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OBJECTIVE: To measure how often a breast-related concern

was documented in medical records after screening mammo-

graphy according to the mammogram result (normal, or true-

negative vs false-positive) and to measure changes in health

care utilization in the year after the mammogram.

DESIGN: Cohort study.

SETTING: Large health maintenance organization in New

England.

PATIENTS: Group of 496 women with false-positive screening

mammograms and a comparison group of 496 women with

normal screening mammograms, matched for location and

year of mammogram.

MEASUREMENTS AND MAIN RESULTS: 1) Documentation in

clinicians' notes of patient concern about the breast and 2)

ambulatory health care utilization, both breast-related and

non±breast-related, in the year after the mammogram. Fifty

(10%) of 496 women with false-positive mammograms had

documentation of breast-related concern during the 12

months after the mammogram, compared to 1 (0.2%)

woman with a normal mammogram (P = .001). Documented

concern increased with the intensity of recommended follow-

up (P = .009). Subsequent ambulatory visits, not related to

the screening mammogram, increased in the year after the

mammogram among women with false-positive mammo-

grams, both in terms of breast-related visits (incidence

ratio, 3.07; 95% confidence interval [CI], 1.69 to 5.93) and

non-breast-related visits (incidence ratio, 1.14; 95% CI, 1.03

to 1.25).

CONCLUSIONS: Clinicians document concern about breast

cancer in 10% of women who have false-positive mammo-

grams, and subsequent use of health care services are

increased among women with false-positive mammogram

results.
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A lthough screening mammography decreases breast

cancer mortality by about a third, the procedure is

not without hazards. Mammography is not 100% specific,

and approximately 90%±95% of mammograms requiring

follow-up investigations do not result in breast cancer

diagnoses. Nationwide, 10% of screening mammograms

result in false-positives.1 After 10 mammograms, the esti-

mated cumulative risk of a false-positive is nearly 50%.2

Studies from the United States,3 Norway,4 and Great

Britain 5,6 have found increased anxiety among women who

have abnormal mammograms, in some cases even after

further evaluation has ruled out cancer.3 However, the

extent to which patients express this concern to clinicians,

and whether clinicians document patient concern in their

medical records, is unknown.

Patient concern that may be raised by screening for

disease has been shown to result in ``labeling'' effects.

Untoward effects on daily functioning and increased

absenteeism from work have been identified among people

diagnosed with hypertension.7,8 Evidence of labeling effects

has been found in other conditions.9 These effects have not

been documented after breast cancer screening, although

concern about breast cancer among women is high.10

While it is clear that recommended follow-up after a

positive screening mammogram entails increased utiliza-

tion of health care services,2,11 whether false-positive

mammograms affect health care utilization in other ways

has not been reported.

We wondered if women with false-positive mammo-

grams would be more likely than women with normal

mammograms to have concern about breast cancer that is

documented by their clinicians, and whether such concern

was associated with increased numbers of ambulatory

visits beyond those required for the work-up of the false-

positive mammogram. We therefore studied the frequency

of clinician documentation of patient concern and the

number of ambulatory visits in a group of women with

false-positive mammograms, and compared these findings

to those in women with normal mammograms.

METHODS

Setting and Study Population

This retrospective cohort study was conducted at a

large HMO; the study population has been described in full

elsewhere.2 Subjects for this study were drawn from an

existing population of 2,400 women who had been identi-

fied for a study of breast cancer screening outcomes over

the 10-year period from July 1, 1983, to June 30,1993.2 All

women were between the ages of 40 and 69 as of July 1,

1983. They were continuously enrolled in the HMO from

July 1, 1983, to June 30, 1995, and free of breast cancer as

of July 1, 1983.

Received from Harvard Pilgrim Health Care and Harvard

Medical School, Boston, Mass (MBB, SM, SP, ES, SWF); and

the University of Washington School of Medicine, Seattle, Wash

(JGE).

Address correspondence to Dr. Barton: Department of Ambu-

latory Care and Prevention, 126 Brookline Ave., Suite 200,

Boston, MA 02215 (e-mail: mary_barton@hms.harvard.edu).

