QALY gained and an INMB of $29,374.165 (Table 2). 210 

Univariate sensitivity analyses are visualized in Figure 2, a tornado diagram. These analyses 211 

determined the effect of variations in model variables (multiple univariate analyses) on the 212 

INMB with a willingness-to-pay threshold of $30,000/QALY. For both analyses (all women and 213 

Black women), the model was most sensitive to the probability of being diagnosed without 214 

having an ultrasound screening, followed by the cost of associated conditions in women with 215 
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fibroids, the probability of symptomaticity, the cost of ultrasound screening, and the utilities in 216 

women treated successfully. For varying values of each of the model variables, the highest and 217 

lowest extremes of resultant INMBs in the univariate sensitivity analyses were $63,323.977 and 218 

$3,661.925 for all women, and $65,090.224 and $2,264.744 for Black women, respectively. The 219 

lowest values of INMB for all variables in both analyses were above zero, indicative of cost-220 

effectiveness even in extremes of the ranges of model variables. 221 

A univariate sensitivity analysis of the effect of starting age on screening showed that a starting 222 

age of 25 years is most cost-effective. As shown in Figure 3 and Appendix D, increasing the 223 

starting age of screening was associated with increasing incremental costs (decreasing cost-224 

saving) and decreasing incremental utilities; overall leading to decreasing INMB of $27,306.429 225 

(for starting at 25 years) to $1,194.465 (for a starting at 54 years). Similar trends were seen for 226 

ultrasound screening for Black women. These results indicated cost-effectiveness at all starting 227 

ages, with greater benefit at younger ages.  228 

Next, probabilistic sensitivity analyses were considered. Monte-Carlo simulations of 10,000 229 

trials and 1,000 samples demonstrated that ultrasound screening was the preferred strategy for 230 

92.3% of all women (Figure 4 A), considering both a negative incremental cost and a positive 231 

incremental effectiveness. In the 6.3% of the samples, a decrease in effectiveness was observed, 232 

which represents the cohort for which ultrasound screening is not a preferred strategy. Similarly, 233 

for Black women, ultrasound screening was found to be the preferred and dominant strategy for 234 

91.2% of the cohort (Figure 4 B). For 6.9% of Black women, ultrasound screening had lower 235 

effectiveness. 236 
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Through subsequent analysis for a population of 63.89 million women65 in the U.S. between the 237 

ages of 25 and 54 years, annual ultrasound screening for fibroids has the cumulative potential to 238 

save $1,169 billion and increase QALYs by 20.7 million compared to no ultrasound screening 239 

for fibroids (Refer to Appendix E for calculation). Similarly, for a subset population of 9.32 240 

million Black women65 in the U.S. between the ages of 25 and 54 years, ultrasound screening 241 

could save $183 billion and increase QALYs by 3 million. 242 

Comment 243 

Principal Findings 244 

This Markov model-based cost-effectiveness evaluation demonstrated that annual ultrasound 245 

screening for fibroids was not only cost-effective but also cost-saving. Ultrasound screening led 246 

to earlier identification of women with symptomatic fibroids, with greater cost savings and 247 

QALY gains observed in Black women, who face a disproportionately higher burden of disease. 248 

Screening was cost-effective at all ages of starting screening. While most screening simulations 249 

demonstrated benefit, a minority of those suggested lower QALYs, possibly due to overdiagnosis 250 

and unnecessary interventions, underscoring the need for careful follow-up and shared decision-251 

making. 252 

Results in the Context of What is Known 253 

Due to its high sensitivity and specificity,23,24 ultrasound screening is a highly accurate method 254 

for identifying women who are at elevated risk of uterine fibroids, thereby facilitating the 255 

opportunity for potential secondary prevention, early treatment or intervention.20,21 Although we 256 

found no prior cost-effectiveness analyses of routine fibroid screening, considerable evidence 257 
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exists for the clinical burden of fibroids, longstanding diagnostic delays, and racial disparities. 258 

Studies have shown that many women experience delays in the diagnosis of uterine fibroids due 259 

to misattribution or dismissal of symptoms by healthcare providers or self-management of 260 

symptoms.6 These delays often result in more complex presentations, which typically require 261 

more extensive surgical management. In contrast, early diagnosis through ultrasound screening 262 

could significantly enhance the range of treatment options available to women. 263 

Black women face a higher prevalence and symptom burden from uterine fibroids, making them 264 

an important sub-population to consider in the cost analysis of ultrasound screening.2,8,9,30 265 

