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The Relationship Between Taste
and Smell Alterations
and Quality of Life Among
Women With Breast Cancer
Receiving Chemotherapy
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OBJECTIVES: To understand taste and smell
alterations (TSAs) and their relationship with quality
of life among women with breast cancer receiving
chemotherapy.

SAMPLE & SETTING: A descriptive correlational
study was conducted with 121 women with breast
cancer receiving chemotherapy, and data were
collected through an online survey.

METHODS & VARIABLES: The Taste and Smell
Survey was used to measure TSAs, and the
Functional Assessment of Cancer Therapy-Breast
was used to measure quality of life.

RESULTS: More than half of the participants
experienced severe TSAs. The longest-lasting taste
after the start of chemotherapy was a bitter taste, and
participants experienced it more strongly after starting
chemotherapy than before. The more severe the

TSAs, the lower the overall quality of life, particularly
physical well-being and functional well-being.

IMPLICATIONS FOR NURSING: Nurses should

be vigilant about whether people with cancer
receiving chemotherapy are experiencing TSAs. Itis
recommended to educate women in this population
about avoiding bitter foods and foods with strong
smells. Providing information about TSAs before
treatment can help people with cancer cope.
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reast cancer is the fifth most common
cancer type among all cancers in Ko-
rea and the most frequently diagnosed
among Korean women (National
Cancer Information Center, 2021).
Because the ability to diagnose breast cancer early
and the development of treatment technology, the
survival rate of people with breast cancer has great-
ly improved, and the five-year relative survival rate
has reached 93% (National Cancer Information Cen-
ter, 2021). This high survival rate may imply that the
length of treatment time is increasing; therefore, addi-
tional support and research focused on quality of life
rather than survival after treatment may be needed.
Chemotherapy is widely used as the main treat-
ment for breast cancer; this treatment affects not only
cancer cells but also noncancerous cells throughout
the body (Yoshimoto et al., 2020). Chemotherapy
affects the oral cavity, so individuals with cancer
receiving chemotherapy experience oral complica-
tions like stomatitis, candidiasis, and taste and smell
alterations (TSAs) (Ponticelli et al., 2017). TSAs are
among the most common problems experienced
by people with cancer undergoing chemotherapy
(Donald, 2022). Although the precise mechanisms
underlying TSAs are not yet clearly elucidated, the
most widely accepted view is that they occur because
of cytotoxic damage to taste and olfactory cells,
which divide quickly (Sevryugin et al., 2021). Taste
alterations were reported in 56%-76% of people with
cancer undergoing chemotherapy, and smell alter-
ations appeared in 16%-49% of this population (de
Haan et al., 2021).
TSAs can lead to decreased appetite, lack of energy,
reduced nutrition, and weight loss (Yoshimoto et
al., 2020), and they can weaken immunity and slow
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adaptation to treatment (Kiss et al., 2021). People with
cancer are sometimes reluctant to eat food because of
TSAs, which may also interfere with social activities

TABLE 1. Sample Characteristics (N = 121)

Characteristic ]
Age (years)

Younger than 35 23
35-39 34
40-44 26
45-49 25
50 orolder 13
Living with spouse

Yes 102
No 19
Education level

High school or less 23
University or higher 98
Smoking status

No 100
Previous 20
Current 1
Drinking status

Previous 79
No 37
Current 5

Stage of disease

| 19
I 65
11} 30
v 7
Chemotherapy agent type

Taxane-based 78
Non-taxane-based 43
Number of chemotherapy sessions

1-3 36
4-6 49
7-9 21
10 or more 15
Time since first chemotherapy session (months)

Lessthan 1 8
1-2 41
3-5 49
6 ormore 23

Note. Because of rounding, percentages may not total 100.
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%

19
28
21
21
11

84
16

19
81

83
17

65
31

16
54
25

64
36

30
40
17
12

34
40
19

related to eating and drinking, disrupt activities of
daily living, and eventually lead to decreased quality
of life (de Haan et al., 2021). TSAs have effects beyond
simple sensory changes, negatively affecting everyday
life and causing physical and mental stress (Belqaid et
al., 2018). Therefore, it is crucial to understand TSAs
related to chemotherapy in women with breast cancer
and their effects on quality of life.

