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Abstract 
 

Trends in Mammography Usage Among Women Aged 30-44 in the United States From 2000-
2018 

By Jeremy Johnson 
 
 

Technological innovation in breast cancer screening and interventions has led broad 
improvement in the morbidity and mortality. However, variations in professional guidelines, 
increasingly diverse patient populations, and an evolution of our understanding in risk underlie 
difficulties in providing individual guidance for when to begin breast cancer screening. 
Additionally, several past studies have demonstrated potential overuse of mammography 
among younger patient populations for whom there is limited benefit for the associated patient 
risk. Furthermore, there has been little investigation into rates of mammography usage in 
younger women over time. This analysis investigates study prevalence and trends in 
mammography usage in women aged 30-44 in the US from 2000 to 2018. Self-reported data 
from eight National Health Interview Surveys (NHIS) conducted between 2000-2018 was used 
to estimate the prevalence of ever having had a mammogram as well as having had a 
mammogram in the past year during each survey year. We observed significantly decreased 
adjusted prevalence rate ratios (aPRR) of ever having a mammogram among women aged 34-
39 during 2015 (0.456 95%CI: 0.407-0.511) and 2018 (0.408 95%CI:0.359-0.463) when 
compared with the same age group from 2000 (0.564 95%CI:0.525-0.605) and 2003 (0.580 
95%CI: 0.539-0.624).  This change is largely driven by year over year changes with significantly 
decreased utilization among non-Hispanic White women in 2010/2013 (0.784 95%CI: 0.709-
0.868) and 2015/2018 (0.619 95%CI: 0.548-0.698) when compared with the same group in 
2000/2003. Our population analysis of NHIS US population survey data between 2000-2018 
shows nationwide declines in mammogram utilization in women aged 30-39 with more 
mammography occurring in certain subpopulations with historically worse breast cancer 
outcomes.  
 
Keywords: Mammography, Breast Cancer, Screening, Health Equity, Population Survey Analysis, 
Prevalence Rate Ratio.  
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Introduction 

In the United States in 2019, the observed SEER incidence of breast cancer among women aged 15-39 was 

24 per 100,000 women with a mortality rate in the same group of 2.4 per 100,0001. While significant 

declines in mortality among women with breast cancer have been realized over the past 30 years, since 

2010 mortality rates have stabilized and even begun to increase slightly. However, disparities in outcomes 

are evident over this period. For instance, during 2010-2014 mortality rates due to breast cancer among 

black women were 41% higher than white women over the same period. Additionally, when examining 

morbidity and mortality trends by race and age, evidence shows the decline in mortality due to breast 

cancer was reduced in black women over the age of 502.  

For average risk women, screening mammography consists of a 2-view x-rays of the breast at regular 

intervals. The first trial of breast cancer screening in the US occurred in 1963 as part of the Health 

Insurance Plan in New York3. Despite a complicated history of mammography as a screening tool for early 

detection of breast cancer4,5, current evidence suggests the benefits associated with early detection in 

certain age groups provides more benefit than harm6-10. Early detection and intervention are associated 

with better patient outcomes. Expert advice is nearly unanimously in favor of routine mammography 

screening in average risk women. However, different societies and professional organizations offer a 

multitude of guidelines for when to begin such screening and how frequently it should occur. 

Furthermore, these guidelines have changed over time to reflect new data and technological advance in 

screening technologies.  

Major societal organizations offering recommendations for screening include the American Cancer Society 

(ACS), United States Preventative Services Task Force (USPSTF), National Comprehensive Cancer Network 

(NCCN), American Academy of Family Physicians (AAFP), American College of Radiology (ACR) and 

American College of Obstetricians and Gynecologists (ACOG). The range of different organizations offering 
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guidelines is reflective of an even broader set of recommendations and practices throughout the medical 

field. For instance, where ACS and USPSTF had issued recommendations for clinical breast exams and self-

breast examinations in average-risk women during the early 2000s11,12, evidence since that time has not 

shown any benefit in the practice and BSE and CBE have since declined13,14. Current ACS guidelines 

recommend personalized decision making for 40–44-year-old women, annual mammograms for women 

45-54, and biennial screenings for women 55+15. Since 2009, the USPSTF recommends biennial screenings 

for women 50-74 with personalized decision making from 40-4916. This contradicts USPSTF 

recommendations made in 2002 for 1–2-year routine screening beginning at age 40. The variability in 

recommendations extends across professional organizations and is subject to revision that makes 

consistent care and consultation for patients highly variable between providers17.  

