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Objective: Breast cancer is the most common cancer among women in Taiwan. However, the discomfort
of receiving mammograms reduces the willingness to screen.
Materials and methods: This study using a quasi-experimental design and recruited 150 participants in a
medical center, Taiwan. In the control group, only provided traditional health education sheets, the
experimental group has joined the intervention of multimedia health education. State-Trait Anxiety
Inventory and Visual Analogue Scale, respectively, were used to compare the differences in anxiety and
pain between the two groups before and after receiving mammography.
Results: After the intervention, the experimental group's state anxiety score was significantly lower than
that of the control group (30.63 ± 8.43 vs. 33.77 ± 10.74, p < .05). However, there was no significant
difference in pain scores (4.13 ± 2.37 vs. 4.57 ± 2.31; p ¼ .25).
Conclusions: Younger, prior experience with mammography, and high trait anxiety affect pain and state
anxiety of women undergoing mammography. The multimedia health education intervention could
reduce anxiety effectively, but it does not significantly relieve the pain undergoing mammography.
© 2021 Taiwan Association of Obstetrics & Gynecology. Publishing services by Elsevier B.V. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

According to the global statistics for 2020, there were 2.26
million females diagnosed with breast cancer, 685,000 of which
eventually succumbed to it [1]; breast cancer is currently a fatal
cancer among womenworldwide. The incidence and mortality rate
of breast cancer in Taiwan remains high and has continued to in-
crease [2]. Empirical studies have shown that mammography is the
most effective screening tool to reduce breast cancer mortality
effectively [3,4].
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In Taiwan, the percentage of women aged 45e69 years who
underwent mammography during the previous two years was 36%
in 2013 [5], which is very low compared to the United States cor-
responding statistics. According to the 2013 statistics in the United
States, 66.8% of women older than 40 underwent mammography
within the previous two years [6]. Among the factors affecting
women's breast cancer screening rate, it was found that the psy-
chological barrier is the most significant factor [9] in addition to
knowledge-related fear [2,7,8]. The studies pointed out that fear
and anxiety due to lack of understanding of the procedure [9,10],
pain during the execution of the examination [10], interactions
with examiners at the test sites [8,10], and have no time to do
screening [2,11] are the influencing factors.

Regarding reducing pain and anxiety in related interventions
while performing medical examinations and treatments, previous
studies have reported that the use of facial expressions, oral
communication, written information, and emotional support can
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reduce pain and anxiety [12]. Using analgesic [13], controlling
mammography pressure [14], and warming up limbs, and stretch-
ing [15] can reduce pain. Abdominal breathing, musical interven-
tion, and providing psychoeducation can reduce anxiety [9,16,17].
Those found that some interventions reduce discomfort and anxi-
ety. In recent years, multimedia has rapidly become one of the
options for health education intervention. Many studies have
explored the impact of multimedia health education intervention
before cardiac catheterization [18] and colonoscopy [19], reducing
pain and anxiety during the examination. However, few studies
focus on the effect of multimedia interventions in reducing pain
and anxiety in mammography. Therefore, this study explores the
impact of multimedia health education intervention on the pain
and anxiety of patients undergoing mammography.

Methods

Design

This study adopted a quasi-experimental design and recruited
participants who underwent mammography in a medical center in
Taiwan. Using the G POWER 3.1 software to estimate the sample
size, conducted a two-tailed a level of 0.05; set the power 0.80, the
effect size 0.3 (medium), and analyzed independent t-test [20].
Calculated the required sample size for each group was 64. In
consideration of the 15% sample loss rate, a total of 150 participants
had recruited. State-Trait Anxiety Inventory and Visual Analogue
Scale, respectively, were used to compare differences in anxiety and
pain between groups before and after receiving mammography.

Intervention

Designing multimedia health education has been used as the
intervention. The content of the intervention was developed based
on currently available health education handouts as the primary
reference combined with the opinions and experiences of clinical
experts. A total of 8min of multimedia is divided into two parts. The
first part, amount 3 min, includes “the benefits of mammography”,
“why is it required to squeeze the breasts?”, “the notices of
mammography” and “respiratory relaxation techniques”. The sec-
ond part illustrates the actual procedure of mammography
screening in the hospital. This 5-min part of the video begins with
the check-in process and continues with relaxation techniques for
cooperating with the screening.