Studies have identified factors related to TSAs and
the effects of TSAs on quality of life in women with
breast cancer undergoing chemotherapy (de Vries et
al., 2018; Tugbamenekli & Yildirim, 2022). According
to previous studies, there were differences in TSAs
based on age (Amézaga et al., 2018), elapsed time
after chemotherapy (Belqaid et al., 2014), and che-
motherapy agent type (Campagna et al., 2018). For
example, individuals receiving taxane-based agents
experience more TSAs than those treated with non-
taxane-based agents (Amézaga et al., 2018; Campagna
et al,, 2018). In addition, the taste type most affected
by TSAs related to chemotherapy differed from coun-
try to country. The salty taste was most affected in
Italy (Campagna et al., 2018), and the sour taste was
most affected in patients in a study conducted in
Sweden (McGreevy et al., 2014). The response to taste
and smell differs depending on where an individual
is from and the characteristics of the food and living
environment (Trachootham et al., 2017). However,
few studies regarding TSAs among women with breast
cancer in Asia were found. It is necessary to identify
taste and smell changes in Korean women with breast
cancer to alleviate their TSAs and help with difficul-
ties caused by TSAs.

Accordingly, this study had the following aims:
(a) to evaluate the severity of TSAs and the quality
of life of Korean women with breast cancer undergo-
ing chemotherapy and (b) to identify the relationship
between TSAs and quality of life in Korean women
with breast cancer undergoing chemotherapy.

Methods

Design, Setting, and Sample

This study used a cross-sectional design and was con-
ducted online to examine TSAs in women with breast
cancer undergoing chemotherapy. Recruitment docu-
ments were posted in online communities for women
with breast cancer between October and November
2019. After reading these documents, potential par-
ticipants were given a link to review the research
participation guide and explanation. If they were still
interested, they were given the option to participate
in the study.
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FIGURE 1. Experience and Severity of Taste and Smell Alterations in the Study Sample
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Note. Taste and Smell Survey scores range from 0 to 16 points. The higher the total score, the greater the severity of alter-
ations to taste and smell. A score of 0-4 means insignificant to mild, a score of 5-9 means moderate, and a score of 10-16

means severe alterations to taste and smell.

The inclusion criteria for this study were as fol-
lows: (a) being aged older than 18 years, (b) being
diagnosed with breast cancer, and (c) undergoing
chemotherapy. The following exclusion criteria were
used: (a) being diagnosed with a neurologic disease,
(b) being diagnosed with rhinosinusitis, or (c) being
diagnosed with any other cancer except breast cancer.
Rhinosinusitis can affect olfactory function; one study
reported that 30% of patients with rhinosinusitis
experienced olfactory disorders (Alt et al., 2014).

The sample size was calculated using G*Power,
version 3.1.9. With a significance level of 0.05, a power
of 0.9, and an effect size of 0.3 for correlation analysis,
a sample of 109 participants was required. To allow
for a noncompletion rate of 10%, 130 eligible partici-
pants were targeted.

Measurement

TSAs: TSAs were obtained using the Korean trans-
lation of the Taste and Smell Survey (TSS) (Heald
et al.,, 1998). The TSS was originally developed for
patients with HIV, but it has been widely used in
studies of people with cancer (Belqaid et al., 2014;
Hutton et al., 2007; McGreevy et al., 2014). This
instrument has never been introduced in Korea.
After getting approval from the original author, two
bilingual people translated and reverse translated the
TSS, and the researchers modified it to suit Korean
cultural understanding. For example, the original
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questionnaire was made in the United States and
used lemon, vinegar, and crab apples as examples of
sour food. However, crab apple is a fruit that is dif-
ficult to find in Korea, so it was excluded from the
final questionnaire. Next, five experts measured the
content validity index; these experts consisted of
one professor of nursing and four experts with more
than 10 years of nursing experience with patients
with cancer. Content validity results showed an item
content validity index of 1 and a scale-level content
validity index of 0.97.

The TSS consists of 16 questions, divided in the
following way: 9 questions about taste alteration, 5
questions about smell alteration, and 2 open-ended
questions about personal experiences or feelings and
the effect of TSAs on quality of life. The total score
ranges from o to 16 points. The higher the total score,
the greater the severity of TSAs. A score of 0-4 means
that the TSAs are insignificant to mild, a score of 5-9
means moderate, and a score of 10-16 means severe.

Quality of life: The Functional Assessment of Cancer
Therapy-Breast (FACT-B), which contains questions
based on the FACT-General (Cella et al., 1993), was
used to measure quality of life (Brady et al., 1997). The
Korean version of the FACT-B was used after it was
licensed through the developer’s website (www.facit
.org).

The FACT-B measures the following five
domains of quality of life: physical well-being
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(seven questions), social/family well-being (seven
questions), emotional well-being (six questions),
functional well-being (seven questions), and breast
cancer-specific areas (nine questions). The FACT-B
is a 37-item questionnaire using a five-point Likert-
type scale ranging from o (not at all) to 4 (very
much). Some questions are reverse scored. Higher
total scores indicate greater quality of life.

