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Abstract
Background Each year, over 1 million women in the USA 
undergo diagnostic breast biopsies, many of which cul-
minate in a benign outcome. However, for many patients, 
the experience of awaiting biopsy results is far from be-
nign, instead provoking high levels of distress.
Purpose To take a multifaceted approach to under-
standing the psychological experience of patients under-
going a breast biopsy.
Method Female patients (N = 214) were interviewed at 
an appointment for a breast biopsy, just prior to under-
going the biopsy procedure. Pertinent to the current 
investigation, the interview assessed various patient 
characteristics, subjective health and cancer history, 
support availability, outcome expectations, distress, and 
coping strategies.
Results The findings revealed a complex set of interre-
lationships among patient characteristics, markers of 
distress, and use of coping strategies. Patients who were 
more distressed engaged in more avoidant coping strat-
egies. Regarding the correlates of distress and coping, 
subjective health was more strongly associated with dis-
tress and coping than was cancer history; perceptions 
of support availability were also reliably associated with 
distress.
Conclusion Taken together, the results suggest that 
patients focus on their immediate experience (e.g., sub-
jective health, feelings of risk, perceptions of support) in 
the face of the acute moment of uncertainty prompted 
by a biopsy procedure, relative to more distal consider-
ations such as cancer history and demographic charac-
teristics. These findings can guide clinicians’ interactions 
with patients at the biopsy appointment and can serve 

as a foundation for interventions designed to reduce dis-
tress in this context.

Keywords  Breast cancer • Biopsy • Uncertainty • 
Waiting • Worry

Introduction

In 2017, over 250,000 new cases of invasive breast cancer 
were expected to be diagnosed in American women, and 
over 3 million women in the USA are currently under 
treatment or have completed treatment for breast cancer 
[1]. Women endure an undoubtedly distressing experi-
ence in the face of a breast cancer diagnosis [2], yet these 
numbers paint only part of the picture of distress sur-
rounding the threat of breast cancer. Each year, over 1 
million women in the USA undergo diagnostic breast 
biopsies, ~70–80% of which culminate in a benign or 
noninvasive outcome [3]. However, as Poole eloquently 
put it, “a benign biopsy is not a benign experience” [4] 
(p.  279; see also [5]). The present study examines the 
psychological experience of women undergoing breast 
biopsy, with a focus on correlates of distress and strate-
gies used to cope with feelings of uncertainty during this 
common diagnostic procedure.

Distress Prior to Diagnosis

Studies have documented levels of anxiety and depres-
sion during the wait for biopsy results that exceed thresh-
olds for clinical diagnosis in otherwise mentally healthy 
women [6–9]. In addition to emotional distress, a study 
of women at their biopsy appointment found deficits in 
critical thinking ability relative to their ability several 
weeks after a benign diagnosis [10], and women reflect-
ing on their experience following an abnormal mammo-
gram recalled an inability to concentrate or plan during 
the diagnostic period [11].

High levels of distress while awaiting breast diagnosis 
may even have direct consequences for women’s health. 
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A  systematic review concluded that existing evidence, 
though limited, points to decreased immune function-
ing during the wait for biopsy results [12], and a study 
comparing biochemical stress levels (i.e., cortisol fluctu-
ations) in women with an uncertain diagnosis, a benign 
diagnosis, and a malignant diagnosis of breast cancer 
found substantial biochemical distress in the uncertain 
group, equivalent to that of women with a malignant 
diagnosis [13]. Importantly, many women and their part-
ners report that the uncertainty and fear inherent to the 
diagnostic process is more distressing than the diagnosis 
itself  [4, 7, 14], emphasizing the importance of address-
ing patients’ well-being even prior to cancer diagnosis.

Other evidence confirms that uncertainty-related dis-
tress is distinct from other types of stressors (e.g., getting 
bad news [15, 16]). Uncertainty may be particularly dis-
tressing because it precludes a clear plan of action. In the 
context of breast cancer, a diagnosis points to a course 
of action (i.e., treatment), whereas uncertainty prior to 
diagnosis provides little opportunity to take action to 
mitigate the consequences of the threat. Thus, the pres-
ent study provides an overview of patients’ experiences 
during this period of uncertainty, with the ultimate goal 
of informing interventions aimed at reducing distress 
and its consequences for health and well-being.

An Uncertainty Navigation Approach

The magnitude of  women’s distress as they await breast 
diagnosis makes clear the need for targeted, in-depth 
studies of  the waiting experience. However, studies of  the 
diagnostic process have been hampered by the absence 
of  a theoretical framework that addresses the particular 
experience of  stressful uncertainty. In fact, general 
theories of  stress and coping [17] are limited in their 
applicability to waiting periods because they address ap-
praisal and coping responses to identified threats, and 
affective processes that target a known stressor differ in 

notable ways from the processes that target an uncertain  
outcome [12, 15, 16].

In contrast, the uncertainty navigation model [18] was 
developed as a theoretical approach to understanding the 
experience of awaiting uncertain news. The model delin-
eates key markers of distress, coping strategies people 
employ in an effort to manage this distress, and correlates 
of distress during uncertain waiting periods (adapted in 
Fig. 1 for relevance to breast cancer diagnosis).

At the heart of the uncertainty navigation model is 
a set of coping strategies that are particularly relevant 
to stressful periods of acute uncertainty, which fall into 
three broad categories: consequence mitigation, reap-
praisal, and direct emotion management. Regarding 
consequence mitigation, waiting periods are in part dis-
tressing due to a loss of control, and people may attempt 
to regain a sense of control by taking action to mitigate 
consequences that would occur in the case of bad news 
(preventive action) or by spending time psychologically 
preparing to cope with bad news (proactive coping). In 
fact, some women report using the waiting period fol-
lowing breast biopsy for such preparation [9, 19], and 
some evidence suggests that longer waiting periods might 
benefit women who ultimately face a malignant diagno-
sis because it allows for sufficient preparation [12, 20].  
Although efforts toward preventive action and proac-
tive coping may not reduce distress during the wait for 
biopsy results, both strategies are likely to be effective 
for buffering well-being following a diagnosis of breast 
cancer [21].

