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Abstract

Background—In 2009 the US Preventive Services Task Force (USPSTF) recommended that the 

decision to start screening mammography prior to age 50 should be individualized. We examined 

whether healthcare providers are communicating about mammography decision-making with 

women and if communication is associated with screening behavior.

Methods—Data were drawn from the 2011–2014 Health Information National Trends Survey 

(HINTS). We included 5,915 female respondents age 40 or older who responded to the following 

question: ‘Has a doctor or other health professional ever told you that you could choose whether or 

not to have a mammogram?’. We used logistic regression to generate odds ratios (OR) and 95% 

confidence intervals (CI) for predictors of provider communication and assessed whether provider 

communication was associated with mammography in the previous two years overall and stratified 

by age.

Results—Less than half of women reported provider communication on mammogram choice. 

Women who reported provider communication were not more likely to report no mammogram in 

the past two years (OR: 1.07, 95% CI: 0.87–1.31) compared to those who did not. When stratified 

by 10-year age group, provider communication was associated with higher likelihood of no 

mammogram only among women age ≥70 (OR: 1.64, 95% CI: 1.15–2.34) and was associated with 

lower likelihood of no mammogram only among women age 40–49 (OR: 0.63, 95% CI: 0.43–

0.92).

Conclusions—Between 2011 and 2014 less than half of women received communication on 

mammogram choice despite USPSTF recommendations. Provider communication on 

mammogram choice can influence screening behavior, particularly for younger and older women.
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From 2011–2014 less than half of women received provider communication on mammogram 

choice in the study population despite USPSTF recommendations. Provider communication on 

mammogram choice can influence screening behavior, particularly for women ages 40–49 and 

≥70.
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Introduction

The introduction and uptake of screening mammography among US women is one of the 

most striking public health successes in the past 50 years. In 1987 approximately 30% of US 

women age 40 or older reported a screening mammogram in the past two years, by 2000 it 

was 70%.1 In the decades since mammography was introduced, the number of breast cancer 

diagnoses has nearly doubled in the US, with a steep rise in in-situ and early-stage invasive 

cancers.2 However, in recent years research has shifted from a focus on the benefits of 

mammography to the potential harms and how best to balance the two. Concerns about 

potential overdiagnosis, the diagnosis of a cancer that would not have become clinically 

apparent during a woman’s lifetime,3 are growing, particularly among older women with 

competing co-morbidities.4 Overdiagnosis can theoretically lead to the administration of 

unnecessary cancer treatments with potentially harmful side effects. Additionally, potential 

harms of mammography screening include radiation exposure, and anxiety associated with 

false positive or unequivocal screening results including psychological distress, additional 

medical visits, imaging and biopsies.5

In 2009 the US Preventive Services Task Force (USPSTF) released new breast cancer 

screening guidelines which state that “the decision to start regular, biennial screening 

mammography before age 50 should be an individual one” that takes into account the 

patient’s personal history and risks.6 This recommendation was upheld by the 2016 update 

to the USPSTF guidelines.7 However, many patients may be under-informed or misinformed 

regarding the facts surrounding breast cancer and mammography and thus remain unable to 

make informed decisions regarding breast cancer screening.8 For example, one study found 

that 94% of women in their cohort doubted even the existence of ductal carcinoma in-situ, a 

histology that may not progress to invasive cancer,9 while another study suggested that most 

women overestimated the benefits of mammography screening when they were making 

decisions.8, 10

Based on the USPSTF guidelines, women under 50 are asked to collaborate with healthcare 

providers to decide when to begin breast cancer screening and how often to screen. In order 

to make informed choices women must understand the complex relationships between the 

benefits and harms of mammography screening.11 While medical professionals may 

understand the complexities of breast cancer screening, the general public may need more 

guidance and communication from their healthcare providers in order to make educated 

decisions regarding screening. Patients can educate themselves about screening, however 
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simply having knowledge of breast cancer has not been shown to be associated with patients 

taking an active role in their screening decisions.12 Multiple studies suggest that 

mammography utilization is largely unchanged since the change in guidelines,13–15 yet the 

reasons why remain unclear. We need to understand the extent to which healthcare providers 

communicate the choices available.

