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Purpose:

Materials and
Methods:

Results:

Conclusion:

To examine the effects of percutaneous breast biopsy on
short-term quality of life.

The institutional review board approved this HIPAA-
compliant prospective study. From December 1, 2007,
through February 28, 2010, women undergoing percuta-
neous breast biopsy in an academic medical center were
recruited to participate in a mixed-mode survey 2-4 days
after biopsy. Patients described their biopsy experience
by using the Testing Morbidities Index (TMI), a validated
instrument for assessing short-term quality of life related
to diagnostic testing. The scale ranged from O (worst pos-
sible experience) to 100 (no adverse effects). Seven attrib-
utes were assessed: pain or discomfort before and during
testing, fear or anxiety before and during testing, embar-
rassment during testing, and physical and mental function
after testing. Demographic and clinical information were
also collected. Univariate and multivariate linear regres-
sion analyses were performed to identify significant pre-
dictors of TMI score.

In 188 women (mean age, 51.4 years; range, 22-80 years),
the mean TMI score (*standard deviation) was 82 * 12.
Univariate analysis revealed age and race as significant
predictors of the TMI score (P < .03). In the multivariate
model, only patient age remained a significant indepen-
dent predictor (P = .001). TMI scores decreased by ap-
proximately three points for every decade decrease in pa-
tient age, which suggests that younger women were more
adversely affected by the biopsy experience.

Younger patient age is a significant predictor of decreased
short-term quality of life related to percutaneous breast
biopsy procedures. Tailored prebiopsy counseling may
better prepare women for percutaneous biopsy proce-
dures and improve their experience.
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n the United States, approximately

229060 new cases of breast cancer

were diagnosed in 2012 (1). Given
the magnitude of this disease, efforts
are continually focused on improving
diagnostic techniques and treatment
methods. Although the mortality ben-
efit from screening mammography is
well established, false-positive test re-
sults are a potential harm (2). Approx-
imately 10% of women who undergo
mammographic screening are recalled
for additional diagnostic evaluation,
and more than 500000 women in the
United States undergo a breast biopsy
each year (1,3,4).

Compared with open surgical
breast biopsies, percutaneous core
needle biopsies are associated with de-
creased postprocedural complications,
lead to fewer overall surgeries, and are
more cost-effective (5-8). Negative ef-
fects on a patient’s short-term quality
of life are smaller with percutaneous
biopsy than with surgical breast bi-
opsy, as exemplified by improved func-
tional health domains (eg, postproce-
dural physical performance, physical
functioning, level of pain, and social
performance) (9,10). Nevertheless,
there is still room for improvement.
Percutaneous breast biopsies can be
associated with pain and emotional
distress (11,12). Understanding the
factors that contribute to a woman’s
diagnostic experience may help direct
changes targeted at improving the per-
cutaneous breast biopsy process. The
purpose of this study was to examine

Advances in Knowledge

B The Testing Morbidities Index
indicates that percutaneous
breast biopsy is associated with a
mild-to-moderate short-term
decline in a patient’s quality of
life.

® Women aged 40 years or younger
had lower quality-of-life scores
when undergoing percutaneous
breast biopsy than women older
than 40 years, suggesting that
younger women are more ad-
versely affected by the biopsy
experience.

the effects of percutaneous breast bi-
opsy on short-term quality of life.

Materials and Methods

Participant Recruitment

This study was approved by the institu-
tional review board and was compliant
with the Health Insurance Portability
and Accountability Act. Women un-
dergoing breast biopsy in an academic
medical center were recruited for par-
ticipation in a larger study with 1285
male and female participants aimed at
developing the Testing Morbidities Index
(TMI) measure of short-term quality of
life (13). English- and Spanish-speaking
women who underwent a percutane-
ous breast biopsy from December 1,
2007, through February 28, 2010, with
ultrasonographic (US), stereotactic, or
magnetic resonance (MR) imaging guid-
ance were eligible to participate. Partic-
ipants who provided informed consent
were randomly assigned to one of three
groups and asked to complete surveys
for the purpose of valuation of diagnos-
tic testing attributes, index scaling, and
validation. For this study, the subgroup
of women (n = 188) who completed the
validation surveys were included, with
the sample size based on the power cal-
culations for the primary study aims.