Reappraisal comes in several forms during uncertain 
waiting periods, including managing expectations (either 
by bracing for the worst or by embracing hope and opti-
mism [22, 23]) and preemptively finding the silver lining 
in the feared bad outcome (preemptive benefit finding 
[24, 25]). In each case, reappraisal strategies involve 
thinking differently about some aspect of the upcoming 
news: Expectation management alters one’s perspective 

Fig. 1.  Uncertainty navigation model, adapted for relevance to awaiting breast diagnosis.
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on the probability of good and bad news, and benefit 
finding alters one’s perspective on the potential impact 
of good and bad news. Preemptive benefit finding may 
be effective for both mitigating distress during the wait 
for biopsy results and in the wake of a breast cancer 
diagnosis. Expectation management, on the other hand, 
may be most effective when timed properly (i.e., trajec-
tory rather than level). Bracing can be an effective and 
relatively painless strategy at the moment of truth, just 
prior to diagnosis [26], but this pessimistic mindset can 
be quite distressing if  deployed too early in a waiting 
period [21, 27, 28].

Finally, direct emotion management refers to attempts 
to mitigate distress in ways that are irrelevant to the out-
come itself, namely distraction or efforts to suppress 
one’s worry over the uncertain future. Studies of coping 
styles in women awaiting breast diagnosis find that many 
women engage in distraction, suppression, and denial 
strategies in response to the distress of uncertainty  
[7, 19, 29, 30], although the effectiveness of these strate-
gies varies [29].

In contrast to approaches to understanding stress and 
coping in the face of a known stressor, the uncertainty 
navigation model captures processes that are unique to or 
heightened during periods of uncertainty. Most notably, 
the model highlights the future-focused nature of uncer-
tain waiting periods with the inclusion of future-focused 
coping strategies such as preventive action, proactive cop-
ing, expectation management, and preemptive benefit 
finding. This theoretical model guided the present inquiry.

Overview and Hypotheses

The current study took a theoretically-driven approach 
to understanding the experience of women undergoing 
a breast biopsy, with a focus on the feelings of uncer-
tainty that accompany the diagnostic process. Although 
a number of studies have examined this experience, the 
present study is a direct response to a call to action by 
Montgomery in a review of the literature on uncer-
tainty during breast diagnosis: “A need exists to better 
understand the relationships among anxiety, selection 
of coping methods, and demographic characteristics as 
they relate to uncertainty” [19] (p. 81). Seven years have 
passed since this exhortation, but few, if  any, studies have 
met Montgomery’s challenge. A number of hypotheses 
emerged based on previous research in this area and 
related work guided by the uncertainty navigation model:

Hypothesis 1: � Patients who report greater distress 
will also report greater use of coping 
strategies [20].

Hypothesis 2: � Patients with a personal or fam-
ily history of breast cancer, or who 
have undergone at least one previous 

biopsy, will report greater distress and 
greater use of coping strategies (see 
[31–33]).

Hypothesis 3: � Patients who are more pessimistic 
about their biopsy result (i.e., predict 
a greater likelihood of needing treat-
ment) will report greater distress and 
greater use of coping strategies [20].

Hypothesis 4: � Patients who perceive greater avail-
ability of social support will report 
less distress and less use of coping 
strategies (see [5]).

Due to limited or conflicting existing evidence, analyses 
of health literacy, religiosity, and demographic charac-
teristics were exploratory and included in the interest of 
thoroughness.

Method

Participants and Procedures

Female patients (N = 214; see Table 1 for sample charac-
teristics) were interviewed immediately prior to undergo-
ing a breast biopsy in the radiology department of a large 
county hospital in Southern California between April 2015 
and March 2017. Patients were eligible to participate if  
they were over 18 years of age, fluent in either English or 
Spanish (only one patient was excluded due to language 
constraints), and not currently incarcerated. In the current 
study, 44% of interviews were conducted in English, 56% 
in Spanish. Patients were referred to the radiology depart-
ment for a biopsy following one or more abnormal mam-
mogram results. Patients typically wait 1–2 weeks for their 
biopsy results following the procedure at the research site.

Department staff provided a brief description of the 
study when they called patients to remind them about 
their biopsy appointment. If patients were interested in 
learning more about the study, they arrived 30 min prior to 
their biopsy appointment and were met by a trained mem-
ber of the research team (undergraduate and post-gradu-
ate students), who conducted consent procedures and the 
interview. The researcher escorted the patient to a private, 
quiet room in the radiology department to complete the 
interview. Patients could either read the consent form or 
go over it with the researcher; only three patients opted 
out of the study following consent procedures. Following 
consent, the researcher conducted a structured interview 
with the patient (see below for study measures). Although 
all interview questions were directed to the patient, in 23% 
of cases the patient had a family member or friend with 
her during the interview, by the patient’s request.

This study was approved by the Institutional Review 
Boards at both the University of California, Riverside 
and the county hospital where data collection procedures 

took place. The interview included a number of ques-
tions not pertinent to the current investigation; full study 
materials are at https://osf.io/7rdf4/. However, the current 
study addresses the primary goals of the larger study.

Measures

Patient characteristics

For the purpose of our investigation, we include demo-
graphic information, health literacy, and religiosity in the 
broader category of patient characteristics, simply to dis-
tinguish those characteristics from other key constructs of 
interest (e.g., cancer history, social support availability).

The following demographic information was collected 
from patients during the interview: ethnicity (“Are you 
Hispanic or Latino?” yes/no), race (“What is your race?” 
open-ended), age (“How old are you?” open-ended), 
employment status (“Are you employed?” yes/no), educa-
tion (“What is the highest grade in school you completed?” 
open-ended), marital status (“Are you married?” yes/no), 
and number of children (“Do you have children?” yes/no; 
if  yes, “How many children do you have?” open-ended).