Evidence reveals that disparities in fibroid severity are exacerbated by disparate treatment 266 

options, and inequities in access to care.1,10,11 These considerations necessitated a separate 267 

analysis focusing on disparities in fibroid prevalence,2,30 while maintaining consistent parameters 268 

for symptomaticity and probability of diagnosis without a screening. The model demonstrated 269 

that ultrasound screening would be more cost-saving for Black women. This finding affirms the 270 

need for a disparities-conscious approach to healthcare analysis. 271 

Clinical Implications 272 

The impact of screening on clinical care is especially important if earlier detection may shape 273 

treatment choices and secondary prevention of disease progression. When detected earlier, 274 

women with fibroids may benefit from more prompt symptomatic management, including 275 

reducing fibroid size with gonadotropin-releasing hormone (GnRH) agonists and selective 276 

progestin receptor modulators, or providing symptomatic relief from heavy bleeding with 277 

levonorgestrel intrauterine devices (IUDs), combined oral contraceptive pills, non-steroidal anti-278 

inflammatory drugs (NSAIDs), and tranexamic acid.37 Additionally, secondary prevention 279 
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strategies, such as green tea or Vitamin D supplementation are low cost options that have been 280 

shown to reduce fibroid size or alleviate fibroid-associated symptoms.67-70 Minimally invasive, 281 

uterine-sparing techniques, including uterine artery embolization, myomectomy, endometrial 282 

ablation, magnetic resonance guided focused ultrasound surgery (MRgFUS), and radiofrequency 283 

ablation techniques show higher success rates and lower complication rates with treatment of 284 

smaller fibroids.37,71,72 However, the impact of these techniques on fertility and obstetric 285 

outcomes varies. For instance, myomectomies preserve fertility, and may enhance fertility 286 

depending on fibroid location,37,71 but may sometimes increase obstetric complications such as 287 

uterine rupture, preterm delivery, and cesarean section.37 Some reports indicate that uterine 288 

artery embolization is associated with both poorer fertility and obstetric outcomes, including 289 

lower postoperative pregnancy rates, increased miscarriage rates, cesarean section, and 290 

postpartum hemorrhage.37,73,74 The long-term impacts of fibroid radiofrequency ablation on 291 

fertility and obstetric outcomes remains to be determined,74 though studies are on-going. 292 

Integrating ultrasound screening into routine care may aid early fibroid diagnosis and thus 293 

empower women with more effective and less invasive treatment options, balancing varying 294 

postoperative fertility and obstetric outcomes. 295 

As with any population screening program, there is a possibility of false positives, overdiagnosis 296 

or unnecessary interventions that may not ultimately improve patient outcomes. However, by 297 

definition,21 screening should be viewed as an initial identification step among apparently 298 

healthy individuals that requires confirmatory evaluation before any treatment decisions are 299 

made. Similarly, it is crucial to address the lack of established guidelines for managing 300 

asymptomatic fibroids. Specifically, ACOG recommends expectant management when 301 

symptoms are not severe, with treatment decisions guided by shared decision-making.25 302 
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American Society for Reproductive Medicine (ASRM) recommends treatment for cavity-303 

distorting or fertility-impacting fibroids, though these scenarios were not included in the model 304 

as stated in the methods.75 But, given that approximately 30% of fibroids may become 305 

symptomatic over time,76 a modified monitoring schedule and early referrals to fibroid 306 

specialists may be valuable. Moreover, widespread screening may reduce the normalization of 307 

symptoms by enabling patients to associate previously overlooked complaints with a confirmed 308 

diagnosis, facilitating earlier presentation and management.14 Collectively, a shared decision-309 

making approach integrating patient preferences, symptoms, and fertility goals with provider 310 

expertise can lead to the selection of interventions with favorable risk-benefit profiles. 311 

This study offers a robust foundation for developing guidelines to improve healthcare access, 312 

decrease diagnostic delays, and expand treatment options. However, given the model-based 313 

nature of the study, the findings of this study should be interpreted in context, as the model may 314 

not fully capture the nuances of real-world clinical practice. In addition, there are potential 315 

challenges to real-world implementation like variations in healthcare infrastructure, access to 316 

ultrasound technology, provider adherence, patient preferences, payer and reimbursement 317 

structures, and system-level administrative policy decisions. Given these and other unforeseen 318 

barriers, initial adoption could be pursued through pilot programs or phased implementation to 319 

assess feasibility and inform wider scale-up.  320 

Research Implications 321 

Owing to the uncertainty of available literature, the study adopted a conservative assumption that 322 