Data Collection

On the day of biopsy and preceding
the procedure, women who agreed
to participate in the study were given
the survey materials. Telephone in-
terviews occurred within 4 days after
biopsy and before results from patho-
logic examination were known, allow-
ing patients to review the survey and
focus on the testing experience without
the influence of knowing the biopsy re-
sults. Mixed-mode survey approaches,
including the telephone survey, have
been used successfully in previous

Implication for Patient Care

B Tailored prebiopsy counseling
may better prepare women for
percutaneous breast biopsy and
improve their overall experience.

studies (10,14-17). The participants
were asked to describe their biopsy
encounter in terms of the seven attrib-
utes of diagnostic testing that make up
the TMI: (a) pain or discomfort before
the test, (b) pain or discomfort during
the test, (c) fear or anxiety before the
test, (d) fear or anxiety during the test,
(e) embarrassment during the test, (f)
physical function after testing, and (g)
mental function after testing. For the
first five attributes, the patients defined
their experience with use of a five-point
scale, where 1 = none, 2 = mild, 3 =
moderate, 4 = severe, and 5 = extreme.
The following scale was used for the fi-
nal two attributes: 1 = no problems, 2 =
mild problems, 3 = moderate problems,
4 = severe problems, and 5 = extreme
problems.

The surveys also included questions
about the patient’s satisfaction with their
clinic experience (17). Three statements
were included: “the waiting room area
was comfortable,” “the staff showed con-
cern for my concerns and worries,” and
“the doctor explained what to expect
during my examination and biopsy.” Pa-
tients were asked to indicate their level
of agreement on a scale of 1-4, where 1
= strongly agree, 2 = somewhat agree, 3
= somewhat disagree, and 4 = strongly
disagree. The survey also incorporated
two questions aimed at assessing the
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patient’s numeracy or ability to com-
prehend and apply numeric concepts
(18): “Which of the following numbers
represents the biggest risk of getting a
disease?” (with answer choices of “1 in
100,” “1 in 1000,” “1 in 10,” and “don’t
know”) and “Which of the following
represents the biggest risk of getting a
disease?” (with answer choices of “1%,”
“10%,” “5%,” and “don’t know”).

Demographic and clinical history
information were also collected, includ-
ing age, race, personal history of breast
cancer, family history of breast cancer,
history of previous biopsy, and years of
education. The type of imaging guid-
ance used for the biopsy was recorded,
as were the results of pathologic exam-
ination after percutaneous biopsy and
any subsequent surgical excision.

Data Analysis

With use of the elicited values for each
of the seven testing attributes, a TMI
score was calculated for each patient’s
biopsy experience with the model de-
scribed separately by Swan et al (13).
The TMI instrument can be used to
calculate three types of scores. The
first two types of scores are prefer-
ence based (19,20), in which testing
attributes are weighted in a function
that provides values on a scale of 0
(equivalent to death) to 1 (equivalent
to perfect health), enabling comparison
of different health states. Preferences
can incorporate the patient or the soci-
etal perspective and are most useful in
economic analyses of medical interven-
tions. The third type of score is psycho-
metric in orientation, which gives equal
weight to each attribute and ranges
from 7 (all best scores) to 35 (all worst
scores). We converted these scores to a
scale of 0-100, where O represents the
worst possible overall testing experi-
ence and 100 the best. For this analysis,
the psychometric score was chosen as
the primary outcome variable because
the equal weighting of test attributes
produced a broader distribution of
scores than the weighted patient or so-
cietal preference-based scores.
Univariate and multivariate linear
regression analyses were conducted by
using software (version 9.2; SAS, Cary,