For patients under 45 years old, the criteria for screening are less concrete. Currently, there are no major 

organizations that recommend routine mammography for average-risk women under the age of 40. 

Diagnosis of breast cancer in this patient population has been associated with significant risk of recurrence 

and has been shown to be an independent prognostic factor for survival18-20.  In response, ACS, NCCN, and 

the ACR among others have made recommendations to start screening high-risk patients in their 30s21-23. 

What effect these recommendations for individualized screening have had on mammography rates in this 

population remains a question. Furthermore, recent evidence suggests that the incidence of breast cancer 

is rising among women under the age of 4025,26 and that waiting to screen high-risk women until age 40 

may result in worse outcomes due to delayed diagnoses and more aggressive subtypes27,28. In response 

to these recent findings, some have suggested alternative, more proactive screening recommendations.29.  

Determining the most effective balance between early diagnosis of breast cancer and avoiding undue 

harm from over-screening presents a challenge. Overdiagnosis is defined as the diagnosis of breast cancer 

based on physiologic findings that may have no malignant potential. Without the ability to differentiate 

malignant tumors from benign physiology on x-ray, women undergoing routine mammography will be 
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subject to interventions without benefit. Some data suggests that in the US, after 10 years of annual 

screening, more than half of women will receive at least one false-positive recall and 7-9% will receive a 

false-positive biopsy recommendation30. Because there is a lower rate of breast cancer in younger women, 

we can expect that the incidence of false positive findings will be even higher in this subgroup.   

Screening prevalence data for women above age 45 is widely available. However, there is much less 

published material that examines the screening prevalence in younger patient populations despite an 

estimated 24 cases per 100,000 women aged 15-39 diagnosed in 2019. This research aims to better 

understand the prevalence of ever having a mammogram among US women aged 30-44, the prevalence 

of routine annual mammography in the same population, and Socio-economic as well as demographic 

trends in the utilization of mammography within this population over time. 

Materials and Methods 

This study used publicly available survey data from the National Health Interview Survey (NHIS) data 

repository extracted with from IPUMS Health Surveys: NHIS (https://www.nhis.ipums.org)31. NHIS is a 

principal source of health information from non-institutionalized US citizens and is a primary data source 

for the National Center for Health Statistics (NCHS). NIHS data are collected continuously throughout a 

given survey year using computer-assisted personal interview to survey, on average, 100,000 people from 

45,000 households in the US using geographically clustered sampling techniques. IPUMS Health Surveys: 

NHIS is a database of 50 years of NHIS data and variables available for curation and analysis.   

Our analyses involved IPUMS NHIS data extraction from 2000-2018 (2000, 2003, 2005, 2008, 2010, 2013, 

2015, 2018). These are contiguous survey years during which the variables and covariates of interest were 

available in all survey data. Variables of interest include individual year, mammography history, year of 

last mammogram, age, race/ethnicity, geographic region, educational attainment, income, healthcare 

access, and insurance coverage. Domain analyses involved only those observations with complete data 
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for age, race, ethnicity, region, educational attainment, income, and healthcare coverage for each 

individual person observation.  

Statistical analyses involved determination of population prevalence based on weighting of cluster-

correlated study design and Taylor series linearization of variance. We used SAS (SAS 9.4 TS Level 1M6, 

SAS Institute, Cary North Carolina) surveyfreq and surveymean procedures for sample analysis, prevalence 

estimates, and domain analyses. We used SUDAAN (Research Triangle Institute, Research Triangle Park, 

North Carolina) rlogist functions to fit population-weighted logistic regression models and obtain adjusted 

prevalence rate ratios (aPRR), standard errors and confidence intervals.  