30% ± 20% of unscreened symptomatic women with fibroids would be diagnosed.33 Costs and 323 

utilities related to infertility and indirect costs associated with the loss of productivity were also 324 
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excluded. Despite these factors, the incremental net monetary benefit remained positive, 325 

suggesting applicability to real-world scenarios. Further research providing more refined data 326 

and reduced parameter uncertainty could help to strengthen future cost-effectiveness analyses of 327 

ultrasound screening for fibroids. Similarly, new minimally invasive techniques, such as 328 

radiofrequency ablation, are available clinically but are not included in the model due to 329 

insufficient data. The decision tree could also be adapted to include variables such as the effects 330 

of fibroids on infertility and pregnancy, and the impact of quicker referrals, alternative screening 331 

frequencies, medical and surgical management, and secondary prevention options.  332 

Strengths and Limitations 333 

The study has the inherent limitations of any cost-effectiveness analysis, including assumptions 334 

and uncertainties in model variables, such as ultrasonography operator-variance on accuracy, 335 

fibroid progression, symptomaticity, and patient preferences.  For simplicity we assumed an 336 

annual screening which may not be the optimal screening interval for cost effectiveness and less 337 

frequent screening intervals could be examined. These limitations were mitigated through the 338 

inclusion of values from high-quality evidence, employment of appropriate mathematical 339 

techniques, and validation of all values and assumptions by clinical experts. While published 340 

data is ideal, this is an acceptable approach to filling in gaps in the literature for decision-analytic 341 

modeling.77,78  342 

A major strength of this cost-effectiveness evaluation is the use of validated variables, payoff 343 

discounting, and probabilistic sensitivity analyses to report net monetary benefits for a large 344 

population-based screening trial. Additionally, the use of a sub-analysis for Black women, a 345 

group disproportionately impacted by fibroids, further strengthens the utility of this study. The 346 
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study’s findings underscore the substantial cumulative benefits of screening strategies in 347 

gynecology and suggest avenues for improved cost-effectiveness in the U.S. 348 

Conclusions 349 

Based on this decision-analytic Markov model, ultrasound screening for uterine fibroids in 350 

women aged 25 to 54 years in the United States was cost-saving, even more so for Black women. 351 

These model-based findings highlight the potential value of developing the current clinical 352 

practices to include annual ultrasound screening for fibroids, which could aid in early diagnosis, 353 

potential secondary prevention, and timely intervention. The screening can have a significant 354 

positive cumulative impact on enhancing the quality of life of women with fibroids and 355 

decreasing costs for healthcare payers. Future research and pilot implementation studies are 356 

warranted to validate these results in real-world settings, assess feasibility, and determine their 357 

actual impact.  358 
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Glossary 359 

• Willingness-to-pay (WTP) threshold: the maximum amount a healthcare system or society is 360 

considered willing to spend to gain one additional QALY, used as a benchmark to judge 361 

whether an intervention is cost-effective; often decided by national specialty organizations. 362 

• Half-cycle correction: a correction that reduces bias by assuming events occur mid-cycle 363 

rather than only at the start or end, thereby better reflecting real-world scenarios 364 

• Discounting of pay-offs: an adjustment that values future costs and health benefits slightly 365 

less than those occurring today, to reflect time preference and allow fair comparison across 366 

years. 367 

• Incremental cost-effectiveness ratio (ICER): a measure that compares the difference in costs 368 

and health outcomes between two strategies, expressed as the additional cost required to gain 369 

one QALY. 370 

• Incremental net monetary benefit (INMB): a measure that converts health benefits into 371 

monetary terms using a willingness-to-pay threshold (net monetary benefit), allowing the 372 

difference in total value between two strategies to be expressed as a single number, where 373 

positive values favor the intervention. 374 
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Table 1: Values of Transition Probabilities and Pay-offs (Costs and Utilities) Used in the 641 

Markov Model for Cost-Effectiveness of Ultrasound Screening for Uterine Fibroids in the 642 

United States 643 

Variables Values For 
Base-Case 
Analysis* 

Source 
Reference for 

Base-Case 

Values Range 
for DSA* 

Source 
Reference for 

Range 

Distribution 
Type and 

Parameters 
For PSA** 

TRANSITION PROBABILITIES 
Prevalence of Uterine Fibroids in All Women at Various Ages in the US 
25 – 29 years 15.34 29,30 (fixed) NA None 
30 – 34 years 26.85 29,30 (fixed) NA None 
35 – 40 years 42.20 29,30 (fixed) NA None 