150



A screening mammogram is one ordered in the absence

of signs or symptoms of breast cancer. A screening

mammogram was classified as positive if the radiologist's

reading was indeterminate or aroused a suspicion of

cancer, or if there was a recommendation for non-routine

follow-up, including physical examination, diagnostic

mammography within the next 12 months, ultrasound

examination, or biopsy. A positive screening mammogram

was classified as true-positive if breast cancer (invasive or

ductal carcinoma in situ) was histologically diagnosed in

the patient within one year of the test, and as false-positive

otherwise. This definition of a false-positive screening

mammogram was consistent with current recommenda-

tions for mammography audits12±14 and reports by other

investigators.1,15±17 Negative screening mammograms were

those with normal readings and recommended for routine

follow-up only.

All women who had at least one false-positive mammo-

gram between July 1, 1983, and June 30, 1993, were

identified for the present study. For comparison purposes,

the screening mammograms of women who had no false-

positive mammograms during the study period were

examined. We selected for each woman with a false-positive

screening mammogram a comparison woman who had a

screening mammogram read as negative that was per-

formed within 365 days of the false-positive mammogram.

All mammograms identified for this study were denoted as

``index mammograms.''

Data Elements

We calculated the number of screening mammograms

prior to the index mammogram, and adjusted this number

by available person-time since 1983 (the beginning of the

10-year study period). We also noted whether the woman

had a past history of a breast symptom or a breast biopsy

before the index mammogram date. Demographic vari-

ables, family history of breast cancer, and use of hormone

replacement therapy during the study period (but prior to

the index mammogram) were also obtained from chart

review. The level of intensity of recommended follow-up for

screening mammograms that were false-positive included

additional views requested, six-month interval mammo-

gram, ultrasound, and biopsy recommended.

For each woman in the study, we reviewed the medical

record, including dictations, for all ambulatory visits one

year before and one year after the index mammogram.

Trained reviewers abstracted the computerized medical

records onto standardized forms. The computerized record

made it possible to exclude the medical records of the day

before, the day of, and the day after the index mammogram

date in order to blind abstractors to the mammogram

outcome. The twelve-month ``before'' and ``after'' portions of

the records were separated and all records were abstracted

in random order. To test the effectiveness of our blinding

strategy, medical record reviewers were asked to guess the

time period for each portion abstracted.

For each outpatient visit, we recorded the date and

type of visit (for example: scheduled visit, telephone call,

urgent care), and the department (internal medicine,

surgery, obstetrics/gynecology, or mental health). We

coded all visits as either breast-related, non±breast-

related, or unknown. We recorded whether the patient

or the clinician initiated the visit, or if the initiation could

not be determined. A visit was considered patient-

initiated if a patient presented because of a new

symptom, or if she was seeking follow-up for a previously

known problem, for which the prior recommendation had

been to follow up ``as needed,'' or if the patient returned

much earlier than the previously documented recommen-

dation. Scheduled clinician-recommended or referral

visits and telephone calls reporting test results were

considered clinician-initiated. If it could not be deter-

mined whether the patient or the clinician initiated the

visit, the reason for the visit was coded ``unknown.''

Dictations of ambulatory visits were reviewed for

content that reflected patient concern or emotional distress

related to the breast, or specifically to breast cancer; such

records were flagged by the abstractors. We then used a

consensus process among the investigators (MB, SM, SP,

SF), who were blinded to the mammogram outcome, to

determine whether patient concern was evident either from

clinician documentation of patient emotional status, in-

cluding descriptions of patient emotions or documentation

of their own actions directed to patient's emotional needs

(e.g., ``urged patient to call friend,'' etc).

One investigator (MB) double reviewed the first 60

charts to assure accuracy and consistency in coding.

Thereafter, 2 medical record reviewers reviewed all charts

with blind double review of 5% of each others'charts to

assure consistency. The Human Studies Committee of

Harvard Pilgrim Health Care approved the study protocol.

Analysis

All statistical analyses were performed using SAS

statistical software (SAS Institute, Inc., Cary, NC). Ana-

lyses were limited to the occurrence of the first false-

positive mammogram if a woman had more than one, and

the corresponding normal mammograms in the compar-

ison group of women. c2 tests and t tests were used to

compare characteristics of the group of women with false-

positive screening mammograms and the group with

normal mammograms.