Four experts scored the video content based on the necessity of
the topic, the relevance of the content, suitability of the wording,
mode and appeal of the presentation, and applicability for patients.
The Content Validity Index (CVI) of those scoring is 0.9. We revised
the contents of multimedia health education according to the
suggestions from those experts.

Instruments and measures

Participant characteristics
The participants' characteristics data used a structured ques-

tionnaire to collect. This study included age, body mass index, ed-
ucation, marital status, occupation, medical history and symptoms
of breast disease, receivedmammography, and previous experience
of pain when receiving mammography.

Pain
The pain assessment tool measured the degree of pain during

mammography using the Visual Analogue Scale (VAS). This scale
comprises a 10-cm line; the leftmost end (0 cm) indicates “no pain”,
and the rightmost end (10 cm) indicates “severe pain”. The tool is
1085
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simple to use and is the most commonly used scale for assessing
pain. The scale was confirmed that has good validity (r ¼ 0.63,
p < .001) and test-retest reliability (r ¼ 0.83, p < .001) [21].
Anxiety
The “State-Trait Anxiety Inventory” (STAI) scalewas a commonly

used questionnaire designed to assess state anxiety and trait anx-
iety levels. It is a self-reported scale used to evaluate anxiety and
emotional response. The state or trait subscale has 20 questions,
and the total score ranges from 20 to 80 points. There are ten
questions with reverse score measurement. A score of 20e39
points indicates mild anxiety, 40e59 points indicates moderate
anxiety, and 60e80 points indicates severe anxiety [22]. This study
has an excellent internal consistency, the Cronbach's alpha of the
trait anxiety scale was 0.92, and that of the state anxiety scale was
0.93.
Data collection and ethical considerations

This study's ethical consideration has been approved by the
Institutional Review Board (IRB No: 170902) and obtained informed
consent from the participants. Using a structured questionnaire to
collect data from October 2017 to March 2018, To avoid interven-
tion interference bias, we recruited participants in odd weeks who
were in the experimental group, and recruited in even weeks were
under the control group; a total of 150 participants was recruited.

All participants completed the questionnaire of characteristics
and the Trait Anxiety Scale before the mammography screening.
After the screening, each participant filled the Visual Analogue
Scale and State Anxiety Scale. The provided intervention in the
experimental group was the multimedia health education before
the screening, and the control group, in contrast, is offered with a
“Handout form” for mammography instructions (see Fig. 1: Study
flow diagram).
Results

Distribution of participants' characteristic data

The average age of women in the experimental group was
52.88 ± 8.08 years, whereas that of subjects in the control group
was 54.21 ± 7.91 years. Between the two groups, there were no
significant differences in characteristic distribution (see Table 1).
Before the screening, the average trait anxiety score was
35.39 ± 8.624 for the experimental group and 35.20 ± 11.29 for the
control group (p ¼ .91). The above data indicated no significant
difference in trait anxiety scores between the two groups before the
test, and both groups were homogeneous in the attributes and trait
anxiety scores.
Effect of the multimedia mammography education intervention

The average pain score of the experiment group was 4.13 ± 2.37,
and that of the control group was 4.57 ± 2.308, indicating that both
groups experienced moderate pain. Although the pain score of the
experimental group was lower than the control group, the differ-
ence between the two groups did not reach statistically significant
(p¼ .25). The average state anxiety score of the experimental group
was 30.63 ± 8.43 points, and that of the control group was
33.77 ± 10.74 points, indicating that the experimental group had
significantly lower anxiety than the control group (p < .05) (see
Table 2).
niversity Hospital from ClinicalKey.com by Elsevier on May 
sion. Copyright ©2022. Elsevier Inc. All rights reserved.