41 – 45 years 57.50 29,30 (fixed) NA None 
46 – 51 years 66.10 29,30 (fixed) NA None 
52 – 55 years 66.10 29,30 (fixed) NA None 

Prevalence of Uterine Fibroids in Black Women at Various Ages in the US 
25 – 30 years 20.00 30 (fixed) NA None 
31 – 35 years 35.00 30 (fixed) NA None 

36 – 40 years 55.00 30 (fixed) NA None 
41 – 45 years 70.00 30 (fixed) NA None 
46 – 50 years 80.00 30 (fixed) NA None 

51 – 55 years 80.00 30 (fixed) NA None 
Background Death as per Age 
25 – 34 years 0.18 31 (fixed) NA None 
35 – 44 years 0.29 31 (fixed) NA None 
45 – 54 years 0.53 31 (fixed) NA None 
Ultrasound Screening Parameters 
Ultrasound 
Positive for 
Fibroids when 
Fibroids 
Present (TP) = 
Sensitivity 

69.00 23 58.00 - 78.00 23 Normal (69.00; 
2.55) 

Ultrasound 
Negative for 
Fibroids when 
Fibroids 
Present (FP) 

# to TP NA NA NA N/A 

Ultrasound 
Positive for 

# to TN NA NA NA N/A 
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Fibroids when 
Fibroids 
Absent (FN) 
Ultrasound 
Negative for 
Fibroids when 
Fibroids 
Absent (TN) = 
Specificity 

98.00 23 97.00 - 99.00 23 Normal (98.00; 
0.255) 

Symptomaticity for Base-Case 
Symptomatic 
Fibroids in 
General 
Population 

30.00 32,33 20.00 - 50.00 32,33 Triangular 
(20.00; 30.00; 

50.00) 

Asymptomatic 
Fibroids in 
General 
Population 

# NA NA NA N/A 

Treatment Choice at Ages 25-29 Years for Symptomatic Fibroids 
No Treatment # NA NA NA N/A 
Medical 
Management 

64.71 34,35, AppB (fixed) NA None 

UAE 0.00 34,35, AppB (fixed) NA None 
HIFU/ 
MRgFUS 

2.26 34,35, AppB (fixed) NA None 

Endometrial 
Ablation 

0.00 34,35, AppB (fixed) NA None 

Myomectomy 5.64 34,35, AppB (fixed) NA None 
Hysterectomy 0.08 34,35, AppB (fixed) NA None 

Treatment Choice at Ages 30-34 Years for Symptomatic Fibroids 
No Treatment # NA NA NA N/A 
Medical 
Management 

64.04 34,35, AppB (fixed) NA None 

UAE 0.04 34,35, AppB (fixed) NA None 
HIFU/ 
MRgFUS 

2.23 34,35, AppB (fixed) NA None 

Endometrial 
Ablation 

0.05 34,35, AppB (fixed) NA None 

Myomectomy 5.58 34,35, AppB (fixed) NA None 

Hysterectomy 1.02 34,35, AppB (fixed) NA None 
Treatment Choice at Ages 35-39 Years for Symptomatic Fibroids 
No Treatment # NA NA NA N/A 
Medical 
Management 

59.80 34,35, AppB (fixed) NA None 
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UAE 0.27 34,35, AppB (fixed) NA None 
HIFU/ 
MRgFUS 

2.08 34,35, AppB (fixed) NA None 

Endometrial 
Ablation 

0.37 34,35, AppB (fixed) NA None 

Myomectomy 5.21 34,35, AppB (fixed) NA None 

Hysterectomy 7.03 34,35, AppB (fixed) NA None 
Treatment Choice at Ages 40-44 Years for Symptomatic Fibroids 
No Treatment # NA NA NA N/A 
Medical 
Management 

56.28 34,35, AppB (fixed) NA None 

UAE 0.46 34,35, AppB (fixed) NA None 
HIFU/ 
MRgFUS 

1.96 34,35, AppB (fixed) NA None 

Endometrial 
Ablation 

0.62 34,35, AppB (fixed) NA None 

Myomectomy 4.91 34,35, AppB (fixed) NA None 

Hysterectomy 12.02 34,35, AppB (fixed) NA None 
Treatment Choice at Ages 45-49 Years for Symptomatic Fibroids 
No Treatment # NA NA NA N/A 
Medical 
Management 

