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Abstract
Purpose Mindfulness-based programs can reduce stress and help practitioners to have positive attitudes in their daily lives. 
This randomized controlled trial evaluated the impact of brief Mindfulness interventions on quantitative and qualitative 
stress parameters in patients undergoing imaging-guided breast biopsies.
Methods Eighty-two women undergoing percutaneous imaging-guided breast biopsy were randomized into two groups: MBI 
group or standard care group. One week before the biopsy procedure, on the waiting room and during the biopsy procedure, 
the MBI group was exposed to mindfulness techniques and the standard care group received supportive dialogue from the 
biopsy team. Participants completed questionnaires measuring depression, anxiety and stress, demographics, and medical 
history, besides evaluating their pain experience through a visual analogue scale for pain and had their systolic and diastolic 
blood pressure, initial and final temperate, heart rate, oxygen saturation, and salivary cortisol measured.
Results Participation in the mindfulness intervention group was associated with reduced levels of perceived stress, blood 
pressure, heart rate, and oxygen saturation compared to participation in the standard care group (P values < 0.05). No differ-
ence was observed regarding salivary cortisol levels, peripheral temperature, and pain perception between the two studied 
groups.
Conclusion Results indicate that an extremely brief mindfulness intervention is a feasible intervention, suggesting that 
Mindfulness-based programs may be beneficial to reduce discomfort in acutely stressful settings.
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Introduction

Breast cancer is the most common cancer in women world-
wide [1]. Annually, millions of women are screened for 
early detection of breast cancer, and there is no universally 
accepted screening strategy so far. It is estimated that among 
all women who undergo screening mammograms, 10.6% of 

them will be recalled to additional tests, including breast 
biopsies [2].

Guided biopsies are outpatient procedures performed by 
breast radiologists under ultrasound or stereotaxic guidance 
to diagnose abnormalities identified during breast propae-
deutic. Core biopsy (CB) is an outpatient procedure in which 
cylindrical tissue samples are obtained [3]. It is a procedure 
that lasts approximately 20 min, is affordable, and anal-
gesic medication prescription is rarely necessary after the 
intervention [4]. However, it is associated to stress for many 
women, followed by insomnia, difficulty on concentrating, 
and high levels of anxiety before and during the procedure 
[3]. It is also noteworthy that high levels of anxiety can inter-
fere with patients’ adherence to screening recommendations 
[3].

A recent study found that patients demonstrated higher 
anxiety as waiting time to breast biopsies increased [3]. 
However, as most patients do not have the procedure per-
formed on the same day of biopsy indication, psychosocial 
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interventions, such as Mindfulness relaxation protocols, 
may reduce anxiety prior and during the biopsy.

Meditation can be defined as a form of mental training 
that aims to improve an individual’s basic psychological 
capacities, such as attention and emotional control [5–7]. 
The practice of meditation is the framework used for 
development of the state or ability in mindfulness. The 
word “meditation” comes from the Latin word meditari, 
which means to participate in contemplation [8]. Mindful-
ness meditation is often described as a non-judgmental 
technique to experience being in the present moment [6, 
7, 9–11], and its core components are attention control, 
emotional regulation, and self-awareness. In 1979, Jon 
Kabat-Zinn included the Mindfulness-based stress reduc-
tion program to the treatment of patients with chronic 
pain and demonstrated that the way patients dealt with 
pain can change their own experience of pain [12, 13]. 
Mindfulness can be practiced through various forms of 
meditation. Therefore, interventions such as meditation, 
breathing exercises, guided imagery, relaxation methods, 
and Yoga, for example, can be understood as Mindfulness-
based interventions (MBIs) [11].

Traditional Mindfulness training programs are extensive 
and conducted by experienced specialists. An important bar-
rier to the widespread implementation of Mindfulness pro-
grams is the time required for training and practice. To illus-
trate, the program developed by Jon Kabat-Zinn includes 
weekly sessions of 2.5 h of practice and didactic classes 
for 8 consecutive weeks, a 1-day retreat in silence, and a 
recommendation for 45 min of daily practice meditation [1, 
10, 11]. Although these programs are effective and highly 
valued, not all patients are interested or have the resources 
or time available to participate in these long-term trainings 
[14] and although traditional programs are structured on 
training over several months [6, 15], some studies suggest 
that targeted interventions on mindfulness training produce 
measurable positive results on pain, anxiety, fatigue, and 
sleep for the studied populations [4, 7, 11, 14, 16].