Participants indicated their health literacy with a sin-
gle-item measure that has been validated against widely 
used health literacy assessment instruments ([34]; “How 

632� ann. behav. med. (2019) 53:630–641

D
ow

nloaded from
 https://academ

ic.oup.com
/abm

/article-abstract/53/7/630/5101337 by Technical Services - Serials user on 04 June 2019

https://osf.io/7rdf4/


took place. The interview included a number of ques-
tions not pertinent to the current investigation; full study 
materials are at https://osf.io/7rdf4/. However, the current 
study addresses the primary goals of the larger study.

Measures

Patient characteristics

For the purpose of our investigation, we include demo-
graphic information, health literacy, and religiosity in the 
broader category of patient characteristics, simply to dis-
tinguish those characteristics from other key constructs of 
interest (e.g., cancer history, social support availability).

The following demographic information was collected 
from patients during the interview: ethnicity (“Are you 
Hispanic or Latino?” yes/no), race (“What is your race?” 
open-ended), age (“How old are you?” open-ended), 
employment status (“Are you employed?” yes/no), educa-
tion (“What is the highest grade in school you completed?” 
open-ended), marital status (“Are you married?” yes/no), 
and number of children (“Do you have children?” yes/no; 
if  yes, “How many children do you have?” open-ended).

Participants indicated their health literacy with a sin-
gle-item measure that has been validated against widely 
used health literacy assessment instruments ([34]; “How 

confident are you filling out medical forms by yourself ?”; 
1 = not at all, 10 = completely confident).

Participants responded to a single-item measure of 
religiosity ([35, 36]; “I am a religious person”; 1 = strongly 
disagree, 7 = strongly agree). Participants also reported 
their religious affiliation (53% Catholic, 30% Christian-
other, 8% none, 7% other, <1% Protestant, <1% Muslim).

Cancer history

Participants indicated whether they had ever been diag-
nosed with breast cancer (15% had a personal history), 
whether anyone in their family had ever been diagnosed 
with breast cancer (30% had a family history), and 
whether they had ever undergone a breast biopsy prior 
to that day (20% had a previous biopsy). Participants 
also reported their current health with a single item, 
adapted from the SF-36 ([37]; “In general, would you say 
your health is…”; 1 = poor, 5 = excellent).

Outcome expectations

Participants’ expectations regarding their biopsy result 
were assessed with a single item, worded with the inten-
tion of sensitivity to participants’ distress (i.e., avoiding 
a direct inquiry about the likelihood of cancer; “From 
0% to 100%, and taking your best guess based on how 
you feel right now, how likely do you think it is that your 
biopsy will turn out completely fine?”).

Social support availability

Participants completed a validated short-form version of 
the Medical Outcomes Study, Social Support Survey [38]. 
The measure consists of four items, each addressing a dif-
ferent type of support availability (tangible support, “How 
often do you have someone to help you with your daily 
chores if you were sick?”; informational support, “How 
often do you have someone to turn to for suggestions about 
how to deal with a personal problem?”; positive social 
interaction, “How often do you have someone to do some-
thing enjoyable with?”; affectionate support, “How often 
do you have someone to love and make you feel wanted?”; 
for all, 1 = none of the time, 4 = all of the time). These items 
were averaged and combined into a composite.

Markers of distress

Distress was assessed in three ways. First, participants 
completed the physical and emotional subscales of the 
Psychological Consequences Questionnaire [39], which 
include nine items designed specifically to address impair-
ment in women undergoing breast screening (e.g., had 
trouble sleeping, been unhappy or depressed, felt worried 
about the future, had difficulty meeting work or other 
commitments; 1 = none of the time, 4 = all of the time).

Table 1  Sample characteristics

Patient characteristics (N = 214)

% Female 100%

Mean age 47.8

Education

  Did not complete high school 47%

  Completed high school only 37%

  Completed college (2- or 4-year degree) 16%

Insured (any) 88%

Employed 34%

Ethnicity: Hispanic/Latina 73%

Race

  White/Caucasian 71%

  Black/African-American 10%

  Asian 4%

  Native Hawaiian/Pacific Islander <1%

  American Indian/Alaska Native 1%

  Other/multiple 14%

Completed interview in Spanish 56%

Religious affiliation (any) 82%

Health history

  Personal history of breast cancer 15%

  Family history of breast cancer 30%

Marital status: married 52%

Parental status: at least 1 child 92%
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Second, participants responded to five items assessing 
current negative emotions, adapted from the Positive and 
Negative Affect Schedule, Expanded ([40]; “I am tense/
upset/worried/ashamed/angry”; 1  =  strongly disagree, 
7 = strongly agree).

Third, participants completed a three-item meas-
ure assessing repetitive thoughts, adapted from the 
Rumination about an Interpersonal Offense scale [41]. 
Items captured the extent of repetitive and persistent 
thoughts about breast cancer (“I couldn’t stop thinking 
about breast cancer,” “Thoughts about breast cancer 
limited my enjoyment of life,” “Breast cancer was never 
far from my mind”; 1 = strongly disagree, 7 =  strongly 
agree). Because the three measures of distress were 
highly intercorrelated, rs > .60, each measure was stand-
ardized and the three measures were averaged to create a 
distress composite.

Uncertainty navigation strategies

Use of theoretically proposed coping strategies (based 
on the uncertainty navigation model; see [18] and Fig. 1) 
was assessed with items adapted from previous work on 
waiting periods [20, 27]. To assess consequence mitiga-
tion, preventive action was assessed with one dichotom-
ous item (“Have you done anything to prepare for issues 
that might come up if  you find out you need to get treat-
ment?”; 28% responded yes, n  =  54), as was proactive 
coping (“Have you thought about how you would cope if  
you find out you need to get treatment?”; 40% responded 
yes, n = 77).

To assess reappraisal efforts, expectation management 
was assessed with three items, kept separate for analy-
ses (“I am bracing for the worst”; “I am hoping for the 
best”; “I am trying to be optimistic”; 1 = strongly disagree, 
7  =  strongly agree). Initial review of the distribution of 
these measures revealed that both hope and optimism were 
substantially negatively skewed (skewness of –8.09 and 
–4.34, respectively). Thus, we squared each of those varia-
bles before conducting our analyses to correct for the nega-
tive skewness. Preemptive benefit finding was assessed with 
a single dichotomous item (“Can you think of any good 
that might come out of it, any silver lining, if you find out 
you need to get treatment?”; 86% responded yes, n = 164).