NC) to identify significant predictors of
the outcome variable (TMI score). P <
.05 was considered indicative of a sig-
nificant difference. Predictor variables
included demographic information,
clinical history, pathologic results, and
patient numeracy. A Wilcoxon rank
sum test was used for the dichotomous
predictors (ie, race [white vs other],
personal history of breast cancer, fam-
ily history of breast cancer, final pathol-
ogy results [benign vs malignant], and
numeracy). The Kruskal-Wallis test was
used for ordinal or categoric variables
with three or more levels (eg, patient
age, biopsy type, previous biopsy, and
years of education). Variables with P
< .1 at univariate analysis of the TMI
score were then included in a multivar-
iate regression model to identify signif-
icant independent predictors. In addi-
tion, the association between the clinic
satisfaction question responses and the
TMI score was tested with Spearman
rank correlations. Clinic satisfaction
questions that were significantly associ-
ated with TMI score were subsequently
included in the multivariate model.

Study Population

Of 203 women approached on the day
of biopsy, four declined to participate
after reviewing the survey materials and
11 could not be contacted within the pe-
riod of eligibility. A total of 188 women
completed the telephone survey after
undergoing percutaneous breast biopsy
(Table 1), for a response rate of 93%
(188 of 203 patients). The mean pa-
tient age was 51.4 years (range, 22-80
years). Most patients were white, had
at least 16 years of formal education,
and had no personal or family history
of breast cancer. Stereotactic mam-
mography was the most frequent mode
of biopsy guidance, followed by US; MR
imaging guidance accounted for 17.6%
of the biopsies. The final pathologic di-
agnosis was malignant disease in 64 of
the 188 patients (34%). Of these 64 pa-
tients, 14 (22%) had ductal carcinoma
in situ and 50 (78%) had invasive car-
cinoma. More than half of the women

Patient Characteristics
No. of Patients

Characteristic (n=188)
Age
=40y 33(17.6)
41-59y 107 (56.9)
=60y 48 (25.5)
Race
White 163 (86.7)
African American 9(4.8)
Hispanic 5(2.7)
Asian 9(4.8)
Other/more than one race 1(0.5)
Not reported 1(0.5)
Personal history of breast cancer
Yes 35(18.6)
No 152 (80.9)
Not available 1(0.5)
Family history of breast cancer*
Yes 46 (24.5)
No 139 (73.9)
Not available 3(1.6)
Biopsy guidance
Stereotactic 87 (46.3)
us 68 (36.2)
MR imaging 33(17.6)
Pathology results of biopsy
Malignantt 58 (30.8)
High-risk* 41(21.8)
Benign 89 (47.3)
Final pathology results
Malignant$ 64 (34.0)
Nonmalignant 124 (66.0)
Not available' 2(1.1)
Previous biopsy
Breast 70(37.2)
Other body part 43(22.9)
None 75(39.9)
Years of education
<12y 8(4.2)
12-15y 54 (28.7)
=16y 126 (67.0)
Numeracy questions total
Both correct 122 (64.9)
One or both incorrect 66 (35.1)

Note.—Data are numbers of patients, with percentages in
parentheses. The mean patient age at enrollment was 51.4 years
+ 12.1 (range, 22-80 years).

*Includes any first-degree relative (mother, father, or sister).

1 Ductal carcinoma in situ, invasive ductal carcinoma, or invasive
lobular carcinoma.

# Atypical ductal hyperplasia, lobular carcinoma in situ, atypical lobular
hyperplasia, flat epithelia atypia, radial scar, papilloma, phyllodes
tumor, fibroepithelial lesion (cannot rule out phyllodes), or discordant
pathologic findings.

§ Six high-risk lesions were upgraded to malignant. Fourteen of the 64
patients (22%) had ductal carcinoma in situ and 50 (78%) had invasive
ductal or lobular carcinoma.