Brief interventions can be practiced by individuals in 
their own settings, with lower costs and minimal training 
[11, 14]. In a systematic review of the literature, brief Mind-
fulness intervention was defined as those that last less than 
4 h [11]. Mindfulness-based programs reduce stress in dif-
ferent settings and help practitioners to have positive atti-
tudes in their daily lives. A previous study demonstrated that 
guided meditation and music interventions reduce patient 
anxiety and fatigue [4], signalizing that these interventions 
during breast biopsies provide greater comfort and tolerabil-
ity for the patients. Therefore, the key research question of 
this randomized controlled trial was whether an extremely 
brief mindfulness intervention prior to breast biopsy could 
reduce quantitative and qualitative stress parameters on 
women exposed to this procedure.

Methods

Study design and ethical approval

An open and controlled intervention trial was conducted, 
and potential participants were those attending to an 
outpatient radiologic clinic to perform a breast biopsy 
under local anesthesia from August to December 2017. 
Patients had to be literate and older than 18 years old. 
Non-including criteria were previous treatment with chem-
otherapy, previous diagnosis of immune system disorder, 
regular use of immunosuppressants, corticosteroids and/
or anti-inflammatories in the last 3 months, women who 
had undergone breast biopsy in the previous 6 months, 
and non-agreement to participate in the study. To test the 
differences between means and assuming a large effect 
size (0.80), significance level of 5% and a statistical power 
equal to or greater than 0.80, a sample size of 41 individu-
als for each group was settled.

Patients were randomized to the groups every other week 
of the biopsy schedule, so that all participants on a given 
day of biopsy were included in the same intervention group. 
Patients in the intervention group were invited to partici-
pate in the study on the week prior to the procedure and 
the patients in the standard-care control group were invited 
to participate on the procedure day. All biopsies were per-
formed on Tuesdays after 4 pm. Patients’ flowchart is rep-
resented in Fig. 1. Clinical and sociodemographic data and 
vital signs were collected prior to the biopsy procedure. The 
study was approved under the regimens of the local Research 
Ethics Committee (Faculty of Medicine—FIP-MOC, Minas 
Gerais, Brazil) and all patients received information on the 
research objectives, procedures, and data confidentiality and 
signed the informed consent form.

108 Biopsies performed
(August 2017 to December 2017)

96 Patients interviewed

14 Patients excluded:
• Eligibility criteria (n=2)
• Refusal to participate (n=8)
• Biopsy canceled (n=4)

82 Patients protocolized and randomized per 
week of biopsy

Mindfulness
(n=41)

Control
(n=41)

Fig. 1  Included patients flowchart
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Interventions and outcome measures

Patients were allocated to intervention or standard-care con-
trol group on intercalated weeks. For the intervention group, 
all eligible patients who had a breast biopsy scheduled were 
telephoned and invited to participate in the study on the 
week prior to the intervention. Participants were blinded 
to the purpose of the study and were informed that the aim 
of the study was to evaluate some stress markers in patients 
submitted to breast biopsies and not that the main objective 
was to measure the mindfulness impact on quantitative and 
qualitative parameters of stress markers, to reduce informa-
tion bias. Since the consent was given, in consecutive days 
an audio or video of a Mindfulness-based body scan was 
sent to the patients through an electronic message. Body 
scan techniques were chosen due to its simplicity since the 
patients did not need to have any prior knowledge or training 
in meditation methods. These techniques involve concen-
tration in the present moment through the observation of 
breathing and bodily sensations, and the audios and vid-
eos encouraged the patients to a state of a non-judgemental 
acceptance of thoughts and feelings experienced in the 
moment. Patients included in the control group were those 
attending to the clinic following the standard-care protocol 
and received usual orientation from the biopsy team.

On the biopsy day, the patients responded to a socio-
economic questionnaire. Patients on the intervention group 
waited for the procedure in a quiet and silent room with med-
itation videos, which associates relaxing music and nature 
landscapes images, while the standard-care control group 
remained in the waiting room watching a regular television 
program. During the biopsy procedure, the Mindfulness 
patients also heard to a body scan audio (produced by our 
work group for previous research at Federal University of 
Minas Gerais, described elsewhere [17]) and were instructed 
to focus on it while the biopsy was performed. The orienta-
tions given during the procedure were the same for the two 

groups studied, and the audio did not prevent communica-
tion between medical staff and patients.