At the woman-level, we compared documentation of

concern or clinician response to concern at any visit in the

two years of observation among women with false-positive

mammograms with those who had normal mammograms,

using c2 tests. The relationship between documentation of

concern and the intensity of recommended follow-up of the

abnormal mammograms was tested using the Mantel-

Haenszel c2 test for trend.

Visits to internal medicine and surgery departments

before and after the mammogram were compared within
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the two groups (false-positive and normal mammograms)

using t tests. Visit counts between the two groups of women

were also compared using t tests. The proportion of women

in the normal screening mammogram group, and the

proportion of those with false-positive screening mammo-

grams with differing levels of intensity of follow-up recom-

mended, with one or more visits to a mental health provider

in the year after the mammogram were compared using c2

tests.

We limited the multivariate analyses to those visits

that we could specify as patient-initiated in order to focus

on utilization that was not part of the appropriate

clinician-directed follow up to an abnormal mammogram.

Breast-related visits were analyzed separately from non-

breast-related visits to provide specific information on the

types of visits occurring after an abnormal test result, e.g.,

unresolved concern about the breast or visits initiated by

patients for other clinical contact. We performed Poisson

regression analysis (by using PROC GENMOD with option

DISTRIBUTION = POISSON) to examine the relationship

between having a false-positive mammogram and the

number of post-mammogram patient-initiated visits to

internal medicine and surgery, adjusting for the number

of visits before the mammogram and patient character-

istics. We expected these distributions to be asymmetric,

due to the large number of women who would have few or

no visits. Poisson regression is an appropriate choice for

count data regression models and has been previously

used with applications to health care utilization.18,19 The

sample variance and mean for each model were checked

for evidence of overdispersion, and adjustment made for

overdispersion as needed.

The following variables were included in the models:

age, estrogen use, past history of a breast symptom, past

history of a breast biopsy, positive family history of breast

cancer, number of previous mammograms, and intensity of

recommended follow-up of abnormal mammograms.

Parameter estimates were exponentiated to obtain inci-

dence density ratios (IR) and 95% confidence intervals, an

exercise similar to exponentiating parameter estimates in

logistic regression to obtain odds ratios.20 The incidence

ratios represent the ratio of the number of visits associated

with one level of a parameter compared to the referent

level.

RESULTS

Four hundred and ninety-six women had at least one

false-positive screening mammogram during the ten-year

period. Women in the false-positive group were significantly

younger and were more likely than women with normal

mammograms to have had a previous breast symptom or a

previous breast biopsy in the study period (Table 1). They

had fewer previous screening mammograms, and were

more likely to have a positive family history of breast

cancer. The recommendations for further evaluation of the

false-positive mammograms are shown in Table 1.

Documentation of Concern

Fifty women (10%) with false-positive mammograms

had documentation in their medical records of concern

about breast cancer or a clinician response to the patient's

concern in the year following the mammogram, compared

to 1 woman (0.2%) with a normal mammogram (P = .001).

The median time between the mammogram and the first

visit with a notation of concern was 37 days (mean time 65

days, range 1±336 days). Concern was documented in more

than one visit in 16 women (3%). There was no difference

in breast-related concern documented between the

two groups prior to the index mammogram (0.5% vs

0.3%, P = .5).

Table 1. Selected Characteristics in Women with False-Positive and Normal Mammograms

Study Group

Characteristic
False-Positive Mammogram

(n = 496)
Normal Mammogram

(n = 496)

Age*, y 50.2 52.4y

Current or previous estrogen use, % 21.6 20.2
Previous breast symptom, % 12.7 7.9y

History of breast biopsy, % 6.5 2.2y

Positive family history of breast cancer, % 24.4 19.2y

Number of previous mammograms, per year z 0.24 0.29y

Recommended follow-up to mammogram, %x

Additional mammographic views 16.8
Follow-up mammography in 6 months 41.1
Ultrasound 24.0
Biopsy 18.2

* Age as of 7/1/83.
y P < .05.
z The ratio of number of screening mammograms between 7/1/83 and the index mammogram date, divided by observation time (in years)

between those two dates.
x Of those for which specific recommendations were available from radiology report (n = 380).
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Examples of clinical notations in three different patients

follow: ``The patient was reassured that this represented

nothing more than a breast cyst in my opinion and that of the

radiologist here. She nonetheless has considerable concern

and is herself apparently in favor of open excisional biopsy'';

``Examination today shows her to look somewhat anxious'';

and ``Approp[riately] upset. Dis[cusse]d possible dx's. Urged

to call friend who had similar experience.''