Fig. 1. Study flow diagram.
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Factors affecting pain and state anxiety during mammography

The results of related factors affecting pain showed that the
difference in pain reached a significant level (p < .05) among
women in different age groups. Further analysis revealed that the
average pain score of women aged<44 years old was significantly
higher than those aged>60. The average pain score of those who
knew someone who had undergone mammography was higher
than that of those who did not know someone (friends or fam-
ilies) who had undergone mammography (p < .05). The average
pain score was higher in cases with experience of mammography
pain (p < .001), indicating that patients who had previously
experienced pain during mammography had significantly higher
pain scores than those who had not previously experienced pain
during mammography. And the higher the trait anxiety, the
higher was the pain score (p < .01). The results showed that age
was a significant factor affecting the state anxiety (p < .05).
Further analysis found that the average pain score of women
under 44 years was significantly higher than that of women
45e59 years old and those who were �60 years old. In terms of
marital status, the unmarried group had the highest average
score (p < .001). Participants with perceptual breast abnormal-
ities had a higher average score of state anxiety (p < .05). Women
with a family history of breast cancer had higher state anxiety
scores than those without (p < .01). For women who had expe-
rienced pain during mammography, the average state anxiety
was higher (p < .01), indicating that women who had previously
experienced pain during mammography had significantly higher
state anxiety than those who had not previously experienced
pain during mammography (Table 3).
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Downloaded for Anonymous User (n/a) at Chung Shan Medical U
12, 2022. For personal use only. No other uses without permis
Discussion

A randomized clinical trial study had suggested analgesic
administration can reduce mild pain for women undergoing
mammography [13]. But in Taiwan, during the screening, analgesics
were not be used. In my study, most participants thought that
mammography was painful and uncomfortable. This study pri-
marily explored the effect of differentmodes of health education on
pain and anxiety experienced during mammography. The results
showed no significant differences between the pain scores of the
two groups, but the experimental group lower than the control
Group 0.44 points. This intervention could alleviate the anxiety of
mammography screening, maybe due to the content of multimedia
health education intervention, the screening process, relaxation
techniques, and how to protect the privacy that has been provided
in advance of the screening. However, the pain regarding breast
compression still existed during the mammography. A study has
reported that non-drug pain management methods before
mammography include emotional support, verbal and written
health education, and relaxation technique instructions [23]. Those
methods can alleviate pain caused by emotional support and give
patients a sense of control. Therefore, pain relief can be achieved.
Similarly, some studies on music and abdominal breathing did not
significantly reduce pain scores but reported that anxiety was
decreased effectively [9,16,17]. Helping the patient be psycholog-
ically prepared for the examination can achieve relaxation,
consistent with the study findings of this multimedia health edu-
cation intervention.

Some studies have demonstrated that individualizing
compression [14], the radiologist's attitude friendly, and increasing
niversity Hospital from ClinicalKey.com by Elsevier on May 
sion. Copyright ©2022. Elsevier Inc. All rights reserved.



Table 1
Distribution of participants’ characteristic (N ¼ 150).

Variable Experiment Group (n ¼ 75)
N(%)/Mean ± SD

Control Group (n ¼ 75) N(%)/
Mean ± SD

c2/t p

Average age 52.88 ± 8.08 54.21 ± 7.91 0.029 0.309
Age 2.500a 0.287
�44 15(20.0) 9(12.0)
45e59 45(60.0) 45(60.0)
60e74 15(20.0) 21(28.0)

Average BMI 23.923 ± 4.59 23.875 ± 4.16 0.067 0.947
BMI 0.874a 0.645
<18.5 6(8.0) 4(5.3)
18.5e23.9 34(45.3) 39(52.0)
�24 35(46.7) 32(42.7)

Education 2.774a 0.250
Primary or below 10(13.3) 17(22.7)
Middle/High school 38(50.7) 30(40.0)
College or above 27(36.0) 28(37.3)

Marital status 0.894a 0.640
Unmarried 6(8.0) 8(10.7)
Married or cohabiting 60(80.0) 61(81.3)
Divorced or other 9(12.0) 6(8.0)

Employment status 1.369a 0.242
Unemployed 26(34.7) 33(44.0)
Employed 49(65.3) 42(56.0)

Breast disease and symptoms 0.775a 0.379
Without 54(72.0) 49(65.3)
With 21(28.0) 26(34.7)

Perceptual breast abnormality 0.323a 0.570
Without 58(77.3) 55(73.3)
With 17(22.7) 20(26.7)

Family history of breast cancer 1.675a 0.196
Without 65(86.7) 59(78.7)
With 10(13.3) 16(21.3)

Knowing someone who has taken mammography 0.000a 1.000
No 18(24.0) 18(24.0)
Yes 57(76.0) 57(76.0)

Having taken mammography 0.000a 1.000
No 14(18.7) 14(18.7)
Yes 61(81.3) 61(81.3)

Having experienced mammography pain 1.847a 0.174
No 45(73.8) 38(62.3)
Yes 16(26.2) 23(37.7)

Average trait anxiety 35.39 ± 8.624 35.20 ± 11.289 0.114 0.910
Trait anxiety 1.120a 0.729
Mild 51(68.0) 49(65.3)
Moderate 24(32.0) 26(34.7)

Note: Age and BMI use Mean ± SD; other items use percentage; a: Chi-Squared Test.