Results 

Table 1 statistics demonstrate sample population characteristics that meet inclusion criteria. Mean 

population age across years is 35.6(SD=3.97) and did not change over time (p=0.2). Population sample is 

58.5% non-Hispanic White, 16.5% non-Hispanic Black, and 25.0% Hispanic.  Geographic distribution is 

15.6% located in the Northeast, 22.2% located in the Midwest/Central, 36.7% located in the South, and 

25.5% located in the United States West. 13.5% of the sample have not completed a high school education 

or equivalent, 24.4% of the sample completed a high school education or the equivalent, 31.2% of the 

population completed less than four years of college. And 31.0% of the sample population completed four 

or more years of college. Trends in distribution within variable classes remained similar throughout the 

period under review.  

Among women having a receipt of mammogram for any reason, weighted population prevalence 

estimates differed significantly between years for age groups (p<0.001). There were no significant 

differences between years among women in the 30-34-year-old cohort (p=0.09) (Table 2). 

In the 34–39-year-old age group the following comparisons reached statistical significance. Compared to 

2018, the prevalence of 29.1 (95%CI: 26-32.2) was greater in 2000, 2003, 2005, 2008, and 2010 [41.8(95% 
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CI: 39.3-44.3), 43.6(95%CI: 41.0-46.2), 39.1(95%CI: 36.3-41.9), 40.1(95%CI: 36.9-43.3), and 35.5(95%CI: 

32.6-38.3), respectively]. Compared to 2015, the prevalence of 29.5 (95%CI: 26.6-32.5) was greater in 

2000, 2003, 2005, 2008, and 2010. Compared to 2013, the prevalence of 33.5 (95%CI: 30.7-36.3) was 

greater in 2000, 2003, and 2008 [41.81(95% CI: 39.3-44.3), 43.6(95%CI: 41.0-46.2), and 40.1(95%CI: 36.9-

43.3), respectively]. Compared to 2010, the prevalence of 35.5 (95%CI: 32.6-38.3) was greater in 2000 

[41.8 (95%CI: 39.3-44.3)]. 

In the 40-44-year-old age group the following comparisons reached statistical significance. Compared to 

2018, the prevalence of 67.5 (95%CI: 64.4-70.6) was greater in 2000, 2003, and 2008 [73.4 (95%CI: 71.6-

75.7), 73.4(95%CI: 71.0-75.1), and 74.4 (95%CI: 71.3-77.5), respectively]. Compared to 2015, the 

prevalence of 65.7 (95%CI: 62.8-68.7) was greater in 2000, 2003, 2005, 2008, and 2010[73.4 (95%CI: 71.6-

75.7), 73.4(95%CI: 71.0-75.1), 72.6 (95%CI: 70.2-75.1), 74.4 (95%CI: 71.3-77.5), and 72.4 (95%CI: 69.5-

75.4), respectively]. 

Among women having receipt of mammogram in the previous 12 months from the data of the survey, we 

observed significant differences in the 35-39-year-old (p=0.046) and 40-44-year-old (p<0.001) cohorts. 

There were no significant differences between years among women in the 30–34-year-old cohort (p=0.5) 

(Table 3). 

In the 34-39-year-old age group, compared to 2005, the prevalence of 6.3(95%CI: 1.9-10.8) was greater in 

2000 and 2003 [28.5 (95%CI: 22.6-34.5) and 23.9 (95%CI: 18.5-29.3), respectively]. In the 40–44-year-old 

age group, compared to 2013, the prevalence of 6.4 (95%CI: 2.7-10.1) was greater in 2000, 2003, 2005, 

2008, 2010, and 2018[28.5 (95%CI: 22.6-34.5), 23.9 (95%CI: 18.5-29.3), 19.2 (95%CI: 12.8-25.6), 16.4 

(95%CI: 10.9-21.8), 18.8 (95%CI: 12.4-25.1), and 20.9 (95%CI: 13.2-28.6), respectively]. 