To evaluate stress markers, quantitative (systemic blood 
pressure, heart rate, peripheral oxygen saturation, initial and 
final digital temperature, and salivary cortisol) and quali-
tative parameters (Depression, Anxiety, and Stress Scale 
and Visual Analogue Scale for Pain) were examined. The 
21-item Depression, Anxiety, and Stress Scale (DASS-21) 
is a set of three assessment scales used to measure emotional 
states of depression, anxiety, and stress. Each of the three 
DASS-21 subscales contains 7 items with similar content. 
The depression scale evaluates dysphoria, hopelessness, 
self-depreciation, lack of interest/involvement, anhedonia, 
and inertia. The anxiety scale assesses autonomic arousal, 
musculoskeletal responses, situational anxiety, and subjec-
tive affectivity experience. The stress scale assesses diffi-
culty in relaxing, nervous excitement, irritated, or impatient 
mood. The Visual Analogue Scale (VAS) of pain is a one-
dimensional measure of pain intensity, which is widely used 
in several populations (Fig. 2). All the questionnaires were 
responded, and the vital signs measured minutes prior to 
the biopsy. The final temperature was measured, and VAS 
was responded just after the biopsy and the salivary corti-
sol samples were collected and identified 30 min after the 
procedure and were subsequently centrifuged and stored 
until the laboratory analyses, which was performed by 
electrochemiluminescence.

Statistical analyses

Descriptive statistics were used to summarize data on demo-
graphics and clinical variables. Data were analyzed using 
Statistical Package for the Social Sciences—SPSS (version 
19 0.0). Data normality distribution was evaluated by the 
Kolmogorov–Smirnov test and the statistical differences 
between groups were tested using Student’s t-test. The 

Fig. 2  Visual abstract
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association between groups and qualitative variables were 
tested using Chi-Squared test. Significance level was set at 
5%.

Results

Descriptive statistics

Eighty-nine percent (86/96) of eligible patients provided 
consent for the present study, and 95% (82/86) of consented 
patients were evaluable. Eighty-two patients participated in 
this study, 41 women in the standard-care control group and 
41 in the intervention group (Fig. 1). One hundred and eight 
biopsies were performed during the recruitment period, but 
12 patients had their biopsy performed within 48 h after 
the medical request and were in the randomized week for 
the intervention group. Since there was not enough time 
for these patients to be invited to participate in the study 
and to be exposed to the mindfulness interventions prior 
to the breast biopsy, they were not included in the study 

population. The age of the subjects ranged from 18 to 83 
years, with a mean age of 44.3 years. Most of the subjects 
were married (67.1%) and only 24.4% of them had an occu-
pation that required a bachelor’s degree or a higher degree. 
The majority (76.6%) of the studied population had a family 
income of 1–6 national minimum wages per month. Most of 
the patients were not used to meditation practices and had no 
psychologic counseling (91.5%). Catholicism was the most 
prevalent religion, accounting for 57.3% of the participants. 
Family history for breast cancer was present in 30.5% of the 
women evaluated, and 18.3% of them had already undergone 
breast biopsies.

There were no differences between groups regarding age, 
age at first birth, parity, working and schooling time, marital 
status, profession, meditation practice, religion, psychologi-
cal support, previous breast biopsies, or family history of 
breast cancer. Table 1 presents the summary statistics for 
clinical and demographic data.

Concerning the quantitative stress parameters, systolic 
and diastolic blood pressure levels in the intervention 
group were significantly lower (P = 0.04 and P = 0.002, 

Table 1  General sample 
characteristics (n = 82)

y—years. Data expressed as means ± standard deviations and proportions. Statistical differences between 
groups by Student’s t test Comparisons between groups by Chi-squared test
a t-test
b Chi-squared test