Documentation of patient concern or a clinician's

response increased with the intensity of recommended

follow-up (Figure 1). Nearly 16% of women for whom breast

biopsies were recommended had concern documented in

their medical records, compared to 4.7% of women for

whom additional mammographic views were the only

recommended follow-up (P = .009).

The k statistic for agreement between the abstractors'

guess as to the time period of the chart section under

review and the actual time period was 0.482, indicating

poor to moderate ability to discern whether the record

under review represented the time period before or after the

index mammogram.

Ambulatory Visits

In the year before the index mammogram, women who

later had a false-positive mammogram had more breast-

related visits to internal medicine and surgery depart-

ments than women with normal mammograms; this

difference was of borderline significance (mean of 0.15

visits vs 0.09 visits, P = .051). After the index mammo-

gram, overall utilization in internal medicine and surgery

was higher among women with false-positive mammo-

grams than among women with normal mammograms

(8.18 visits vs 6.00 visits, P < .0001) (Table 2). As expected,

clinicians initiated many more breast-related visits among

women with false-positive mammograms than among

women with normal mammograms (1.93 visits vs 0.07

visits, P < .0001). Women with false-positive mammograms

initiated 3 times as many breast-related visits as women

with normal mammograms (0.16 visits vs 0.05 visits, P =

.0006). Among women with false-positive mammograms,

utilization unrelated to the breast increased slightly for

patient-initiated (3.68 vs 3.58), but not for clinician-

initiated visits (1.52 vs 1.66) though neither of these

differences reached statistical significance.

Increases in health care utilization were not limited to

departments of surgery and internal medicine. Among the

women with false-positive mammograms, those with re-

commendation for breast biopsies were more likely to visit

mental health providers at least once after the mammo-

gram, compared to women with normal mammograms

(20.3% vs 9.3%, P = .005).

Using multivariate models, we analyzed the number of

patient-initiated visits, i.e., excluding scheduled follow-up

requested by clinicians, in the year after the index

mammogram. In the models we controlled for age, number

of patient-initiated visits in the year before the mammo-

gram, use of estrogen replacement therapy, family history

of breast cancer, annualized number of previous mammo-

grams, previous breast symptom, history of breast biopsy,

and intensity of recommended follow-up. The result of the

index mammogram was the most powerful single predictor

of patient-initiated, breast-related visits in the year after

the index mammogram, with an incidence ratio of 4.03

(95% CI, 2.97 to 5.47) (Table 3); a previous history of breast

symptoms and estrogen use also were associated with a

significant increase in the number of breast-related visits.

For non±breast-related visits initiated by patients, the

outcome of the index mammogram was again a significant

independent predictor of utilization, withan incidence ratio

of 1.18 (95% CI, 1.09 to 1.28) (Table 4), corresponding to an

18% increase in number of visits after a false-positive

mammogram. The number of previous mammograms and

estrogen use were also associated with increased utilization

in the year after a false-positive mammogram.

DISCUSSION

We found that clinicians noted concern among 10% of

women who experienced false-positive mammograms.

Table 2. Mean Unadjusted Number of Ambulatory Visits*** in
Twelve-Month Period After a Mammogram

Study Group

Visit Type

False-Positive
Mammogram

(n = 496)

Normal
Mammogram

(n = 496) P Value

All ambulatory visitsy 8.18 6.00 <.0001
Breast-related visits 2.34 0.16 <.0001

Clinician-initiated 1.93 0.07 <.0001
Patient-initiated 0.16 0.05 .0006
Unknown 0.25 0.04 <.0001

* Includes visits to internal medicine and surgery.
y Includes visits that are breast-related, non±breast-related, and

visits in which breast-relatedness could not be determined.

FIGURE 1. Proportion of women with concern documented

in the medical record within 12 months after a false-

positive mammogram according to intensity of follow-up

recommendation.
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Because medical record review is an insensitive tool for

detecting patient concern, it is likely that 10% under-

estimates the true frequency of clinician awareness of

concern in women after abnormal screening mammo-

grams. These concerns were not limited to the time period

immediately following the mammogram: the median time

between the mammogram and the visit in which concern is

documented was 37 days.