Using data from the Health Information National Trends Survey (HINTS) a nationally 

representative survey conducted by the National Cancer Institute, we examined whether 

women are having discussions about mammography with their healthcare providers and how 

that has changed over time. We hypothesized that communication would increase with time, 

particularly with the youngest and oldest women, given the emphasis of the USPSTF 

guidelines on shared decision-making. We further explored other demographic and medical 

characteristics associated with provider communication on mammography choice. Lastly, 

we investigated the association between provider communication and screening behavior, 

and whether this association differs by age.

Methods

Data

Data were obtained from NCI’s HINTS fourth iteration, Cycles 1–4 (HINTS 4, Cycle 1–4), 

a nationally representative cross-sectional survey of the U.S. adult, civilian, non-

institutionalized population. Data were collected by questionnaires mailed from over four 

time periods: October 2011 through February 2012 (HINTS 4, Cycle 1; n=3,959); October 

2012 through January 2013 (HINTS 4, Cycle 2; n=3,630); September through November 

2013 (HINTS 4, Cycle 3; n=3,185); August through November 2014 (HINTS 4, Cycle 4; 

n=3,677). The sample design for each cycle was a two-stage, stratified sample. First, 

addresses were randomly selected from a U.S. Postal Service file of residential addresses, 

and then individual respondents were selected within each sampled household. Response 

rates in each cycle ranged from 40% (HINTS 4, Cycle 2) to 34.4% (HINTS 4, Cycle 4).

Exposure, Outcome and Covariate Assessment

In HINTS 4, Cycles 1–4, female participants were asked ‘A mammogram is an x-ray of each 

breast to look for cancer. Has a doctor ever told you that you could choose whether or not to 

have a mammogram?’. In HINTS 4, Cycle 3 only, participants were asked: ‘A mammogram 

is an x-ray of each breast to look for breast cancer. During the past 12 months, did a doctor, 

nurse, or other health professional advise you to get a mammogram?’. Response options for 

both questions were ‘yes’ or’ no’. In cycles 1–4 women were also asked: ‘When did you 

have your most recent mammogram to check for breast cancer?’. Response options were: ‘A 

year ago or less’, ‘more than one, up to two years ago’, ‘more than two, up to five years 

ago’, ‘more than five years ago’, and ‘I have never had a mammogram’. We combined the ‘a 

year ago or less’ and ‘more than one, up to two years ago’ categories to create an indicator 

of whether a woman had a mammogram in the previous two years. Because the majority of 

women reported a mammogram in the previous two years we model the odds of no 

mammogram.
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Sociodemographic variables included in the analysis were: age (40–49, 50–59, 60–69, ≥70); 

education (less than high school, 12 years of school or completed high school, some college, 

college graduate or greater); race/ethnicity (Hispanic, non-Hispanic White, Non-Hispanic 

Black, Non-Hispanic Asian, Non-Hispanic Other or Unknown race); household income (< 

$20,000, $20,000 to $34,999, $35,000 to $49,999, $50,000 to $74,999, ≥ $75,000); family 

history of any cancer (yes, no, not sure); health insurance status (yes, no); presence of 

regular health care provider (yes, no), and health status (excellent or very good, good, fair or 

poor). The survey instrument for each cycle can be found here: http://hints.cancer.gov/

instrument.aspx.

Statistical Analysis

All analyses were conducted using SAS, version 9.4, to allow for appropriate weighting for 

the complex survey design of HINTS and to provide representative estimates of the U.S. 

population. A full-sample weight was used to calculate population estimates, and 200 

replicate weights (50 for each cycle), calculated using the jackknife variance estimation 

method, were used to compute standard errors. These two weighting approaches ensured 

valid inferences from the sample to the U.S. population, correcting for non-response and 

non-coverage bias. We restricted our sample to females age 40 or older. Women with a 

personal history of breast cancer (N=265) or who did not respond to the question on 

provider communication on mammogram choice (N=105) were excluded, leaving an 

analytical sample of 5,915 women. An additional 22 women who did not respond to the 

question about their receipt of a mammogram were excluded from analyses where 

mammogram was the outcome.