43.60 34,35, AppB (fixed) NA None 

UAE 1.14 34,35, AppB (fixed) NA None 

HIFU/ 
MRgFUS 

1.52 34,35, AppB (fixed) NA None 

Endometrial 
Ablation 

1.56 34,35, AppB (fixed) NA None 

Myomectomy 3.80 34,35, AppB (fixed) NA None 

Hysterectomy 29.98 34,35, AppB (fixed) NA None 
Treatment Choice at Ages 50-54 Years for Symptomatic Fibroids 
No Treatment # NA NA NA N/A 
Medical 
Management 

40.28 34,35, AppB (fixed) NA None 

UAE 1.32 34,35, AppB (fixed) NA None 

HIFU/ 
MRgFUS 

1.40 34,35, AppB (fixed) NA None 

Endometrial 
Ablation 

1.80 34,35, AppB (fixed) NA None 

Myomectomy 3.51 34,35, AppB (fixed) NA None 
Hysterectomy 34.68 34,35, AppB (fixed) NA None 
Treatment Choice at Ages 55 Years for Symptomatic Fibroids 
No Treatment # NA NA NA N/A 
Medical 63.99 34,35, AppB (fixed) NA None 
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Management 
UAE 0.04 34,35, AppB (fixed) NA None 
HIFU/ 
MRgFUS 

2.23 34,35, AppB (fixed) NA None 

Endometrial 
Ablation 

0.06 34,35, AppB (fixed) NA None 

Myomectomy 5.58 34,35, AppB (fixed) NA None 
Hysterectomy 1.09 34,35, AppB (fixed) NA None 

Failure (including Recurrence) Probabilities for Each Treatment  
No treatment 100.00 Assumption (fixed) NA None 
Medical 
Management 

28.00 36 27.00 - 29.00 36 Uniform 
(27.00; 29.00) 

UAE 17.65 37 10.30 - 25.00 37 Uniform 
(10.30; 25.00) 

HIFU/MRgFU
S 

28.00 37 8.00 - 48.00 37 Uniform (8.00; 
48.00) 

Endometrial 
Ablation 

9.90 38,39 7.40 – 12.40 38,39  Uniform (7.40; 
12.40) 

Myomectomy 36.00 37 5.00 - 67.00 37 Uniform (5.00; 
67.00) 

Hysterectomy 0.00 Assumption (fixed) NA None 
Success 
(Adequate 
Recurrence-
Free Relief) of 
Each 
Treatment 

# NA NA NA N/A 

Procedural Complication Rates for Each Treatment  
Medical 
Management 

0.00 Assumption (fixed) NA None 

UAE 3.60 40 0.30 – 7.70 40 Uniform (0.30; 
7.70) 

HIFU/MRgFU
S 

6.00 40 3.80 – 11.30 40 Uniform (3.80; 
11.30) 

Endometrial 
Ablation 

6.90 41 4.37 – 12.99 Assumption Uniform (4.37; 
12.99) 

Myomectomy 33.25 42 32.60 – 33.90 42 Uniform 
(32.60; 33.90) 

Hysterectomy 47.20 42 30.6 - 48.50 42 Uniform (30.6; 
48.50) 

No 
Complication 

# NA NA NA N/A 

Reference of 
addition of 
blood 

NA 37 NA NA NA 
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transfusion 
requirement 
rates 
Procedural Death Probabilities for Each Treatment  
Medical 
Management 

0.00 Assumption (fixed) NA None 

UAE 0.00 42 (fixed) NA None 
HIFU/MRgFU
S 

0.00 42 (fixed) NA None 

Endometrial 
Ablation 

0.00 Assumption, 43 (fixed) NA None 

Myomectomy 0.00 42 (fixed) NA None 
Hysterectomy 0.02 42 0.00 - 0.03 42 Uniform (0.00; 

0.03) 
Probability of Diagnosis versus No Diagnosis in Unscreened Symptomatic Women 
(Symptom Neglect/ Delay in Diagnosis) 
Diagnosed 30.00 6,44 10.00 - 50.00 6,44 Triangular 

(10.00; 30.00; 
50.00) 

Undiagnosed # NA NA NA N/A 
COSTS 

Ultrasound Screening for Fibroids (US $; Inflated to 2023) 

Cost of a 
Pelvic 
Ultrasound 

900 22 333 - 1,466 22 Gamma (900; 
289) 

Direct Costs of Treatment (US $; Inflated to 2023) 