Variables Categories Groups P

Mindfulness n = 41 Control n = 41

Age (y) 44.7 (± 15.9) 43.9 (± 11.8) 0.786a

Age at first birth (y) 23.8 (± 5.4) 23.7 (± 5.7) 0.934a

Parity 1.9 (± 1.6) 2.0 (± 1.7) 0.690a

Working time (y) 18.3 (± 11.7) 15.1 (± 10.6) 0.233a

Schooling time (y) 15.1 (± 5.7) 16.9 (± 8.1) 0.245a

Marital status Married 70.7% 63.4% 0.735b

Single 14.6% 22%
Widow 4.9% 4.9%
Divorced 9.8% 9.8%

Profession Housewife 19.5% 31.7% 0.351b

Occupation that requires 
a Bachelor’s degree or 
higher

29.3% 19.5%

Retired 9.8% 4.3%
Other 41.5% 43.9%

Meditation practice Yes 9.8% 7.3% 0.697b

Religion Non 9.8% 4.9% 0.865b

Catholic 53.9% 61%
Protestant 34.1% 31.7%
Spiritualist 2.4% 2.4%

Psychological support Yes 9.8% 7.3% 0.697b

Previous breast biopsy Yes 19.5% 17.1% 0.778b

Family history of breast cancer Yes 29.3% 31.7% 0.813b
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respectively) when compared to the standard-care control 
group as well as their heart rate (P = 0.016) and peripheral 
oxygen saturation level (P = 0.026) (Table 2). No significant 
differences between groups were found when initial and final 
temperature and salivary cortisol levels were examined.

The analyses of the qualitative stress parameters showed 
that there was a significant difference between the two 
groups when looking at the DASS-21 stress subscale, where 
the Mindfulness patients presented lower scores (P = 0.029) 
(Table 3). There were no group differences in the depression 
and anxiety subscales and pain rating after the biopsy.

Additionally, 87% of the patients questioned about the 
utility of the Mindfulness intervention considered the strat-
egy very or extremely helpful, and 87% of them would 
strongly recommend those same interventions to other 
patients in preparation for interventional procedures (Fig. 3).

Discussion

Significant levels of stress and anxiety are reported among 
women who are in preparation for breast biopsies [18] and 
a better understanding of the factors that contribute to this 

discomfort and the development of strategies to help patients 
to manage stress are needed [3]. This study examined the 
effects of an extremely brief mindfulness intervention for 
women undergoing breast biopsies. Traditionally, studies 
that evaluate Mindfulness-based interventions deal with 
chronic diseases scenarios, such as cancer, arthritis, diabe-
tes, psychiatric disorders [19]. Instead, our study evaluated 
the repercussion of a punctual mindful intervention in an 
acute stress scenario in otherwise healthy women.

Our results indicated that women in the mindfulness 
group presented lower levels of stress compared to women 
in the standard care group. This finding indicates that the 
Mindfulness-based intervention—which guided partici-
pants to bring their awareness to the present moment and 
observe their experience non-judgmentally with curiosity 
and a sense of allowing—is an effective method for reducing 
stress during a medical procedure, which is commonly asso-
ciated with high distress [5]. Previous researches which also 
used the DASS-21 to measure the outcomes of MBIs have 
also supported that mindfulness interventions can decrease 
depression, anxiety, and stress for clinical and non-clinical 
populations, regardless of the hours of exposure to the 
interventions [20–23]. It is also noteworthy that the use of 

Table 2  Group statistics—
quantitative parameters

Comparisons between groups by the Student’s t test
Data expressed as means ± standard deviations
SP systolic pressure, DP diastolic pressure, HR heart rate

Variables Groups P

Mindfulness Control

Mean (± SD) [Min; Max] Mean (± SD) [Min; Max]

SP 122.9 (± 20.8) [90; 160] 137.3 (± 22.8) [100; 190] 0.004
DP 75.6 (± 11.8) [60; 100] 86 (± 16.5) [60; 130] 0.002
Initial temperature 28.3 (± 2.6) [22.3; 33.6] 28.3 (± 2.3) [25; 33] 0.898
Final temperature 26.9 (± 2.9) [21.1; 33.3] 27.7 (± 2.9) [23.9; 33.7] 0.261
HR 75.5 (± 10.8) [59; 97] 81.7 (± 11.4) [60; 105] 0.016
Oxygen saturation 95.1 (± 3.8) [79; 99] 96.7 (± 1.9) [92; 99] 0.026
Salivary cortisol 5.4 (± 4.6) [1.5; 22] 4.3 (± 3.6) [1.4; 16.9] 0.258

Table 3  Group statistics—
qualitative parameters

Data expressed as means ± standard deviations. Comparisons between groups by the Student’s t test
DASS Depression Anxiety Stress Scale Short Form 21, VAS Visual Analogue Scale

Variables Groups P

Mindfulness Control

Mean (± SD) [Min; Max] Mean (± SD) [Min; Max]

DASS stress 12.8 (± 9.6) [0; 34] 18.1 (± 12) [0; 42] 0.029
DASS anxiety 6.9 (± 6.9) [0; 30] 9.4 (± 8.2) [0; 32] 0.133
DASS depression 7.8 (± 8.4) [0; 34] 10.6 (± 11.5) [0; 42] 0.209
VAS 1.3 (± 1.1) [0; 4] 1.5 (± 1.2) [0; 6] 0.634
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audio-recorded-guided meditation is simple and inexpensive 
to implement in outpatient settings, with fewer drawbacks 
compared with other anxiety reducing techniques [4] and our 
findings support the effectiveness of a simple and brief MBI 
as a stress management strategy.