To assess direct emotion management, distraction 
efforts were assessed with one item (“I have been trying 
to distract myself  from thinking about breast cancer”; 
1  =  strongly disagree, 7  =  strongly agree). Suppression 
efforts were assessed with two items to capture both 
emotion and expressive suppression (“I have been try-
ing to stop myself  from thinking about breast cancer,” “I 
have been trying to hide my feelings from other people”; 
1  =  strongly disagree, 7  =  strongly agree). These items 
were strongly intercorrelated, r = .70, so they were aver-
aged into a direct emotion management composite.

Results

Descriptive statistics and internal reliability (where rele-
vant) for all measures are presented in Table 2.

Correlates of Distress

Patient characteristics

To examine patient characteristics as correlates of dis-
tress, a simultaneous multiple regression was conducted 
predicting distress from ethnicity, age, educational attain-
ment, employment status, marital status, number of chil-
dren, health literacy, and religiosity (Table 3). No patient 
characteristic was significantly associated with distress.

Health-relevant correlates

To examine health-relevant correlates of distress, a simul-
taneous multiple regression was conducted predicting dis-
tress from personal history of breast cancer, family history 
of breast cancer, history of breast biopsy, and subjective 
health (Table 3). Contrary to Hypothesis 2, none of the can-
cer history variables were associated with distress. However, 
subjective health was significantly associated with distress, 
β  =  –.23, p  =  .001, such that participants who perceived 
their health to be worse also reported greater distress.

Outcome expectations

Contrary to Hypothesis 3, participants’ outcome expectations 
were only marginally significantly correlated with distress, 
r(199) = –.14, p = .06 (Table 4), such that participants who 
were more pessimistic about their biopsy result (i.e., indicated 

Table  2  Descriptive statistics and internal reliability for all 
measures

M SD Cronbach’s α

Patient characteristics

  Health literacy 5.70 1.82 N/A

  Religiosity 5.61 1.82 N/A

  Subjective health 2.71 1.02 N/A

  Outcome expectations 76.25 30.77 N/A

  Social support availability 3.13 0.71 .74

Distress composite N/A N/A .84

  Psychological consequences 
questionnaire

1.90 0.66 .89

  Negative emotions 3.55 1.35 .75

  Rumination 4.05 1.95 .80

Uncertainty navigation strategies

  Bracing 3.91 2.46 N/A

  Hope 6.90 0.53 N/A

  Optimism 6.75 0.75 N/A

  Direct emotion management 4.73 1.95 .75
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a lower perceived likelihood that their biopsy would turn out 
“completely fine”) reported only somewhat greater distress.

Support availability

Consistent with Hypothesis 4, participants’ perceptions 
of support availability were significantly correlated with 
distress, r(210) = –.24, p = .0004 (Table 4), such that par-
ticipants who felt they had more social support available 
to them reported less distress.

Correlates of Uncertainty Navigation Strategies

Distress

Consistent with Hypothesis 1, participants who reported 
greater distress also reported significantly greater 

bracing, r(204)  =  .43, p  <  .0001, and direct emotion 
management, r(206) =  .57, p <  .0001. Distress was not 
correlated with preventive action, r(190) = .09, p = .24, 
proactive coping, r(192) = .13, p = .13, maintaining hope, 
r(204)  =  –.03, p  =  .63, or preemptive benefit finding, 
r(168) = –.02, p = .81, and only marginally significantly 
associated with less optimism, r(205) = –.13, p = .06.

Patient characteristics

To examine patient characteristics as correlates of strat-
egy use, a series of simultaneous multiple regressions 
were conducted to predict use of each continuously 
measured strategy (bracing, hope, optimism, and dir-
ect emotion management) from the set of patient char-
acteristics (i.e., ethnicity, age, educational attainment, 
employment status, marital status, number of children, 
health literacy, and religiosity; Table 5). Turning first to 
expectation management strategies, several patient char-
acteristics were significantly associated with participants’ 
efforts to brace for the worst. Participants who had more 
children, β = .16, p = .04, and who were less educated, 
β  =  .16, p  =  .05, braced more than those with fewer 
children or who were more educated. No patient char-
acteristic was associated with efforts to remain hopeful; 
ethnicity, β = .20, p = .02, and education, β = .19, p = .03, 
were associated with efforts to remain optimistic, such 
that Latina participants and participants who were more 
educated made greater efforts to maintain optimism.

Only the number of children participants had was asso-
ciated with direct emotion management efforts, β  =  .23, 
p = .004, such that participants with more children reported 
engaging in greater effort to distract themselves from and 
suppress thoughts and feelings about breast cancer.

To test associations between patient characteristics 
and use of dichotomously-assessed strategy use (pro-
active coping, preventive action, preemptive benefit find-
ing), multiple logistic regression analyses were conducted 
predicting strategy use from the set of patient charac-
teristics (Table  5). Only education was associated with 

Table 4  Correlations between outcome expectations, support availability, distress, and coping strategies

Outcome expectations r [95% CI] Support availability r [95% CI]

Distress –.14† [–.27, .004] –.24** [–.37, –.11]

Preventive actiona –.12 [–.26, .02] –.03 [–.18, .11]

Proactive copinga –.15* [–.29, –.01] –.09 [–.23, .05]

Bracing for the worst .19** [–.33, –.06] –.10 [–.24, .04]

Efforts to be hopeful .10 [–.04, .23] .09 [–.05, .22]

Efforts to be optimistic –.04 [–.18, .10] .13† [–.01, .26]

Preemptive benefit findinga .07 [–.07, .22] .02 [–.13, .17]

Direct emotion management –.22** [–.35, –.09] –.05 [–.18, .09]

aNo = 0, Yes = 1.
†p < .10, *p < .05, **p < .01.