Table 2
Comparison of pain and anxiety between the experiment group and the control group (N ¼ 150).

Experiment
Group
Mean ± SD

Control Group
Mean ± SD

t p

Pain 4.13 ± 2.373 4.57 ± 2.308 �1.151 0.252
State Anxiety 30.63 ± 8.427 33.77 ± 10.740 �1.996 0.048*

Note: *p < .05,.
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verbal information [10] can significantly improve pain. Many
studies have found that women who have previously experienced
pain during mammography anticipated the same pain and un-
comfortable feeling; therefore, their pain level during the screening
will be significantly higher than that of women without prior ex-
periences [8,10]. This finding is similar to the results of this study.

This study used a strategy of multimedia health education to
instruct the screening process and inform the subjects about
possible feelings or discomfort felt during the screening and the
purpose and reasons for the screening, so that the women can
psychologically prepare themselves for the examination, and then
taught relaxation techniques to the women. The results showed
that the multimedia intervention could significantly reduce the
1087
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anxiety experienced during mammography. Fern�andez-Feito et al.
(2015) also provided complete information and emotional support
for mammography before the mammography screening, which is
consistent with this study and has all been shown to reduce anxiety
scores significantly [12]. Lungulescu et al. (2018) used abdominal
breathing as a pre-mammography intervention and found that it
significantly reduced anxiety [9]. The results from our intervention
are similar to that of the deep breathing relaxation techniques
taught in the screening procedure. Overall, it was found that
younger age, unmarried as marital status, perceptual breast ab-
normalities, family history of breast cancer, previous experience of
pain during mammography, and high trait anxiety are factors that
significantly affect state anxiety during mammography. The
niversity Hospital from ClinicalKey.com by Elsevier on May 
sion. Copyright ©2022. Elsevier Inc. All rights reserved.



Table 3
Relevant factors affecting pain and state anxiety (N ¼ 150).

Variables Pain State Anxiety

Mean SD p Mean SD p

Age 0.031* 0.034*
1.�44 4.96 2.331 1 > 3 36.83 11.150 1 > 2/3
2.45e59 4.53 2.347 31.60 8.963
3.60e74 3.50 2.171 30.61 10.021

BMI 0.407 0.206
1.<18.5 4.20 2.098 36.60 8.720
2.18.5e23.9 4.62 2.481 32.67 9.277
3.�24 4.09 2.221 31.03 10.284

Education 0.059 0.310
1.Primary or below 3.52 2.173 29.59 8.907
2.Middle/High school 4.31 2.254 32.75 9.572
3.College or above 4.82 2.450 32.80 10.307

Marital status 0.692 0.000***
1.Unmarried 4.86 1.834 44.07 8.775 1 > 2/3
2.Married or cohabiting 4.31 2.415 30.78 9.215
3.Divorced or other 4.20 2.242 32.60 7.327

Employment status 0.840 0.307
1.Unemployed 4.31 2.647 31.19 9.350
2.Employed 4.38 2.138 32.86 9.995

Breast disease and symptoms 0.056 0.075
1.Without 4.11 2.392 31.24 8.431
2.With 4.89 2.159 34.30 11.987

Perceptual breast abnormality 0.569 0.011*
1.Without 4.42 2.267 31.04 8.600
2.With 4.16 2.588 35.73 12.096

Family history of breast cancer 0.068 0.002**
1.Without 4.19 2.319 31.06 9.287
2.With 5.12 2.355 37.62 10.261

Knowing someone who has taken mammography 0.035* 0.925
1.No 3.64 2.232 32.33 9.731
2.Yes 4.58 2.342 32.16 9.798