Concerning the vital signs, our results demonstrated that 
participation in the MBI group is associated with reduced 
levels of systolic and diastolic blood pressure, heart rate, 
and oxygen saturation compared to participation in the 
standard care group. Those findings were also described 
in previous studies [21, 24], regardless the subjects were 
exposed to acute or chronic mindful interventions or prac-
tices. The vital signs profile changes are probably related 
to decreased arousal and a decrease in sympathetic nervous 
system activity.

Our study was not able to demonstrate a significant reduc-
tion in cortisol secretion after a brief mindfulness interven-
tion. This finding agreed to a recent metanalyses result, 
which concluded that MBIs showed moderately low effects 
in improving the state of health related to cortisol levels 
in healthy individuals [25]. It also showed that there was a 
tendency to more pronounced effects under conditions where 
interventions were conducted with a higher number of ses-
sions and hours of mindfulness training—the studies that 
conducted MBIs under conditions with more than 20 h of 
programmed training seemed to have more effective impacts 
on salivary cortisol levels [25].

Contrary to our hypotheses, there was no significant 
group difference for pain perception in this study. The Visual 
Analogue Scale for Pain (VAS Pain) is widely used due to 
its simplicity and adaptability to a broad range of popula-
tions and settings [26, 27] and some researchers have indi-
cated that short mindfulness training can result in immediate 
reduction in acute pain intensity [28]. But interestingly, our 
results show that using a 10-cm length VAS, the average 
scores for the mindfulness and standard groups were 1.3 and 

1.4 cm, respectively, which agreed with previous research 
[4], suggesting that pain itself is not a major issue during 
breast biopsies. To corroborate this impression, a study 
that evaluated pain experience during image-guided breast 
biopsy procedures, revealed that from 298 patients who 
underwent ultrasound-guided biopsy, 71% of them reported 
no or mild pain during the procedure [29].

In summary, our study demonstrated that participation 
in the mindfulness intervention group was associated with 
reduced levels of perceived stress, blood pressure, heart 
rate, and oxygen saturation compared to participation in the 
standard care group. No difference was observed regarding 
salivary cortisol levels, peripheral temperature, and pain 
perception between the two studied groups.

This study had some limitations and they must be con-
sidered. First, our sample size was relatively small, which 
could introduce bias. In addition, although our study showed 
significantly lower biopsy stress with MBIs, the sample size 
of 82 patients may have had underestimated the possible 
benefit of the intervention itself. A larger, multicenter study 
could further explore these effects. Second, we did not con-
trol the hours each subject was exposed to the MBIs, this 
can weaken ours and future data analyses. Third, measures 
of baseline stress parameters pre MBIs were not performed, 
thus it is unclear how mindfulness training changed stress 
reactivity from pre to post-exposure. Fourth, the study staff 
was not blinded to study condition, opening the possibility 
of behaving differently depending on each group. Finally, 
the use of an audio-guided mindfulness intervention is both 
a strength and a limitation of this study. While this approach 
is replicable in different settings, the absence of a trained 
mindfulness instructor for guidance may diminish the effi-
cacy of the training.

Despite these limitations, this randomized controlled trial 
provides further evidence on the relevance and applicability 
of MBIs for patients undergoing interventional procedures. 

Fig. 3  Patients’ perception on utility and mindfulness intervention recommendation to other women undergoing breast biopsies
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The findings of this research provide insights for the use of 
mindfulness intervention in a myriad of settings.

Our results demonstrate that an extremely brief mindful-
ness intervention is feasible, and strategies based on guided 
attention may be also beneficial in acute stress scenarios. 
These results corroborate the findings of previous work 
addressing the effectiveness of brief mindfulness interven-
tions in reducing stress in different populations. The inter-
ventions we proposed are extremely simple, do not require 
prior training, have minimal costs, and can be implemented 
in several clinical settings. However, further research is 
needed to test the generalizability of these findings to more 
diverse populations.
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