Table 3  Multiple regression analyses predicting distress from pa-
tient characteristics and health-relevant variables

β [95% CI] p

Patient characteristics (R2 = .03)

  Ethnicitya –.06 [–.23, .11] .47

  Age –.04 [–.19, .12] .64

  Educational attainment –.09 [–.25, .08] .30

  Employment statusb –.13 [–.28, .01] .07

  Marital statusb –.03 [–.18, .12] .68

  Number of children .05 [–.11, .21] .52

  Health literacy –.02 [–.17, .12] .75

  Religiosity .05 [–.09, .20] .45

Health-relevant correlates (R2 = .07)

  Personal history of breast cancerb .03 [–.12, .18] .67

  Family history of breast cancerb .06 [–.07, .20] .37

  History of breast biopsyb .07 [–.08, .22] .44

  Subjective health –.23 [–.36, –.09] .001

Results from separate simultaneous multiple regression analyses, 
predicting distress from the set of patient characteristics and 
health-relevant correlates (separately).
aNon-Hispanic/Latina = 0, Hispanic/Latina = 1. bNo = 0, Yes = 1.
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use of proactive coping, odds ratio (OR) = 1.48, p = .03, 
such that more educated participants were more likely 
to engage in that strategy. Only health literacy was asso-
ciated with preventive action, OR = 1.52, p = .04, such 
that more health-literate participants were more likely to 
engage in that strategy. Finally, only ethnicity was associ-
ated with preemptive benefit finding, OR = 1.60, p = .05, 
such that Latina participants were more likely to find 
silver linings in a potential diagnosis of cancer than were 
non-Latina participants.

Health-relevant correlates

To examine health-relevant correlates of  strategy use, 
a series of  simultaneous multiple regression analyses 
were conducted to predict use of  each continuously 
measured strategy from the set of  health-relevant var-
iables listed above (Table  6). Regarding expectation 
management, no health-relevant variable was associ-
ated with use of  positive strategies (maintaining hope 
and optimism), contrary to Hypothesis 2, nor were 
these variables significantly associated with bracing. 
However, history of  breast biopsy, β = .18, p = .02, was 
associated with bracing, such that participants who had 
previously undergone a biopsy engaged in more bracing 
(consistent with Hypothesis 2). Subjective health was 
associated with direct emotion management, β = –.21, 
p  =  .003, such that participants who reported poorer 
health also reported engaging in greater effort to dis-
tract themselves from and suppress thoughts and feel-
ings about breast cancer. No  other health-relevant 
variable was significantly associated with direct emo-
tion management.

To test associations between health-relevant variables 
and use of dichotomously assessed strategy use, multi-
ple logistic regression analyses were conducted predict-
ing strategy use from the set of health-relevant variables 
(Table 6). Consistent with Hypothesis 2, personal history 
of breast cancer was associated with proactive coping, 
OR = 1.50, p = .01, such that participants who had been 
previously diagnosed with breast cancer were more likely 
to engage in that strategy. No other health-relevant vari-
able was associated with proactive coping, nor were these 
variables significantly associated with preventive action 
or preemptive benefit finding.

Outcome expectations

Consistent with Hypothesis 3, participants’ outcome 
expectations were significantly correlated with proac-
tive coping, r(186) = –.15, p = .04, bracing for the worst, 
r(196) = –.19, p = .006, and direct emotion management, 
r(198) = –.22, p = .002 (see Table 4), such that more pes-
simistic participants engaged in each of these strategies 
more. Outcome expectations were not correlated with T
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efforts to be optimistic or hopeful, nor preemptive bene-
fit finding or preventive action.

Support availability

Contrary to Hypothesis 4, no strategy was correlated 
with participants’ perceptions of support availability 
(Table 4).

Discussion

The goal of this study was to examine the interrelation-
ships among distress, coping, and various patient charac-
teristics that might be associated with these experiences in 
the context of awaiting breast diagnosis—thus respond-
ing to Montgomery’s call for exactly such research [19]. 
These relationships were examined in a relatively large 
sample of female patients, diverse in socioeconomic sta-
tus and ethnicity, at a biopsy appointment. The endeavor 
was guided by several hypotheses, which received mixed 
support. That said, the guiding theoretical model (Fig. 1) 
seems to provide a reasonable depiction of the key char-
acteristics and experiences relevant to this acute moment 
of medical uncertainty.

Links Between Distress and Strategy Use

Based on the uncertainty navigation model [18], it was 
hypothesized that patients who reported more distress 
would also report greater efforts to use an array of theo-
retically derived strategies to cope with their distress. In 
fact, patients who were more distressed put more effort 
into bracing for the worst, distracting themselves, and 
suppressing thoughts and feelings about breast cancer. 
These findings are consistent with recent work suggest-
ing that distress is a strong predictor of uncertainty-ori-
ented coping strategies, whereas use of these strategies 
does not seem to appreciably alleviate distress during 
acute moments of uncertainty [21]. That is, if  patients’ 
coping strategies were highly effective, one would expect 
a negative relationship between use of these strategies 
and reports of concurrent distress. Instead, most asso-
ciations point to coping as a reaction to distress rather 
than the other way around.

It seems that distress was particularly intertwined with 
more avoidant coping strategies, less so with positive and 
proactive approaches. Contrary to the current study, pre-
vious studies [20, 27] have found that people who are less 
distressed as they await uncertain news typically engage 
in greater efforts to be hopeful and optimistic. One ex-
planation for the weak or absent relationships here is 
a ceiling effect: The average ratings for both hope and 
optimism were near the top of the scale (see Table  2). 
Given the life-or-death nature of uncertainty in this con-
text, perhaps it is unsurprising that nearly all patients, T
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regardless of their level of distress, expressed intense 
efforts to remain positive.