Having taken mammography 0.922 0.462
1.No 4.39 2.424 33.43 9.082
2.Yes 4.34 2.335 31.92 9.910

Having experienced mammography pain 0.000*** 0.006**
1.No 3.70 2.128 30.24 9.623
2.Yes 5.72 2.176 35.49 9.679

Trait anxiety 0.003** 0.000***
1.Mild 3.96 2.108 28.85 7.567
2.Moderate 5.14 2.603 38.90 10.229

Note: *p < .05； **p < .01； ***p < .001.
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research found that the younger subjects with an increased risk of
cancer andwho had previously experienced painful mammography
had higher anxiety scores when undergoing mammography [24],
consistent with our results. If women are the high-risk breast
cancer population, they may be concerned about the screening
results, which increases their anxiety during the screening [25].
Women with the inevitable breast compression of pain during the
previous mammography may feel a lack of control and get
expecting pain, thereby becoming anxious. For unmarried women,
not having a spouse or family member to support them is the
primary source of anxiety [10,26]. In this study, the unmarried
women had significantly higher anxiety levels, which is similar to
the previous study results.

Spielberger et al. (1970) reported a significant correlation be-
tween trait anxiety and state anxiety. Those with higher trait
anxiety have higher state anxiety [22]. State anxiety is positively
correlated with pain, and trait anxiety is also positively associated
with pain, indicating that womenwith high trait anxietywould also
have high pain levels. The results of this study also showed that a
significant positive correlation exists between pain and trait anxi-
ety. After excluding the effects of trait anxiety on state anxiety and
pain, this study found no significant difference in alleviating pain
between multimedia education and traditional intervention. Still,
the pain score of the experimental group was lower than the
1088

Downloaded for Anonymous User (n/a) at Chung Shan Medical U
12, 2022. For personal use only. No other uses without permis
control group. This result is consistent with the findings of studies
that have reported reduced anxiety but no significant effect in
reducing pain via relaxation breathing [9] and music therapy [17].
Many studies that have assessed the use of multimedia care in-
structions before examination or surgery have reported that digi-
talization of information is beneficial to most patients and can
reduce anxiety and improve satisfaction regarding the treatments
[7,18]. These results indicated use of multimedia could reduce
anxiety are also consistent with the results of this study.

In summary, most researchers believe that much of the pain and
unnecessary anxiety experienced during a mammography is
because of the lack of information. The inexplicable fear and anx-
iety generated due to lack of correct information can convert to
affect the feeling of pain. The multimedia health education inter-
vention could reduce anxiety effectively, but it does not signifi-
cantly relieve mammography pain.
Research limitations

The results of this study are limited by the lower levels of anx-
iety degree of the subjects, who mostly had below moderate or
mild anxiety levels; therefore, it is impossible to generalize the
conclusions to the mammography cases with higher anxiety de-
grees. Besides, only outpatient mammography cases from amedical
niversity Hospital from ClinicalKey.com by Elsevier on May 
sion. Copyright ©2022. Elsevier Inc. All rights reserved.
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center in central Taiwan were selected as research subjects, thus
affecting the generalization of the findings of this study. Before the
screening, only completed the Trait Anxiety Scale, the State Anxiety
assessment was not performed; if performed, the comparison be-
tween pre-test and post-test state anxiety can help further under-
stand the improvement accomplished by themultimedia education
intervention. Radiologists' attitudes and verbal information, among
other factors, could not be kept consistent, which may interfere
with the effects of the intervention. If these factors could have been
consistently standardized, the efficacy of the intervention in
improving pain and anxiety would be better measured.

Conclusion

The results showed that multimedia health education could
significantly reduce the degree of anxiety in women facing
mammography screening. Younger women (aged<44 years), previ-
ous experience of pain during mammography, and high trait anxiety
affect post-test pain and anxiety. Medical staff should identify cases
with these factors as soon as possible and provide appropriate and
individualized measures to improve the acceptance of mammog-
raphyofwomen. In the future, individualizedpain reductionmethods
may be considered to improve the quality of care effectively. It is
suggested that the experimental research can include some physio-
logical indicators, such as heart rate variability, electroedermal ac-
tivity, blood pressure, respiration, and heartbeat, designed for
objectivemonitoring of pain, rather than only subjective assessment.
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