"' These are two cases of high-risk pathology at biopsy with no record of
subsequent pathology at our institution.
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had previously undergone biopsy of
their breast or another body part.

Biopsy Experience
The three testing attributes with the
highest mean values were fear and anx-
iety before the test, fear and anxiety
during the test, and pain and discom-
fort during the test, with mean scores of
2.3, 2.1, and 2.2, respectively (Figure).
Fifty-two of the 188 patients (28%) re-
ported having moderate fear or anxiety
before the test; 21 patients (11%) report-
ing having severe or extreme fear before
the procedure. Similarly, 51 of the 188
patients (27%) reported having moder-
ate fear or anxiety during the test; nine
patients (5%) reported having severe or
extreme fear during the procedure. Forty
of the 188 patients (21%) reported hav-
ing moderate pain or discomfort during
the procedure; 15 patients (8%) report-
ed having severe to extreme discomfort.
The mean TMI psychometric score
(*standard deviation) was 82 = 11.7
(range, 21-100). Mean TMI scores
stratified according to patient charac-
teristics are presented in Table 2.

Biopsy Experience and Demographic
Variables

At univariate analysis (Table 2), pa-
tient age and race (white vs nonwhite)

were identified as significant predictors
of TMI score (P < .0002 and P < .02,
respectively). Because the P values for
personal history of breast cancer and
final pathology results (benign vs ma-
lignant) were less than .1, they were
also included in multivariate modeling.
In the multivariate model, after adjust-
ment for personal history of breast
cancer, race, and cancer status, only
patient age (examined as categoric
and continuous predictors) remained
a significant independent predictor of
TMI score (P = .001). When age was
examined in groups (=40, 41-39, and
=60 years), TMI scores were lowest
in the youngest age group. When age
was examined as a continuous predic-
tor, it remained a significant predictor
(P = .001), with short-term quality of
life decreasing by approximately three
points for every decade decrease in pa-
tient age.

Biopsy Experience and Clinic Satisfaction
Spearman correlations for the three
statements assessing clinic satisfaction
and TMI score showed that responses
to “the staff showed concern for my
concerns and worries,” and “the doc-
tor explained what to expect” showed a
negative correlation with the TMI scores
(P = .03 and P = .01, respectively).
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TMI attributes. Box plot shows distribution of responses to the seven components of diagnostic testing that
make up the TMI. For each component, the patient rated her experience on a five-point scale. X = mean

score for each component.

Patients who disagreed with the state-
ments had lower TMI scores. In the
multivariate model, patient response to
the “staff showed concern” statement
was a significant predictor of TMI score
(P=.017).

In our study, the TMI was used to as-
sess the effect of percutaneous breast
biopsies on women’s short-term qual-
ity of life. The TMI was developed with
both psychometric and preference-
based scaling. The psychometric score,
with equal weighting of each attrib-
ute of diagnostic testing, provided the
broadest distribution of scores and
was chosen as the primary outcome
measure for this study. When partici-
pants were surveyed about their biopsy
experiences, their mean TMI score
was 82 out of 100. Preference-based
or “utility” values for short-term health
states, which are anchored on death
(utility score = 0) and perfect health
(utility score = 1.0) are useful for com-
paring different health states and are
frequently used in cost-effectiveness
analyses. With use of the models de-
veloped by Swan et al (13), these same
188 women had a mean preference-
based score for breast biopsy of 0.84
+ 0.06.

The psychometric and utility scores
were strongly correlated (r = 0.94).
Because the TMI has yet to be widely
applied and its psychometric and utility
scores are highly correlated, compari-
son of published utilities for diagnostic
testing and short-term interventions
can provide some context for these
breast biopsy experience scores. Nor-
mal prenatal testing, composed of am-
niocentesis and chorionic villous sam-
pling, had a utility value of 0.92 (21),
and colposcopy or cervix biopsy was
given a value of 0.89 (22). In addition,
an instrumental vaginal delivery had a
utility value of 0.76, whereas an emer-
gency cesarean delivery had a utility
value of 0.39 (23).