The Role of Cancer History

Previous studies that examined patients’ experiences in 
the context of a breast biopsy found that objective risk 
factors, including personal and family history of breast 
cancer, were associated with greater distress [31–33]. 
However, the current study found no evidence of a link 
between cancer history and distress. Notably, the previ-
ous studies did not assess distress at the biopsy appoint-
ment; the closest measurement points were at the point 
of an abnormal mammogram [32] and several days 
post-biopsy [33]. Perhaps the situational “press” of the 
biopsy appointment negated the influence of more dis-
tal factors like cancer history. Further supporting this 
explanation was the significant relationship between 
current subjective health and distress, which suggests 
that patients may have been particularly focused on the 
immediate situation. Although we asked about subjec-
tive health broadly, not in the context of cancer, the fact 
that subjective health was consistently associated with 
patients’ experiences at the biopsy appointment suggests 
that patients may have known that their health symp-
toms could indicate advanced-stage cancer, or they may 
have simply used a heuristic that feeling sick indicates 
something dire. In either case, this immediate concern 
seemed to outweigh any influence of cancer history.

Similarly, subjective health was far more consistently 
associated with patients’ use of coping strategies, relative 
to cancer history. The two exceptions were relationships 
between personal history of breast cancer (present in 
15% of participants) and proactive coping and bracing 
for the worst. It is sensible that patients who have been 
“down that road” before would recognize the importance 
of preparing for the blow of bad news. Future studies 
can replicate and extend these findings to better under-
stand when and how current health versus cancer history 
contribute to distress over medical uncertainty.

Expectations and Social Support

Two additional correlates were hypothesized to play a 
notable role in distress and coping in the context of a breast 
biopsy: outcome expectations and perceptions of support 
availability. Regarding outcome expectations, the findings 
weakly support the distressing nature of pessimism in this 
context. Surprisingly, patients were quite optimistic on 
average, with close to half of the sample indicating a 100% 
chance of a good outcome (<5% said there was no chance 
of a good outcome). Among those who were less optimis-
tic, however, distress was a bit higher than among those 
who were more optimistic. These findings, albeit weak, 

are consistent with studies of cancer patients, which find 
that a natural tendency toward optimism tends to benefit 
well-being and quality of life [42, 43]. Furthermore, pessi-
mistic patients had a distinct coping profile. They braced 
for the worst, they attempted to distract themselves and 
suppress thoughts and feelings about breast cancer, and 
they put effort into planning how they would cope with 
bad news (in all cases, consistent with previous work in 
other uncertainty contexts [20, 27]).

Turning to social support, the findings were consist-
ent with the hypothesis that patients who perceived that 
they had more support available to them would report 
less distress. As in a previous study of patients’ experi-
ences just prior to biopsy [5], the present study assessed 
support availability rather than the amount of support 
patients received, given evidence that perceptions of sup-
port matter more than reality when it comes to buffering 
people from the ill effects of stress [44].

Despite this strong relationship between support avail-
ability and distress, support was largely unassociated 
with coping efforts. The strategies assessed in the present 
study were “internal” rather than interpersonal, so per-
haps social support simply augments one’s psychological 
coping strategies rather than guiding or altering them.

The Inconsistent Role of Demographics

An exploratory aim of the current study was to examine 
demographic correlates of distress and coping. Few con-
sistent patterns emerged. As noted above, Latina patients 
put more effort toward being optimistic, and they were 
also more likely to engage in preemptive benefit find-
ing (i.e., finding silver linings in a cancer diagnosis, even 
before a diagnosis is delivered). Overall, these findings 
point to a more positive coping style among Latina 
patients, consistent with a study of Latina breast can-
cer survivors who expressed greater optimism about and 
acceptance of their cancer experience [45].

Education was also associated with several coping 
strategies, such that more educated patients braced less, 
made greater efforts to be optimistic, and engaged in 
more proactive coping. These findings emerged even 
after controlling for all other demographic correlates, 
including health literacy. Given the exploratory nature 
of these analyses, it is difficult to ascertain why educa-
tion would shift the coping profile of patients in these 
ways. Similarly, it is unclear why health literacy was asso-
ciated with preventive action, such that patients higher 
in health literacy were more likely to engage in efforts 
to proactively mitigate consequences of a breast cancer 
diagnosis. Perhaps more educated and more health-liter-
ate patients had a clearer sense of what to expect at the 
next steps of the diagnostic process, and thus were better 
able to plan and, in the case of education, had less need 
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to psychologically brace themselves for the worst. Clearly, 
more work is needed to replicate these findings and delve 
into the mechanisms by which education and health lit-
eracy might guide coping efforts in an acute moment of 
uncertainty.

Finally, patients with more children braced more 
and engaged in more distraction and suppression—the 
more avoidant coping strategies among the set of strat-
egies assessed here. Note that nearly all patients had 
at least one child, and most had at least three children 
(results held even when truncating the range at five chil-
dren to address the possible influence of outliers). One 
could imagine that facing a potentially life-threatening 
diagnosis would be particularly terrifying for someone 
responsible for a large family; however, patients with 
more children reported no more distress than those 
with smaller families. Nonetheless, it seems that family 
responsibilities may have shifted patients’ coping efforts 
toward worst-case scenario thinking and direct efforts to 
manage whatever distress they did experience.

Clinical Implications

Patients’ suffering has many sources in the context of 
healthcare, but uncertainty is one culprit that has been 
largely ignored in efforts to improve patient satisfaction 
and quality of care. Anecdotally, many clinicians are 
aware that their patients experience levels of worry and 
anxiety that impair functioning and disrupt their health 
and sleep [46]. However, nurses and physicians may feel 
unable to act to alleviate uncertainty during the course 
of diagnostic testing. When it comes to breast biopsies, 
often the person conducting the procedure is prohibited 
from providing initial feedback to patients about the 
likely diagnosis, even if  the diagnosis is quite clear.

In light of this informational limitation, the findings 
from the current study provide clinicians with several 
alternative approaches to providing comfort to their 
patients as they await their biopsy result. For example, cli-
nicians can inquire about patients’ sources of social sup-
port and provide support resources when available (e.g., 
support groups, patient navigators). They can also talk 
to patients about their current health concerns and pro-
vide clear, accurate feedback on whether their symptoms 
should be a source of concern. Further research is needed 
to test these potential interventions, but the current study 
provides necessary insights into the interplay between per-
sonal and situational factors that are associated with dis-
tress and coping during the wait for breast diagnosis.