We calculated weighted, unadjusted prevalence estimates for each HINTS 4 Cycle (1–4), in 

order to examine trends in the proportion of respondents that reported that a ‘doctor ever told 

you that you could choose whether or not to have a mammogram’. We report the proportion 

responding ‘yes’ in each year according to age group. Chi-square tests were used to compare 

differences in proportions within each cycle according to age and Cochran–Armitage tests 

for trend were used to assess time trends across the cycles within each age group. 

Multivariable logistic regression models were used to generate odds ratios (OR) and 95% 

confidence intervals (CI) for sociodemographic predictors of provider communication on 

mammogram choice. Next, we used weighted, multivariable logistic regression models to 

examine the association between reporting provider communication on mammogram choice 

with receipt of a mammogram in the past two years adjusting for potential confounders 

overall and stratified by age. We used likelihood ratio tests to evaluate interaction between 

age and provider communication on mammogram choice with respect to mammography 

utilization in the previous two years. Tests for statistical significance used alpha of 0.05. All 

p-values are two-sided. Missing categories were included in covariates to account for 

missing data.

Using data from HINTS 4, Cycle 3, we performed a secondary analysis to determine the 

relationship between provider communication on mammogram choice with whether a 

provider advised a woman to get a mammogram in the past 12 months and whether any 
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observed association differed by age. We further investigated the association of provider 

mammogram advice with non-adherence to mammography screening.

Results

The characteristics of female HINTS 4 Cycle 1–4 respondents age 40 or older according to 

age group are displayed in Table 1. Less than half of the women reported provider 

communication on mammogram choice in each year, with the highest percentage in 2011 

(42.4%) and lowest in 2013 (36.1%) (Figure 1). In every year except 2014, women age 40–

49 were most likely to report provider communication, though this difference was only 

significant in 2013 (43.5% vs. 30.1%; p=0.04). There were no significant time trends in 

responses overall, or within each age group (p>0.10). Age-adjusted and multivariable 

models for receipt of provider communication on mammography choice were similar 

suggesting limited confounding (Table 2). In multivariable-adjusted models, women age 40–

49 were 20% more likely to report provider communication (OR: 1.20, 95% CI: 0.97–1.48) 

compared to women age 50–59, though this did not reach statistical significance. Non-

Hispanic black women were 34% less likely to report provider communication (OR: 0.66, 

95% CI: 0.52–0.85) compared to non-Hispanic Whites. Non-Hispanic Asian women were 

40% more likely to report provider communication on choice than non-Hispanic Whites, but 

this did not reach statistical significance (OR: 1.40, 95% CI: 0.90–2.19). Other factors such 

as health insurance status, Census region, and health status were not associated with 

provider communication on mammogram choice.

The youngest (40–49 years) and oldest (≥70 years) women were most likely to report no 

mammogram in the previous two years (Table 3). Compared to women age 50–59, those 

aged 40–49 were 77% (OR: 1.77, 95% CI: 1.33–2.34) more likely, and women aged ≥ 70 

were 57% (OR: 1.57, 95% CI: 1.19–2.08) more likely, to report no mammogram in the past 

two years. Women who reported provider communication were 7% more likely to report no 

mammogram in the past two years (OR: 1.07, 95% CI: 0.87–1.31) compared to those who 

did not, though this was not statistically significant. When stratified by 10-year age group, 

provider communication was only associated with higher likelihood of no mammogram 

among women age 70 and older (OR: 1.64, 95% CI: 1.15–2.34) and was associated with 

lower likelihood of no mammogram only among women age 40–49 (OR: 0.63, 95% CI: 

0.43–0.92) (Table 4).