Survey respondents reported that
the three attributes of diagnostic test-
ing that most influenced their short-
term quality of life were anxiety before
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and during the biopsy and pain during

RO Teble2

that pre- and postprocedural anxiety Predictors of TMI Score at Univariate and Multivariate Analyses

contribute substantially to the adverse PValue
effects of breast biopsy on short-term

quality of life are similar to those noted Characteristic TMI Score Univariate Analysis  Multivariate Analysis
in previously published reports using Demographic information and clinical history
different instruments. By using the State Age .0002 .001
Trait Anxiety Inventory (24), Maxwell =40y 76.4 = 9.0
et al (12) demonstrated that the prebi- 41-59y 81.6 +12.2
opsy mean State Anxiety scores were =60y 86.3 107 ...
significantly higher in women awaiting a Race 02 14
core needle breast biopsy than in con- White . 82.7 =113
trol subjects. A subset of these women Noniwhits 762 £ 130
also indicated symptoms of acute stress L rep(?rted &)
disorder at 5 and 30 days after the pro- Pe:fonal history of breast cancer - .06 .28
cedure. Similarly, Flory and Lang (25), o 858 =9,
. . . No 81.0 =12.0
also using the State Trait Anxiety In- .
- Not available 78.6
ventory, found that the preprocedural R
. . . . Family history of breast cancer
anxiety associated with a breast biopsy Yes 831+ 116 40
was greater than that associated with No 81 '4: 11.8 '
more invasive procedures (eg, hepatic Not available 857 « 124 .
chemo'em!oolization and utel'"ine fibroid Biopsy guidance 58
embol.lzamon). and was.attrlbutab!c to Stereotactic 812+ 126
the diagnostic uncertainty associated us 83.0 = 11.3
with the breast biopsy. MR imaging 812 +101 ...
Univariate analyses demonstrated Previous biopsy 16
that age and race were significant pre- None 79.7 £ 124
dictors of short-term quality of life re- Nonbreast biopsy 837 +116
lated to breast biopsy. However, the Breast biopsy 83.1 =108 ...
multivariate model showed only patient Final pathology result .07 .56
age to be an independent predictor of Malignant 84.5 101
the overall TMI score, suggesting that Benign 80.6 £ 123
younger women are more adversely af- Uilgiaw 750100 ..
fected by percutaneous breast biopsies. Years of education 86
The perceived concern of the staff in =2y flo == s
the radiology clinic was identified as an 121—15y 812'1 i ﬁ?
.. . . . =
additional significant predictor of the =5y ) o Sl
- . . Responses to patient satisfaction survey
I'MI score, independent of patient age, -
. . Waiting room area was comfortable .32
serving as a reminder that all breast
linic staff wh " tient Strongly agree 82.7+10.8
Flfrlllc sta hw. o encounter patients can S e 821 + 115
influence their care experiences. Somewhat disagree 777 166
We included guidance for percuta- Strongly disagree 705+163 ...
neous biopsy as a predictor variable, Staff showed concern NA 03 017
hypothesizing that women who under- Strongly agree 827 + 11.2
went a stereotactic core biopsy or MR Somewhat agree 76.0 = 13.2
imaging-guided core biopsy might have Somewhat disagree 71.4+223
lower TMI scores than women who Strongly disagree NA
underwent US-guided procedures. Al- Doctor explained what to expect during .01 .09
though stereotactic and MR imaging— examination and biopsy
guided biopsies have less comfortable Strongly agree 824+ 116
positioning, require breast compres- Somewhat agree 75.5 =123
sion throughout the procedure, and Somewhat disagree 66.7 + 7.4
have longer average biopsy procedure Strongly disagree NA

times than US-guided procedures, there
was no significant association between

Table 2 (continues)
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Predictors of TMI Score at Univariate and Multivariate Analyses

PValue
Characteristic TMI Score* Univariate Analysis ~ Multivariate Analysis
Results of numeracy evaluation 14
Both questions correct 81.0 = 11.3
One or both questions incorrect 83.0 +123

* Data are means or means =+ standard deviations. NA = not applicable.

biopsy guidance and TMI score. We
attribute this finding to the larger rel-
ative contribution of pre- and peripro-
cedural anxiety to the observed effects
on short-term quality of life.