Limitations

Although the present study had a number of strengths, it 
was also limited in notable ways. First, the generalizability 

of the findings is unclear, given that the data were collected 
at a single hospital in a county health system in a particular 
region of the USA. The study also targeted just one phase 
of a broader diagnostic process that might span weeks or 
even months. Second, the sample may have been affected 
by a degree of self-selection, given that some potential 
participants opted out when the study was introduced 
by staff or after the initial study description. Only three 
patients opted out following consent procedures, as noted 
earlier, but records were not kept regarding drop-out at 
earlier stages. Third, the study was entirely correlational 
and descriptive, and thus interpretations of causal rela-
tionships should be made with caution. Finally, because 
the study was guided by a particular theoretical approach, 
the assessment of coping strategies, patient characteristics, 
and markers of distress were limited to theoretically spec-
ified variables. Future work is needed to extend the cur-
rent endeavor to additional samples and sites, to introduce 
interventions or longitudinal methods to better disentan-
gle causal relationships, and to expand the consideration 
of key experiences and strategies in this context.

Conclusion

To return to Poole’s eloquent description of uncertainty 
in the context of breast diagnosis, “a benign biopsy is 
not a benign experience” [4] (p. 279). The current study 
provides a multifaceted approach to understanding who 
is likely to have a particularly “malignant” experience 
and how people cope with uncertainty-related distress. 
Clinicians may benefit from the insights revealed here, 
including the key role of patients’ expectations, support 
networks, and current health perceptions in predicting 
distress in this context. Furthermore, these findings 
can inform the development of interventions to reduce 
distress. Perhaps the best route to improving patients’ 
biopsy experience is to encourage them to focus on their 
support system and expect the best, along with a dose of 
preparation.

Acknowledgements  The funds used for the study came from 
an internal grant from the University of California, Riverside 
Academic Senate. The authors wish to thank the Riverside 
University Health System-Medical Center, particularly the 
Radiology Department staff  and Dr. Arnold Tabuenca, for their 
assistance with patient access and recruitment. We also thank the 
UCR Life Events Lab research assistants who conducted the inter-
views for this study.

Compliance with Ethical Standards

Authors’ Statement of Conflict of Interest and Adherence to Ethical 
Standards

Authors’ Contributions  All authors contributed substantially to the 
study and/or the manuscript.

ann. behav. med. (2019) 53:630–641� 639

D
ow

nloaded from
 https://academ

ic.oup.com
/abm

/article-abstract/53/7/630/5101337 by Technical Services - Serials user on 04 June 2019



Ethical Approval  This study was reviewed and approved by the 
Institutional Review Boards at the University of California, Riverside 
and the Riverside University Health System-Medical Center.

Informed Consent  All participants provided written consent be-
fore the interview commenced and were provided a copy of the 
consent form.

References

1.	 American Cancer Society. How common is breast cancer? 
Available at https://www.cancer.org/cancer/breast-cancer/
about/how-common-is-breast-cancer.html. Accessibility ver-
ified September 22, 2017.

2.	 Hegel MT, Moore CP, Collins ED, et al. Distress, psychiatric 
syndromes, and impairment of function in women with newly 
diagnosed breast cancer. Cancer. 2006;107:2924–2931.

3.	 Elmore JG, Longton GM, Carney PA, et al. Diagnostic con-
cordance among pathologists interpreting breast biopsy spec-
imens. JAMA. 2015;313:1122–1132.

4.	 Poole K. The emergence of the ‘waiting game’: A  critical 
examination of the psychosocial issues in diagnosing breast 
cancer. J Adv Nurs. 1997;25:273–281.

5.	 Northouse LL, Tocco KM, West P. Coping with a breast 
biopsy: How healthcare professionals can help women and 
their husbands. Oncol Nurs Forum. 1997;24:473–480.

6.	 Lampic C, Thurfjell E, Bergh J, Sjödén PO. Short- and 
long-term anxiety and depression in women recalled after 
breast cancer screening. Eur J Cancer. 2001;37:463–469.

7.	 Lebel S, Jakubovits G, Rosberger Z, et al. Waiting for a breast 
biopsy. Psychosocial consequences and coping strategies. J 
Psychosom Res. 2003;55:437–443.

8.	 Pineault P. Breast cancer screening: Women’s experi-
ences of waiting for further testing. Oncol Nurs Forum. 
2007;34:847–853.

9.	 Poole K, Hood K, Davis BD, et  al. Psychological distress 
associated with waiting for results of diagnostic investiga-
tions for breast disease. Breast. 1999;8:334–338.

10.	 Scott DW. Anxiety, critical thinking and information 
processing during and after breast biopsy. Nurs Res. 
1983;32:24–28.

11.	 Thorne SE, Harris SR, Hislop TG, Vestrup JA. The experi-
ence of waiting for diagnosis after an abnormal mammo-
gram. Breast J. 1999;5:42–51.

12.	 Montgomery M, McCrone SH. Psychological distress asso-
ciated with the diagnostic phase for suspected breast cancer: 
Systematic review. J Adv Nurs. 2010;66:2372–2390.

13.	 Lang EV, Berbaum KS, Lutgendorf SK. Large-core breast 
biopsy: Abnormal salivary cortisol profiles associated with 
uncertainty of diagnosis. Radiology. 2009;250:631–637.

14.	 Nosarti C, Roberts JV, Crayford T, McKenzie K, David AS. 
Early psychological adjustment in breast cancer patients: 
A prospective study. J Psychosom Res. 2002;53:1123–1130.

15.	 Boivin J, Lancastle D. Medical waiting periods: Imminence, 
emotions and coping. Womens Health (Lond). 2010;6:59–69.

16.	 Sweeny K, Falkenstein A. Is waiting the hardest part? 
Comparing the emotional experiences of awaiting and receiv-
ing bad news. Pers Soc Psychol Bull. 2015;41:1551–1559.

17.	 Lazarus RS, Folkman S. The Concept of Coping. New York, 
NY: Columbia University Press; 1991.

18.	 Sweeny K, Cavanaugh AG. Waiting is the hardest part: 
A model of uncertainty navigation in the context of health. 
Health Psychol Rev. 2012;6:147–164.