We also found a significant increase in health care

utilization in the year after a false-positive mammogram

compared to the previous year, using multivariate analysis

to take account of systematic differences between the

women with false-positive and normal screening mammo-

grams. Increased numbers of visits initiated by clinicians is

in keeping with the findings of others,2,11 who have

described significant numbers of procedures and follow-

up visits after positive mammograms. While increased

utilization for workup of an abnormality is expected, we

found that in addition, patients themselves initiated a

significantly higher number of visits, both related to breast

issues, and unrelated to the breast, in the period after a

false-positive mammogram. Our finding of an 18% increase

in ambulatory visits not related to the breast among women

with false-positive mammograms is the first demonstration

of this phenomenon occurring after mammography that we

could find in the literature and deserves further study.

The increase we found in health care utilization in the

year after a false-positive mammogram is small, but could

translate into large effects at the national level. Our

previous work has shown that approximately 50% of

women undergoing annual mammography screening over

a ten-year period will experience at least one false-positive

mammogram.2 Therefore, the increase in visits we found

after a false-positive mammogram may apply to 16 million

women in the United States over a decade, and could result

in 9.7 million breast-related visits (Excess in utilization is

represented by incidence ratio ÿ 1; the estimated number

of excess visits is calculated by the product of the excess

incidence ratio � number of women affected � number of

visits per year at baseline or [4.03 ÿ 1.0] � 16 million

women � .2 breast-related visits per woman per year = 9.7

million visits.) and 14.4 million non±breast-related visits

(Excess ulilization in non±breast-related visits represented

by [1.18ÿ1.00] � 16 million women � 5 non-breast-related

visits per woman per year = 14.4 million visits.).

Since Fentiman initially described ``iatrogenic anxiety''

due to mammography recalls,21 several studies have

confirmed its existence. The majority of the published data

regarding women's psychological responses to screening

and to false-positive mammograms (all gathered with

telephone interviews and mailed surveys) have found that

women with false-positive mammograms report more

anxiety or concern about breast cancer compared with

women whose mammograms were normal.3±5,22±25 The

percentage of women with concern in previous studies3,22,26

varied from 33%26 to 63%.22 Although we found a lower

prevalence of concern than these studies, our method of

detecting concern (examination of clinician records) has a

lower sensitivity than do survey methods, both because

women may not always share this concern, and clinicians

may not always record it. Despite its lower sensitivity,

record review is a valuable adjunct to survey research

because it is free from the biases inherent in survey

research such as response bias or social desirability bias.

Table 4. The Relationship Between Patient-initiated Non±breast-related Visits in the Year After a Mammogram
and Certain Variables***

Parameter bbbbbbbbbb SE Incidence Ratio 95% Confidence Interval

Number of previous mammograms 0.4746 0.1267 1.61 1.42 to 1.83
Estrogen use 0.2530 0.0554 1.29 1.22 to 1.36
False-positive outcome 0.1662 0.0817 1.18 1.09 to 1.28
Number of visits before the mammogram 0.0612 0.0034 1.06 1.06 to 1.07
Age at mammogram 0.0067 0.0029 1.01 1.00 to 1.01

* Poisson regression analysis model also includes family history of breast cancer, previous breast symptom, severity of follow-up

recommendation, and history of breast biopsy (none significant).

Table 3. The Relationship Between Patient-initiated Breast-related Visits in the Year After a Mammogram
and Certain Variables***

Parameter bbbbbbbbbb SE Incidence Ratioyyyyy 95% Confidence Interval

False-positive outcome 1.3939 0.3051 4.03 2.97 to 5.47
Previous breast symptom 1.0573 0.2540 2.88 2.23 to 3.71

Number of visits before mammogram 0.6969 0.2567 2.01 1.55 to 2.60
Estrogen use 0.6493 0.2209 1.91 1.53 to 2.39
Age at mammogram ÿ0.0052 0.0134 0.99 0.98 to 1.01

* Poisson regression analysis model also includes family history of breast cancer, number of previous mammograms, severity of follow-up

recommendation, and history of breast biopsy (none significant).
y For example, the incidence ratio gives the ratio of the number of visits in one year after the event by women with false-positive mammogram

outcome relative to the number of visits by women with normal mammograms.
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The length of time patient concern persists after

a false-positive mammogram has varied in stu-

dies,4,5,23,24,27,28 levels of anxiety in women with false-

positive mammograms became comparable to those with

normal mammograms within a period of 6 weeks27 to 18

months.4 We limited our medical record review to a

twelve-month period after the index mammogram, and

found that clinicians documented concern in the medical

records of women with false-positive mammograms up to

11 months after the mammogram date.