Previous investigations
ing the relationship between age and
the functional impact of percutaneous
breast biopsy have demonstrated that
younger women have greater stress
in the diagnostic period of breast-re-
lated disease, similar to our findings.
In women who underwent breast bi-
opsy and had benign results, Steffens
et al (26) found that younger women
were more distressed not only by the
biopsy experience but also by some of
the steps leading up to the biopsy, such
as awaiting diagnostic mammography
after a screening examination with ab-
normal findings. Using the State Trait
Anxiety Inventory, Seckel and Birney
(27) found that as women approach
the age of 40 years, biopsy-associated
stress increased; however, beyond age
40 years the degree of stress decreased
with patient age.

Different theories exist as to why
younger women are more negatively af-
fected by percutaneous breast biopsies,
regardless of final pathology results.
Younger women, who are generally
healthier than older women, proba-
bly have had less experience with the
health care system (28), leading to
greater uncertainty and anxiety during
the diagnostic process. In our cohort,
the mean age of the participants who
had never undergone biopsy was 48.4
years, whereas the mean age of women
with previous biopsy experience was
53.4 years. Second, younger women
are more negatively influenced by a

examin-

diagnosis of breast cancer. Younger
women are more likely to be engaged
in child-rearing and professional activ-
ities and thus may face the possibility
of a life-threatening illness with greater
fear and anxiety than older women who
have completed that phase of life (29).
Kroenke et al (30) reported that women
younger than 40 years in whom invasive
breast cancer was diagnosed had the
greatest absolute and relative decline
in their physical and social function, as
well as mental health, compared with
middle-aged or elderly women given a
recent diagnosis. Finally, some authors
have proposed that younger women
may have coping mechanisms that are
less developed than those of older
women (31).

A review of the effect of cancer pre-
vention and screening on short-term
quality of life (32) noted that descrip-
tive measurement of psychologic states
and symptoms informs and improves
shared decision-making between indi-
vidual patients and clinicians; however,
if study goals included assessment and
comparison of programmatic bene-
fits, harms, or costs, then preference-
based instruments would be needed.
Another methodologic challenge noted
by Cullen et al (32) is the possibility of
decreased sensitivity of chronic health
state instruments, such as the EuroQol
(33) or Time-Trade-Off (34), when
used for measuring transient effects.
The TMI addresses this challenge
of measuring short-term functional
health on a preference-based or psy-
chometric scale, and previous studies
have shown early evidence of content,
construct, and discriminative validity
of the TMI (13,353).

Limitations of this study include
those intrinsic to mixed-mode surveys,
particularly nonresponse bias. How-
ever, our response rate of 93% miti-
gates the potential effect of this bias. In
addition, the demographic characteris-
tics of the study population—which pri-
marily consisted of well-educated white
women—reflect those of the institution
and geographic region (36). A larger
sample size with a greater representa-
tion across races and education levels
would have allowed for more generaliz-
able results.

Percutaneous breast biopsies are
the current standard for breast can-
cer diagnosis, and, given the number
of women who will ultimately undergo
such a biopsy, continued efforts to
improve the experience are warrant-
ed. Our study findings—that youn-
ger women undergoing breast biopsy
have lower short-term quality-of-life
scores—suggest that tailored prebiopsy
counseling may lead to an improved
breast biopsy experience.
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