Medical 
Management 

10,625 Central Value 
of Range 

8,308 - 12,941 45 Gamma 
(10,625; 
1,182) 

UAE 14,107 Central Value 
of Range 

10,163 - 
18,050 

42,45 Gamma 
(14,107; 
2,012) 

HIFU/MRgF
US 

13,497 Central Value 
of Range 

6,090 - 20,904 40,42 Gamma 
(13,497; 
3,779) 

Endometrial 
Ablation 

7,382 45 3,331 - 11,433 Assumption Gamma 
(7,382; 2,067) 

Myomectomy 12,475 Central Value 
of Range 

7,611 - 17,339 40,42 Gamma 
(12,475; 
2,482) 

Hysterectomy 14,119 Central Value 
of Range 

6,749 - 21,488 42,46 Gamma 
(14,119; 
3,760) 
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Costs of Procedural Complications (US $; Inflated to 2023) 

Medical 
Management 

0 Assumption NA NA None 

UAE 8,922 42 6,691 - 11,153 42 Gamma 
(8,922; 1,138) 

HIFU/MRgF
US 

2,240 Assumption 1,930 - 2,550 Assumption Gamma 
(2,240; 158) 

Endometrial 
Ablation 

2,240 47 1,930 - 2,550 47 Gamma 
(2,240; 158) 

Myomectomy 4,771 42 3,578 – 5,963 42 Gamma 
(4,771; 608) 

Hysterectomy 2,206 47 1,911 – 2,500 47 Gamma 
(2,206; 150) 

Cost of Health States/ Sub-States (US $; Inflated to 2023) 

Alive with 
Fibroids 
(Symptomatic
) 

26,121 AppB, 
16,34,45,48–56 

11,764 - 
40,478 

AppB, 
16,34,45,48–56 

Gamma 
(26,121; 
7,325) 

Alive with 
Fibroids 
(Asymptomati
c) 

3,815 AppB, 16,34,48–56 2,011 - 5,619 AppB, 16,34,48–56 Gamma 
(3,815; 920) 

Alive without 
Fibroids 

3,815 AppB, 16,34,48–56 2,011 - 5,619 AppB, 16,34,48–56 Gamma 
(3,815; 920) 

Alive without 
Fibroids 
(Successfully 
Treated) 

3,815 AppB, 16,34,48–56 2,011 - 5,619 AppB, 16,34,48–56 Gamma 
(3,815; 920) 

Death 
(Background/ 
Procedural) 

0 Assumption (fixed) NA None 

UTILITIES (QALYs) 

Alive with 
Fibroids 
(Symptomatic
) 

0.743 42,57,58 0.528 - 1 42,57,58 Beta (0.743; 
0.120) 

Alive with 
Fibroids 
(Asymptomati
c) 

1.000 Assumption59 (fixed) NA None 

Alive without 1.000 Assumption59 (fixed) NA None 
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Fibroids 

Alive without 
Fibroids 
(Successfully 
Treated) 

0.944 42,57 0.811 - 0.944 42,57 Beta (0.944; 
0.034) 

Death 
(Background/ 
Procedural) 

0.000 42 (fixed) NA None 

Medical 
Management 
Success@ 

0.840 47 0.742 – 0.938 47 Beta (0.840; 
0.050) 

UAE 
Success@ 

0.920 40 0.716 - 1.000 40 Beta (0.920; 
0.072) 

HIFU/MRgF
US Success@ 

0.925 40 0.797 - 1.000 40 Beta (0.925; 
0.052) 

Endometrial 
Ablation 
Success@ 

0.760 47 0.682 – 0.838 47 Beta (0.760; 
0.040) 

Myomectomy 
Success@ 

0.925 40 0.716 - 1.000 40 Beta (0.925; 
0.072) 

Hysterectomy 
Success@ 

0.880 47 0.782 - 0.978 47 Beta (0.880; 
0.050) 

No 
Treatment/ 
Any 
Treatment 
Failure = 
Alive with 
Symptomatic 
Fibroids 

0.743 42,58 0.528 - 1 42,58 Beta (0.743; 
0.120) 

Decrement in 
utility from 
complications 
(%) 

20% 42,58 0% - 40% 42,58 Uniform (0%; 
40%) 

Footnotes: 644 

AppB = Refer to Appendix B in the Supplement for derivations and calculations of values and 645 

relevant assumptions. Only variables with adequate data were included. 646 
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*Values expressed in percentage for transition probabilities (rounded to two decimal places), US 647 