19.	 Montgomery M. Uncertainty during breast diagnostic evalu-
ation: State of the science. Oncol Nurs Forum. 2010;37:77–83.

20.	 Harcourt D. Same-day diagnosis of symptomatic breast 
problems: Psychological impact and coping strategies. 
Psychol Health Med. 2010;4:57–71.

21.	 Sweeny K, Reynolds CA, Falkenstein A, Andrews SE, 
Dooley MD. Two definitions of waiting well. Emotion. 
2016;16:129–143.

22.	 Sweeny K, Carroll PJ, Shepperd JA. Is optimism always 
best? Future outlooks and preparedness. Curr Dir Psychol. 
2006;15:302–306.

23.	 Sweeny K, Krizan Z. Sobering up: A  quantitative re-
view of temporal declines in expectations. Psychol Bull. 
2013;139:702–724.

24.	 Cordova MJ, Cunningham LL, Carlson CR, Andrykowski 
MA. Posttraumatic growth following breast cancer: A con-
trolled comparison study. Health Psychol. 2001;20:176–185.

25.	 Stanton AL, Danoff-Burg S, Sworowski LA, et  al. 
Randomized, controlled trial of written emotional expression 
and benefit finding in breast cancer patients. J Clin Oncol. 
2002;20:4160–4168.

26.	 Sweeny K, Shepperd JA. The costs of optimism and the ben-
efits of pessimism. Emotion. 2010;10:750–753.

27.	 Sweeny K, Andrews SE. Mapping individual differences 
in the experience of a waiting period. J Pers Soc Psychol. 
2014;106:1015–1030.

28.	 Sweeny K, Howell JL. Bracing later and coping better: 
Benefits of mindfulness during a stressful waiting period. 
Pers Soc Psychol Bull. 2017;43:1399–1414.

29.	 Stanton AL, Snider PR. Coping with a breast cancer diag-
nosis: A prospective study. Health Psychol. 1993;12:16–23.

30.	 Lowe R, Vedhara K, Bennett P, et al. Emotion-related pri-
mary and secondary appraisals, adjustment and coping: 
Associations in women awaiting breast disease diagnosis. Br 
J Health Psychol. 2003;8:377–391.

31.	 Haas J, Kaplan C, McMillan A, Esserman LJ. Does timely 
assessment affect the anxiety associated with an abnormal 
mammogram result? J Womens Health Gend Based Med. 
2001;10:599–605.

32.	 Heckman BD, Fisher EB, Monsees B, Merbaum M, 
Ristvedt S, Bishop C. Coping and anxiety in women recalled 
for additional diagnostic procedures following an abnormal 
screening mammogram. Health Psychol. 2004;23:42–48.

33.	 Novy DM, Price M, Huynh PT, Schuetz A. Percutaneous 
core biopsy of the breast: Correlates of anxiety. Acad Radiol. 
2001;8:467–472.

34.	 Chew LD, Griffin JM, Partin MR, et al. Validation of screen-
ing questions for limited health literacy in a large VA out-
patient population. J Gen Intern Med. 2008;23:561–566.

35.	 Abdel-Khalek AM. Assessment of intrinsic religiosity with a 
single-item measure in a sample of Arab Muslims. J Muslim 
Ment Health. 2007;2:11–15.

36.	 Gorsuch RL, McFarland SG. Single vs. multiple-item 
scales for measuring religious values. J Sci Study Relig. 
1973;11:53–64.

37.	 Ware JE, Jr, Sherbourne CD. The MOS 36-item short-form 
health survey (SF-36). I. Conceptual framework and item se-
lection. Med Care. 1992;30:473–483.

38.	 Gjesfjeld CD, Greeno CG, Kim KH. A confirmatory factor 
analysis of an abbreviated social support instrument: The 
MOS-SSS. Res Soc Work Pract. 2008;18:231–237.

39.	 Cockburn J, De Luise T, Hurley S, Clover K. Development 
and validation of the PCQ: A questionnaire to measure the 
psychological consequences of screening mammography. Soc 
Sci Med. 1992;34:1129–1134.

640� ann. behav. med. (2019) 53:630–641

D
ow

nloaded from
 https://academ

ic.oup.com
/abm

/article-abstract/53/7/630/5101337 by Technical Services - Serials user on 04 June 2019

https://www.cancer.org/cancer/breast-cancer/about/how-common-is-breast-cancer.html
https://www.cancer.org/cancer/breast-cancer/about/how-common-is-breast-cancer.html


40.	 Watson D, Clark LA. The PANAS-X: Manual for the Positive 
and Negative Affect Schedule-Expanded Form. Ames, IA: The 
University of Iowa; 1994.

41.	 Wade NG, Vogel DL, Yu-Hsin Liao K, Goldman DB. 
Measuring state-specific rumination: Development of the 
rumination about an interpersonal offense scale. J Couns 
Psychol. 2008:55;419–426.

42.	 Trunzo JJ, Pinto BM. Social support as a mediator of opti-
mism and distress in breast cancer survivors. J Consult Clin 
Psychol. 2003;71:805–811.

43.	 Friedman LC, Kalidas M, Elledge R, et al. Optimism, social 
support and psychosocial functioning among women with 
breast cancer. Psychooncology. 2006;15:595–603.

44.	 Cohen S, Wills TA. Stress, social support, and the buffering 
hypothesis. Psychol Bull. 1985;98:310–357.

45.	 Ashing-Giwa KT, Padilla GV, Bohórquez DE, Tejero JS, 
Garcia M. Understanding the breast cancer experience of 
Latina women. J Psychosoc Oncol. 2006;24:19–52.

46.	 Howell JL, Sweeny K. Is waiting bad for subjective health? J 
Behav Med. 2016;39:652–664.

ann. behav. med. (2019) 53:630–641� 641

D
ow

nloaded from
 https://academ

ic.oup.com
/abm

/article-abstract/53/7/630/5101337 by Technical Services - Serials user on 04 June 2019