Estimated prevalence of receipt of mammogram at any time and having had a mammogram in the past 

year suggest that there are significant differences between all three age groupings (30-34: 15.391 95%CI: 
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14.7 - 16.0 vs. 35-39: 28.8 95%CI: 27.9-29.6 vs. 40-44: 55.9 95%CI: 55.0-56.7). There are also significant 

differences between the prevalence of ever having had a mammogram and receipt of mammogram for 

any reason among non-Hispanic Black, non-Hispanic White and Hispanic patients (78.6 (95%CI: 78.1-79.1) 

vs. 12.3 (95%CI: 11.9-12.7) vs. 9.1 (95%CI: 8.8-9.4)). Cumulative characteristics of women who have 

mammograms from 2000 to 2018 suggest significant differences between geographic regions (Northeast: 

19.0 95%CI: 18.6-19.5, Midwest: 23.8 95%CI: 23.3-24.3, South: 36.9 95%CI: 36.3-37.5, West: 20.2 95%CI: 

19.7-20.7). There is a significantly lower likelihood of women who have not completed high school and 

those who have completed four or more years of college vs. women with high school diplomas (12.2 95%: 

11.9-12.5 / 27.9 95%: 27.4-28.4 vs. 30.1 95%: 29.7-30.6). Across years, women who have ever had a 

mammogram are more likely to have health insurance coverage [92.86 (95% CI: 92.65-93.07) vs. 7.14(95% 

CI: 6.93-7.35) and 95.09(95% CI: 94.20-95.99) vs. 4.91(95% CI: 4.01-5.80) for Covered vs. uncovered and 

ever having had a mammogram vs. having had a mammogram in the past 12 months). Additionally, there 

is a positive association between income and prevalence of having had a mammogram as well as 

mammogram in the pas year [11.97 (95%CI: 11.63-12.31), 18.58 (95% CI: 18.18-18.97), 69.46 (95% CI: 

68.93-69.99) and 12.81 (95% CI: 11.37-14.25), 19.19 (95%CI: 17.41-20.96), 68.00(95% CI: 65.88-70.12) for 

income ratios below 1, 1-2, and >=2 respectively and grouped by ever having mammogram and 

mammogram in the past year].  

Estimations of population weighted prevalence rate ratio of ever having a mammogram in women aged 

35-39 showed significant decline from 2000, 2003, 2005, and 2008 to 2018 [aPRRs 0.564(95%CI: 0.525-

0.605), 0.580(95%CI: 0.539-0.624), 0.534(95%CI:0.486-0.588), and 0.534(95%CI: 0.486-0.588) vs. 

0.408(95%CI: 0.359-0.463), respectively] (Table 5). A similar result is seen between the years 2015 and 

2000/2003 [aPRRs 0.456(95%CI: 0.407-0.511) vs. 0.564(95%CI: 0.525-0.605) and 0.580(95%CI: 0.539-

0.624) respectively]. There were no significant differences between years in the adjusted prevalence rate 
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ratio of women aged 30-34 for any year comparisons within 2000 to 2018. We observed no significant 

difference in the aPRR of having had a mammogram in the past 12 months over the time examined. 

To better understand the changes in PRR between age groups from 2000-2003 to 2015-2018 we 

conducted additional adjusted prevalence rate ratios comparing within age groups and across biennial 

years (Table 6-10). For non-Hispanic Black women, we found a significantly elevated aPRR of 1.530 (95%CI: 

1.216-1.924) for ever having had a mammogram in 30–34-year-old women when comparing 2010-2013 

with 2000-2003 of. This is in stark contrast to trends in aPRR of having receipt of mammogram for non-

Hispanic White women and Hispanic women aged 34-39 in 2010-2013 (0.784 95%CI:0.709-0.868 and  

0.809 95%CI: 0.681-0.960) respectively). Additionally, in the same age group, there was a significant 

decline in PRR comparing years 2015-2018 with 2000-2003 in non-Hispanic White and Hispanic women 

(aPRR 0.619 95%CI: 0.548-0.698 and 0.701 95%CI: 0.573-0.857).  

Discussion 

The purpose of this study was to understand the utilization of mammography in women under 40 years 

old. Our results suggest that there has been significant change in the rate at which young women have 

been screened for mammograms since the year 2000. While there has been a general decline in the 

number of mammograms for women aged 34-39, there has been an increasing trend, albeit insignificant 

in women aged 30-34 over the same period (figure 1). This data shows an apparent convergence of the 

aPRR between 30-34 and 35-39 from 2000 to 2018. With no definitive guidelines for average-risk patients 

under 40, clinicians are tasked with understanding the individual risk profile for their patients. Better 

patient education, shared decision making, and risk counseling may underlie why more 30-34 and fewer 

35-39 women have received mammograms from 2000-2018.  Assuming more individualized screening 

recommendations across the 30–40-year-old demographic has produced more homogeneity over time, 
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understanding the factors that precipitated the initial divergence between 30-34-year-olds and 35–39-

year-old populations warrants further investigation.  