$ for Costs (rounded to integers), and QALYs for Utilities (rounded to three decimal places) 648 

**Distribution Parameters: Triangular (Minimum; Mode; Maximum), Uniform (Minimum; 649 

Maximum), Gamma (Mean; Standard Deviation), Beta (Mean; Standard Deviation), Normal 650 

(Mean; Standard Deviation) 651 

@Utility values for status post specific type of treatment only for that year/cycle 652 

#: Complementary probability (to add to 100%) 653 

Abbreviations: DSA = Deterministic Sensitivity Analysis, PSA = Probabilistic Sensitivity 654 

Analysis, HIFU/MRgFUS = High-intensity Focused Ultrasound/Magnetic Resonance Guided 655 

Focused Ultrasound Surgery, UAE = Uterine Artery Embolization, Endometrial ablation = 656 

Endometrial Ablation for the management of heavy menstrual bleeding secondary to fibroids, TP 657 

= True Positive, FN = False Negative, FP = False Positive, TN = True Negative, NA = Not 658 

Applicable 659 

 660 

 661 

 662 

 663 

 664 

 665 

 666 

 667 
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Table 2: Base-Case Analysis Results of Cost-Effectiveness of Ultrasound Screening for 668 

Uterine Fibroids in the United States 669 

 All Women Black Women 

Strategy No Ultrasound 

Screening 

Ultrasound 

Screening 

No Ultrasound 

Screening 

Ultrasound 

Screening 

Economic Parameters 

Cost (US $) 152,631.796 134,330.076 154,197.490 134,514.053 

Incremental 

Cost (US $ 

added) 

(Reference 

Baseline) 

- 18,301.720* (Reference 

Baseline) 

- 19,683.438* 

Effectiveness 

(QALYs) 

18.045 18.368 18.033 18.356 

Incremental 

Effectiveness 

(QALYs gained) 

(Reference 

Baseline) 

0.323 (Reference 

Baseline) 

0.323 

ICER (US $ per 

QALY gained) 

(Reference 

Baseline) 

- 56,605.631* 

(Dominant) 

(Reference 

Baseline) 

- 60,934.859* 

(Dominant) 

NMB (US $) 388,717.864 416,719.178 386,785.353 416,159.518 

Incremental 
NMB (US $) 
[WTP: 

$30000] 

(Reference 

Baseline) 

28,001.314 (Reference 

Baseline) 

29,374.165 

Resultant Nodal Parameters in a Cohort of 10,000 Women through the 30-years’ 
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Time Horizon# 

Number of 

Cases Detected 

by Ultrasound 

Screening vs. 

Cases 

Diagnosed 

without 

Ultrasound 

Screening 

12,683 41,151 12,927 41,516 

Number of 

Person-Years 

of Medical 

Treatment 

7,196 10,981 7,388 11,158 

Number of 

Person-Years 

of UAE 

55 33 53 29 

Number of 

Person-Years 

of 

HIFU/MRgFUS 

251 383 257 389 

Number of 75 44 72 39 
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Person-Years 

of Endometrial 

Ablation 

Number of 

Person-Years 

of 

Myomectomy 

627 957 644 972 

Number of 

Person-Years 

of 

Hysterectomy 

1,442 859 1,393 753 

Footnotes: 670 

Abbreviations: QALY = Quality-Adjusted Life Years, NMB = Net Monetary Benefit, ICER = 671 

Incremental Cost-Effectiveness Ratio, WTP = Willingness-To-Pay Threshold 672 

All values are rounded to the nearest three decimal places 673 

* Negative values of Incremental costs and ICER indicate cost-saving 674 

# Includes re-diagnosis or re-intervention in consecutive cycles if treatment fails 675 

 676 

 677 

 678 
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Figure Captions and Legends 679 

Figure 1: Markov Model of Ultrasound Screening for Uterine Fibroids in the United States 680 

Figure Legend: Health states in the model are shown in the state transition diagram which are 681 

‘Fibroids absent’, ‘Fibroids present’, ‘Fibroids treated’, and ‘Death’. Over the course of 30 years 682 

of time horizon (25 to 54 years of age), transitions between one health state and another occurred 683 

every year, which are indicated by pointing arrowheads in the inset. ‘Women aged 25 in the 684 