We found only one other study reporting on overall

health care utilization after mammograms. Gram et al.

found no difference in women's self-reported frequency of

visits to clinicians between those with false-positive

mammograms and those with normal mammograms.4

Our method (chart review) for measuring utilization was

more accurate. Our findings suggest that, beyond recom-

mended follow-up, false-positive mammograms are asso-

ciated with higher numbers of patient-initiated visits for

both breast-related and non±breast-related reasons, in-

cluding increased use of mental health services. Severe

mental distress has been alluded to previously in a case

report of suicide after a false-positive mammogram.29

Whether an increase in mental health utilization was due

to anxiety caused by the abnormal screening test, or an

exacerbation of an underlying psychiatric disorder by the

event, is not possible to know because visit records for

mental health were not reviewed in detail. This finding

should be sought in other settings and if persistent, is

worthy of further study.

Studies of other screening modalities have described

how labeling due to abnormal test results may affect

behavior,8 and that the assumption of a ``sick role'' may

entail more frequent visits to a health professional.9 On the

other hand, women in our study may have been motivated

by the experience to seek treatment for other, previously

neglected concerns, such as hypertension or diabetes.

While the effects of labeling were initially described after

screening for hypertension,7,8 few other screening efforts

have been investigated as to their social and psychological

consequences.30±32 The increasing numbers of traditional

and genetic screening tests, and the increasing participa-

tion in these tests means that small effects on an individual

level may have a large cumulative impact. We believe our

finding may be relevant to clinicians counseling patients

after screening procedures.

The computerized medical records allowed us to

shuffle medical records and blind the abstractors as to

the mammography outcome. Because visits to surgeons

and internists for follow-up procedures were part of the

medical record for women with false-positive mammo-

grams, an abstractor could have been potentially influ-

enced in her documentation of concern if she suspected the

woman to be from a particular study group. However, the

low k (0.482) for the abstractors' ability to guess the time

period of the woman's chart that was being reviewed

suggests that this bias, if present, was small. The number

of ambulatory visits before and after the mammograms

should not be subject to similar bias because they are

simple counts.

Baseline differences in the study and comparison

groups on several clinical variables are expected because

of the increased chance of a false-positive mammogram

occurring in women with a particular history.33 We were

able to control for these variables in our multivariate

analysis, however, the existence of other unmeasured

variables cannot be ruled out.

This study took advantage of utilization data for a

known population in an ambulatory care setting that used

an automated medical record system containing full text

and dictation for almost all ambulatory visits. While likely

less sensitive than prospectively collected survey data for

detection of patient anxiety, our study method provides

valuable support to those findings because it is not subject

to response bias, which affected previous studies done in

this field. Reliance on clinician's notes is an insensitive

measure, which would bias our findings toward the null; in

addition clinicians may be more likely to document concern

in women with positive mammograms. Evidence against

the latter causing significant bias comes from other studies

that collected data directly from women3±5,22±25 and

documented findings similar to ours.

Mammography is a valuable tool for the early detection

of breast cancer, but like all screening procedures, it has

both benefits and harms.34 While some concern about

breast cancer may be appropriate and encourage women to

continue screening, it is not known how much is too much.

Excess concern about breast cancer caused by false-

positive mammograms, and the potential excess utilization

of health care services associated with a false-positive

result suggest that health care providers need to find ways

to reassure patients after abnormal mammograms. Cur-

rent efforts by radiology practices to decrease the propor-

tion of examinations recommended for follow-up,35 to

provide immediate review of mammograms,36 and to

expedite the completion of follow-up are important steps

toward these goals. Best practices in communicating with

women prior to undergoing screening need to be estab-

lished, to be sure that women understand the possibility of

false-positive results when undergoing mammography.
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