Among 1,335 respondents in HINTS 4, Cycle 3 the percentage of women advised by a 

healthcare provider to get a mammogram in the past 12 months differed by age 

(Supplementary Table 1). Nearly three-quarters of women age 40–49 (73.8%) reported being 

advised to get a mammogram compared to 81.3% of 50–59 year olds, 85.3% of 60–69 year 

olds and 69.4% of women aged 70 or older. Within each age, women whose providers told 

them they could choose whether or not to have a mammogram were more likely to be 

advised to have a mammogram than those whose providers did not discuss mammogram 

choice. This difference was greatest among women age 70 or older where 81.1% of those 

who reported provider communication on choice were advised to have a mammogram 

compared to 62.3% of those whose providers did not communicate about choice. Among 

women age 40–49, 80.0% of those whose providers communicated about mammogram 
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choice were advised to have a mammogram compared to 72.9% of those whose providers 

did not communicate about choice. Women who were advised to get a mammogram were 

much less likely to have received a mammogram in the past two years (OR: 0.05, 95% CI: 

0.03, 0.19; data not shown).

Discussion

This is one of the first studies to explore healthcare provider communication about 

mammography and the association with screening behavior in a nationally representative 

sample of women. Our results revealed less than half of women reported provider 

communication on mammogram choice overall. As expected based on guideline 

recommendations emphasizing provider communication, women age 40–49 were more 

likely to report communication overall, though this number remained under 50% each year, 

suggesting an important area of need. The youngest (40–49 years) and oldest (≥70 years) 

women were least likely to have received a mammogram in the prior two years, which is to 

be anticipated given the guidelines for mammography screening are most clear for women 

age 50–69 and shared decision-making is specifically recommended for women 40–49. The 

impact of provider communication on the youngest and oldest age groups was different, with 

provider communication associated with higher likelihood of no mammogram among 

women age ≥70 and lower likelihood of no mammogram among women age 40–49 in 

HINTS 4, Cycle 3. The reasons for this finding warrant further exploration given the 

potential for provider communication to impact mammogram utilization. While shared 

decision-making is not specifically recommended for women age 50–74, provider 

communication in general has the potential to improve adherence to mammography 

screening recommendations.

While women age 40–49 were most likely to receive provider communication on 

mammogram choice between 2011–2014 in this study, the majority of women in that age 

group did not receive such communication despite national recommendations emphasizing 

using a shared approach for this age group. The 2009 USPSTF recommendations,6 and the 

recent 2016 update,7 state the decision to start screening mammography prior to age 50 

should be an individualized one. The 2015 guideline update from the American Cancer 

Society (ACS) states women should have the opportunity to begin screening between the 

ages of 40 and 44.16 According to the ACS clinicians “should acknowledge that different 

choices will be appropriate for different patients” and clinicians “must help each patient 

arrive at a management decision consistent with her or his values and preferences”. Given 

that many professional recommendations emphasize using a shared approach, our results are 

unexpected, though they may reflect the increasing time pressures faced by providers among 

other barriers.17 Our results are consistent with research findings suggesting patients 

experience minimal discussion of screening in medical encounters, despite much literature 

showing a desire among patients to be engaged in their health care decisions.18 Conversely, 

some patients do not desire shared decision-making in all situations and express a 

paternalism preference.19 Focus groups involving a total of 77 women held after the 2009 

changes to the USPSTF guidelines showed many were suspicious the revised guidelines 

represented a cost-savings measure and most felt unprepared to participate in shared 

decision-making.12
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Shared decision-making takes time and the same message cannot be given to all age groups. 

For example, while younger women are less likely to be diagnosed with breast cancer, the 

potential years of life lost due to breast cancer are greater.20 Co-morbidities and competing 

risk factors must also be weighed, all of which can be extremely difficult to accomplish 

during an appointment often filled with multiple agenda items. Describing the harms of 

screening is inherently difficult, especially in limited time. The term ‘harm’ can be highly 

charged and more specific language may be helpful. The most common immediate unwanted 

outcome from screening is recall for additional imaging evaluation. This can be both 

inconvenient and anxiety provoking, though it is challenging to study the balance of this 

with the beneficial reassurance of an ultimately negative screening report.21 There is also no 

validated way to individualize population estimates of breast cancer risk, especially given 

most breast cancers are sporadic and occur in women who would not be considered high risk 

using available predictive tools.22 Given these challenges, additional resources to aid 

communication, such as multimedia-based patient education tools, could be helpful to 

improve consistent communication surrounding screening mammography.