TABLE 2. Correlations Between Sample Characteristics
and TSS Scores (N = 121)
TSS Scores
Characteristic n X SD t/F p
Age (years) 0.47 0.759
Younger than 35 23 10 4.33
35-39 34 9.88 3.6
40-44 26 9.42  3.72
45-49 25 9.48 4.05
50 orolder 13 11.08  3.77
Living with spouse -2.37 0.02*
Yes 102 9.5 3.81
No 19 11.74 3.6
Education level 1.67 0.097
High school or less 23 8.65 4.09
University or higher 98 10.13  3.76
Chemo agent type 1.17 0.246
Taxane-based 78 10.15  3.72
Non-taxane-based 43 9.3 4.07
Num.ber of chemo 053  0.662
sessions
1-3 36 9.44  3.75
4-6 49 9.9 4.55
7-9 21 10.71  2.88
10 or more 15 9.471  2.75
Time since first
chemo session 1.41 0.242
(months)
Lessthan 1 8 788 4.12
1-2 41 9.44  3.66
3-5 49 10.55  4.05
6 or more 23 9.78 3.54
*p<0.05

chemo—chemotherapy; TSS—Taste and Smell Survey
Note. TSS scores range from 0 to 16 points. The higher the total score,

the greater
means insi

the severity of taste and smell alterations. A score of 0-4
gnificant to mild, a score of 5-9 means moderate, and a

score of 10-16 means severe taste and smell alterations.
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Ethical Consideration

The institutional review board at Ewha Womans
University approved the study protocol. All partic-
ipants received thorough information through an
online form and provided consent to participate in
the study. Participants were notified that they could
withdraw from the study at any time without any
consequences, and the collected data were managed
anonymously.

Statistical Analysis

Descriptive statistics were used to describe the
study sample. Demographic and clinical characteris-
tics, the prevalence of TSAs, and quality of life were
presented using means and SDs or numbers and per-
centages. Statistical analyses were performed using
independent t tests, one-way analysis of variance, or
Scheffe’s test to assess the relationships between
TSAs and demographic or clinical variables. Corre-
lation analyses were used to assess the relationship
between TSAs and quality of life. All tests were two-
tailed, and the significance value was set at less than
0.05. The analyses were performed using IBM SPSS
Statistics, version 26.0.

Results

Study Participants’ Characteristics

Table 1 presents the sociodemographic and clinical
profiles of the study participants (N = 121). More
than one-fourth (28%) of participants were aged
between 35 and 39 years. More than 80% of partic-
ipants were living with a spouse, more than half of
the participants (54%) had stage II breast cancer, and
64% of the participants were receiving taxane-based
chemotherapy.

Prevalence and Characteristics of Self-Reported TSAs
In the current study, 84% (n = 102) of participants
experienced TSAs associated with chemotherapy. Of
these participants, 51 experienced taste and smell
changes. The mean score on the TSS was 13.2 (SD =
2.44) out of a maximum score of 16. Regarding the
severity of TSAs, 53% (n = 64) of the participants
reported experiencing severe TSAs, 40% (n = 49)
reported moderate TSAs, and 7% (n = 8) reported
insignificant to mild TSAs (see Figure 1).

Women living with a spouse had significantly lower
scores on the TSS compared to women not living with
a spouse (see Table 2). Table 3 presents the descrip-
tive statistics for each item on the TSS. For questions
regarding changes in taste, 97 participants (80%)
experienced a change in taste. More than half (59%)
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TABLE 3. Descriptive Statistics for Answers to Items on the Taste and Smell Survey (N = 121)

Item

| have noticed a change in my sense of taste.
Afood tastes different than it used to.

Specific drugs interfere with my sense of taste.
Some drugs cause worse tastes than others.

| have a persistent bad taste in my mouth.

The persistent taste is

Salty
Sweet
Sour
Bitter
Other®

| have noticed a change in my sense of smell.
A food smells different than it used to.

Specific drugs interfere with my sense of smell.
Some drugs cause worse smells than others.

Yes No

97 80 24 20
105 87 16 13
79 65 42 35
62 51 59 49
71 59 50 a1
11 9 - -
7 6 - -

2 2 - -
82 68 - -
19 16 - -
56 46 65 54
55 45 66 55
45 37 76 63
68 56 53 a4

@Among 19 participants who answered “other,” 3 specifically described their persistent taste. Their answers were (a) like

acetone, (b) like blood, and (c) astringent.

Note. Because of rounding, percentages may not total 100.

of the participants reported that they had a long-
lasting bad taste in their mouth, and 68% answered
that the consistent taste was bitter. Participants felt
less intense salty (n = 42, 35%), sweet (n = 43, 36%),
and sour (n = 42, 35%) tastes than before they started
chemotherapy. On the contrary, 78 participants (64%)
felt the bitter taste was stronger than before they
started chemotherapy (see Figure 2). In addition, 79
participants (65%) responded “yes” to the question
of whether specific drugs interfered with their sense
of taste. Of these participants, 29 provided answers
that included doxorubicin and cyclophosphamide,
which is a non-taxane-based chemotherapy agent, to
an open-ended question about the specific drugs that
interfered with their sense of taste.