U.S.’ was the ‘Decision Node’ representing two options to be compared. ‘Ultrasound screening’ 685 

and ‘No ultrasound screening’ were the Markov nodes. The diamond nodes were terminal nodes, 686 

which represented the end of the respective cycle, where transitions between health states 687 

occurred (‘jumped’ back to one of the branches of the Markov node). ‘Clone’ means that the 688 

node had similar further branches like the Master Node (numbered); where the probabilities and 689 

pay-offs (costs and utilities) might be the same or different as applicable. In the Markov model, 690 

women transitioned between four health states: Alive without Fibroids (“Uterine Fibroids 691 

Absent” arm), Alive with Fibroids (Symptomatic or Asymptomatic) (“Uterine Fibroids Present” 692 

arm), Alive without Fibroids (Successfully Treated) (“Uterine Fibroids Successfully Treated” 693 

arm), and Death. If a woman was diagnosed to have symptomatic fibroids, they were treated (or 694 

no treatment) based on their choice, resulting in (i) treatment success (recurrence-free following 695 

treatment, moving to the “Uterine Fibroids Successfully Treated” arm), (ii) failure (accounting 696 

persistence of symptomatic fibroids due to failure of treatment itself as well as for recurrence, 697 

returning to the “Uterine Fibroids Present” arm), or (iii) procedural death. Women with 698 

asymptomatic fibroids were not treated in the decision tree and were retained in the “Uterine 699 

Fibroids Present” arm, while still allowing for the possibility that these fibroids could become 700 

symptomatic in future cycles, at which point treatment decisions applied. Whereas, in the No 701 
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Ultrasound Screening strategy, only the women diagnosed after being symptomatic were treated, 702 

with following branches similar to the Ultrasound Screening strategy. 703 

Abbreviations: TP = True Positive, FN = False Negative, FP = False Positive, TN = True 704 

Negative 705 

Figure 2: Tornado Diagram of Univariate Sensitivity Analyses of Cost-Effectiveness of 706 

Ultrasound Screening for Uterine Fibroids in the United States (A) All Women (B) Black 707 

Women 708 

Figure Legend: Tornado diagram shows multiple univariate analyses (effect of variations in one 709 

variable while keeping others constant) shown together in a comparative graph; Red side of each 710 

bar shows effect of higher values of each variable on incremental NMB and Blue side of each 711 

bar shows effect of lower values of each variable on incremental NMB. The model was most 712 

sensitive to the probability of being diagnosed without having an ultrasound screening, followed 713 

by the cost of associated conditions in women with fibroids, the probability of symptomaticity, 714 

utilities in women treated successfully, and utilities in women with symptomatic fibroids. 715 

Abbreviations: NMB = Net Monetary Benefit, HIFU = High-intensity Focused Ultrasound, 716 

UAE = Uterine Artery Embolization, ‘p’ = Probability of, ‘c’ = Costs of, ‘u’ = Utilities of, EV = 717 

Expected Value. 718 

Figure 3: Effect of Starting Age of Screening on Cost-Effectiveness of Ultrasound Screening 719 

for Uterine Fibroids in the United States  720 

Figure Legend: (A, B, C) All Women: Incremental Costs, Incremental Effectiveness (Utilities), 721 

Incremental Net Monetary Benefit (D, E, F) Black Women: Incremental Costs, Incremental 722 
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Effectiveness (Utilities), Incremental Net Monetary Benefit. Negative numbers on Y axis of 723 

incremental costs graphs indicate cost-saving (trends towards zero indicate lesser cost-saving 724 

with increasing starting age). Ultrasound screening for fibroids is more cost-saving when started 725 

at younger ages, with starting at 25 years being the most cost-effective. Screening is cost-726 

effective at all ages of starting screening. 727 

Abbreviations: NMB = Net Monetary Benefit 728 

Figure 4: ICER Scatter Plot of Probabilistic Sensitivity Analyses of Cost-Effectiveness of 729 

Ultrasound Screening for Uterine Fibroids in the United States (A) All Women (B) Black 730 

Women 731 

Figure Legend: Negative numbers on Y axis indicate cost-saving, Green Dots represent the 732 

ICER (incremental cost effectiveness ratio) values for each of the 1000 samples, Ellipse 733 

represents 95% confidence interval, Bold dotted line represents willingness to pay threshold. 734 

Probabilistic sensitivity analyses demonstrated that ultrasound screening was the preferred 735 

strategy for 94.9% of all women and for 93.7% of Black women, compared to no screening. 736 

Abbreviations: WTP = Willingness-To-Pay Threshold, ICER = Incremental Cost Effectiveness 737 

Ratio 738 

 739 
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