Non-Hispanic black women were 34% less likely to report provider communication 

compared to non-Hispanic Whites. The reasons for this are unclear and may reflect broader 

health disparities. There is data showing physicians are less likely to reference relevant 

scientific research in shared decision-making discussions with minority groups.23 Another 

plausible contributing explanation worthy of further research could be provider awareness 

that non-Hispanic black women have a greater risk of developing more aggressive disease 

phenotypes, including triple negative breast cancer.24–27 This could result in a more 

paternalistic approach to screening in this population and less reliance on shared decision-

making, though it is unclear to what extent this accounts for the discrepancy observed. Other 

factors such as health insurance status, Census region, and health status were not associated 

with provider communication on mammogram choice in this study. When stratified by 10-

year age group, provider communication was only associated with higher likelihood of no 

mammogram among women age 70 and older as noted. This could be due to the higher 

prevalence of co-morbid conditions among older women. However, an analysis using the 

DECISIONS study demonstrated that women in fair-poor health were as likely to discuss 

reasons to have vs. to not have a mammogram as women in excellent-good health.28 We also 

adjusted for health status in our analyses and it did not eliminate the effect of age. A recent 

study using data from HINTS 4 from 2011–2013 of 1,085 women younger than 50 found 

that being given a choice to undergo a mammogram by a provider was strongly associated 

with utilization in this age group, which is supported by our findings.29 The impact of 

communication on mammogram utilization is likely influenced by provider opinion on 

cancer screenings and the message conveyed. A provider can present an option to a patient 

while also making a recommendation by way of shared decision-making.30 Provider 

recommendations are known to play a critical role in the medical decisions made by 

patients.31 Further study of the way in which providers present the choice regarding 

mammogram screening to patients, particularly in regard to differences in guidelines among 

different organizations, is needed.

Strengths of the study include its use of a national representative sample and its relatively 

large size. However, the study is limited by the questions asked in the survey. The survey did 
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not capture family history of breast cancer, only cancer in general. Additionally, the type of 

provider communication, when the discussion occurred, and whether or not providers were 

generally in favor or against screening, is unknown. Our data suggest that women who 

reported provider communication, albeit what this communication consisted of was 

unknown, were more likely to have been advised to get a mammogram in the past year with 

this difference being greatest among women age 70 or older. We did not have power to 

examine women age 70–74 separate from age 75 and older. According to the USPSTF, 

evidence is insufficient to recommend mammography for women 75 and older. Future work 

should gain further insight into distinctions in shared decision making among these oldest 

women. Furthermore, the survey does not distinguish if the provider that advised a 

mammogram is the same provider that discussed choice. Additionally, our study began two 

years after the guidelines were released, and whether or not patients had already started a 

screening regimen based on prior guidelines is not captured in the survey. There is evidence 

that patients may be unlikely to change practices.32 The survey also does not explore the 

issue of screening interval or intentions for future screening. Furthermore, analyses related 

to whether a woman reported a mammogram in the past two years were stratified by age at 

questionnaire completion rather than age at the time of mammogram due to the constraints 

of the survey, and this could result in bias as some survey participants would be expected to 

span two age groups during the two year period. More research is needed to explore why 

provider communication regarding screening mammography is not consistently happening 

and how this might be improved. Future analyses may be strengthened by considering both 

patient and provider reports of communication regarding screening mammography, as well 

as actual and perceived preferences for screening.

In conclusion, provider communication on mammogram choice can influence screening 

behavior. Our study demonstrates that despite national recommendations, less than 50% of 

patients received communication regarding mammogram choice. This includes the age 

groups (youngest and oldest) with the strongest recommendations for such communication. 