However, an alternative explanation may be that the 34–39-year-old age group has seen a decline to a 

rate more commonly seen in 30–34-year-old patients for whom no significant changes have occurred over 

time. While possible, recent trends towards value-based healthcare, more personalized medical care and 

prioritization of prevention over treatment would suggest that the changes seen here reflect 

administrative and philosophical changes in healthcare delivery.  

To address the changes seen in prevalence rate ratio of ever receiving a mammogram between age 

groups, we estimated additional aPRRs comparing within age groups and ethnic subpopulations across 

years arranged as biennial pairs. From this analysis we find that aPRR estimates generally tend to decline 

when comparing biennial pairs with 2000/20003 estimates. Particularly among white women in the 35–

39-year-old and 40-44 year-old subgroups as well as in 30-39 year-old Hispanic subgroup when comparing 

2010-2013 and 2015-2018 couplets.   

Changes within subgroups likely reflect the changing recommendations for mammograms. Evidence for 

more aggressive cancer arising in younger patients has understandably encouraged physicians to council 

their patients regarding their individual risk for breast cancer. Likewise, unbiased and complete 

conversations with patients regarding the risks and benefits associated with mammography has tempered 

the popular sentiment for more testing. Further investigations should stratify patient populations by risk 

of breast cancer to determine the influence of this variable on population prevalence.  

We found that the trend within the 30–34-year-old non-Hispanic Black subgroup differed from both other 

ethnic groups across all years and other age groups within the non-Hispanic Black population across all 

comparisons. APRRs were greater than one in all pairwise comparisons with 2000-2003 couplet for 30–

34-year-old non-Hispanic Black women (1.265 95%CI: 0.972-1.646, 1.530 95%CI: 1.216-1.924, 1.174 
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95%CI: 0.896-1.540 for 2005/2008, 2010/2013, and 2015/2018 respectively). These results suggest that 

the rate of having receipt of mammogram for any reason following 2000-2003 year was higher non-

Hispanic Black women. This differs from the trend seen across other age groups and other examined 

ethnicities where aPRR where generally less than one and showed a decreasing trend while remaining 

insignificant. Additionally, from table 2 we see that the proportion of women reporting having ever had a 

mammogram among non-Hispanic Black and Hispanic women has improved from 2000-2018 (66.8 and 

60.2 to 75.8 and 68.9, respectively), though these proportions have not reached the prevalence of 

mammograms in the non-Hispanic White patient population. These changes may reflect growing 

awareness of inequity in screening these populations. Specifically young black women. We hypothesize 

that reflexive changes in response to new evidence of fewer diagnoses, worse outcomes, and more 

aggressive cancers in this group may lead providers to begin screening sooner in this patient populations 

while remaining judicious with screening recommendations32-34.  

Limitations 

The data analyzed in this study are limited to available survey data from the NHIS. While NHIS accounts 

for some response bias seen in survey data, it is impossible to completely discount this effect from the 

results observed. Evidence suggests that national survey data may overestimate cancer-screening 

utilization while minimizing disparities in screening35. Additionally, variables of interest were not collected 

uniformly across all survey years assessed. Therefore, our analysis lacks further investigation into the 

underlying risk attributable to each patient. Evidence also suggests that a patient’s provider and the 

clinical society guidelines from which their practice patterns are based, influence the frequency and 

initiation of screening mammography. Future population studies should examine the physician resource 

from whom patients receive their screening guidance.  
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Conclusion 

This population analysis analyzed NHIS US citizen response data to estimate prevalence of mammography 

among women aged 30-44 from 2000-2018. Our findings suggest that the rate of mammography among 

women aged 34-39 has declined over this period. Additionally, we have found that the decline is not 

uniform among socio-economic and ethnic segments of the US population.  
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