The call for patient-centered shared decision-making needs to be supported with validated 

communication tools, and healthcare provider training informed by evidence-based 

strategies is warranted.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Percentage of females reporting that physician or other health professional told them they 

could ‘choose whether or not to have a mammogram’ according to age group and year, 

HINTS 4 Cycle 1-Cycle 4 (2011–2014)
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Table 2

Odds ratios and 95% confidence intervals for predictors of reporting that physician or other health professional 

said they could ‘choose whether or not to have a mammogram’ among female HINTS 4 Cycles 1–4 

respondents age 40 or older

Total
N

Reported
Provider

Communication Age-Adjusted
Multivariable
Adjusted

Age OR (95% CI) OR (95% CI)

  40–49 1390 559 1.18 (0.96, 1.45) 1.20 (0.97, 1.48)

  50–59 1735 643 1.0 (reference) 1.0 (reference)

  60–69 1500 526 1.06 (0.86, 1.29) 1.04 (0.84, 1.28)

  ≥70 1290 491 1.11 (0.91, 1.33) 1.07 (0.86, 1.33)

Race

Hispanic 762 281 0.85 (0.67, 1.09) 0.83 (0.63, 1.09)

Non-Hispanic White 3285 1308 1.0 (reference) 1.0 (reference)

Non-Hispanic Black 948 285 0.71 (0.56, 0.88) 0.66 (0.52, 0.85)

Non-Hispanic Asian 170 79 1.39 (0.91, 2.13) 1.40 (0.90, 2.19)

Non-Hispanic Other 176 67 1.24 (0.66, 2.32) 1.14 (0.62, 2.10)

Health insurance

No 655 183 0.95 (0.74, 1.21) 0.80 (0.58, 1.11)

Yes 5186 1738 1.0 (reference) 1.0 (reference)

Checkup in past two years

No 830 263 0.68 (0.55, 0.84) 0.63 (0.50, 0.81)

Yes 5085 1956 1.0 (reference) 1.0 (reference)

Regular health care provider

No 1514 552 1.10 (0.92, 1.30) 0.95 (0.77, 1.17)

Yes 4284 1630 1.0 (reference) 1.0 (reference)

Family history of any cancer

No 1304 498 0.98 (0.82, 1.17) 0.98 (0.83, 1.17)

Yes 4050 1499 1.0 (reference) 1.0 (reference)

Not sure 353 141 1.30 (0.91, 1.85) 1.30 (0.92, 1.85)

Hints 4 cycle

1 (10/11 – 2/12) 1573 645 1.04 (0.85, 1.27) 1.02 (0.83, 1.25)

2 (10/12 – 1/13) 1489 519 0.84 (0.67, 1.04) 0.82 (0.66, 1.02)

3 (9/13 – 11/13) 1344 458 0.80 (0.63, 1.02) 0.80 (0.63, 1.02)

4 (8/13 – 11/14) 1509 597 1.0 (reference) 1.0 (reference)

a
. adjusted for age only (except for age);

b
. mutually adjusted for all variables in table plus health status, educational attainment, household income, HINTS 4 cycle and Census region.
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Table 3

Odds ratios and 95% confidence intervals for predictors not receiving a mammogram in the past two years 

among female HINTS 4 Cycles 1–4 respondents age 40 or older

Total
N

No Mammogram
in past two years

Age-Adjusted Multivariable
Adjusted

Age OR (95% CI)a OR (95% CI)a

  40–49 1386 939 1.59 (1.25, 2.04) 1.77 (1.33, 2.34)

  50–59 1729 1343 1.0 (reference) 1.0 (reference)

  60–69 1496 1187 0.86 (0.68, 1.09) 0.97 (0.76, 1.25)

  ≥70 1282 915 1.28 (1.01, 1.62) 1.57 (1.19, 2.08)

Has a doctor or other health
professional ever told you that you
could choose whether or not to
have a mammogram?

No 3680 2764 0.97 (0.81, 1.17) 1.07 (0.87, 1.31)

Yes 2213 1620 1.0 (reference) 1.0 (reference)

a
. adjusted for age only (except for age);

b
. mutually adjusted for variables in table plus race/ethnicity, household income, educational attainment, health insurance, regular healthcare 

provider, geographic region, family history of cancer, and self-reported health status.
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