In response to questions about changes to their
sense of smell, 56 participants (46%) experienced
a change. More than half of the participants (56%)
said that some drugs caused things to smell worse
than other drugs. The most frequent answer to this
question was doxorubicin and cyclophosphamide, as
mentioned about drugs interfering with taste. Fewer
than half of the participants (45%) said that smells
were stronger than before chemotherapy began.

WWW.ONS.ORG/ONF

Correlation Between TSAs and Quality of Life

Scores on the TSS were found to have a negative cor-
relation with scores on the FACT-B (r = -0.37, p <
0.001), which means the more severe the TSAs, the
lower the quality of life. There was a significant nega-
tive correlation between TSAs and the quality-of-life
domains of physical well-being (r = -0.37, p < 0.001),
functional well-being (r = -0.20, p = 0.027), and breast
cancer-related areas (r = —0.34, p < 0.001) (see Table
4), indicating that the more severe the TSAs, the lower
the quality of life related to physical well-being, func-
tional well-being, and breast cancer characteristics.
Some of the answers from the open-ended questions
asking whether TSAs affected participants’ quality of
life support these results, particularly regarding phys-
ical, social, and emotional well-being. Participants
were concerned that treatment and recovery would
be delayed because they could not eat. Some partic-
ipants’ responses included the following statements:
“As I lose appetite and can’t eat well, my treatment
plan is delayed,” and “I am a slow recoverer because
I do not eat well during treatment.” In addition, par-
ticipants struggled with unpleasant feelings about
eating with others and had difficulties during social
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Percentage of Participants
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FIGURE 2. Reported Changes in Intensity of Tastes and Smells
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situations because of TSAs, stating the following:
“There is no pleasure to eat, and it is painful to lose
taste,” and “When I meet friends to eat out, I can only
eat nonstimulating food.”

Discussion

This study was conducted to explore TSAs and their
relationship with quality of life among women with
breast cancer undergoing chemotherapy in Korea.
Compared to previous studies reporting that 59%-65%
of women with breast cancer receiving chemotherapy
experienced taste alterations (de Vries et al., 2018;
Kaizu et al., 2021), the current study showed that 84% of
participants experienced taste alterations. In addition,
68% of participants experienced a bitter taste continu-
ously and felt the bitter taste more strongly after they
began receiving chemotherapy. These results differ
from those of previous studies conducted in European
countries in which the most affected taste type was
salty (Campagna et al., 2018; Pedersini et al., 2022).
Considering that the response to taste varies accord-
ing to food culture and individuals’ environments
(Trachootham et al., 2017), the results of the current

504 ONCOLOGY NURSING FORUM JULY 2023, VOL. 50, NO. 4

study may have been affected by Korean food ingre-
dients or food culture. Therefore, the influences and
meaningful cultural factors surrounding TSAs among
women with breast cancer receiving chemotherapy
should be examined. In addition, when measuring the
presence and severity of TSAs, this study did not ask
about the timing or triggers of TSAs, including food
types. When TSAs occur, such as after food consump-
tion, and whether TSAs are related to participants’
dietary preferences or other possible factors should
also be explored. Accordingly, guidelines, educational
materials, or educational interventions to minimize
or cope with TSAs based on a variety of food cultures
need to be developed and distributed.

Because the participants reported that bitterness
was the strongest and longest-lasting taste they expe-
rienced, it may be helpful to educate patients with
breast cancer receiving chemotherapy to avoid bitter
foods or foods with strong smells to reduce the sever-
ity of TSAs. It may be helpful to develop educational
materials about countermeasures based on recom-
mendations from the National Cancer Institute (2021)
to alleviate TSAs associated with chemotherapy. In
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addition, educating women with breast cancer about
TSAs and how to cope with them before starting
chemotherapy is recommended so they can respond
proactively.

The results of the current study found that
women living with a spouse report less severe TSAs
than women living without a spouse. This may be
supported by the fact that spouses are often the
primary sources of emotional and functional sup-
port for people with cancer (Hasson-Ohayon et al.,
2014). Previous studies found that married people
were less likely to experience TSAs than unmarried
people (Rawal et al., 2016), and that the more sup-
portive care they received, the less likely they were
to experience TSAs (Wagland et al., 2016). Therefore,
it is possible that women with breast cancer living
with their spouses may have had support or other
influences that alleviated TSAs. However, living
with a spouse does not guarantee that women with
breast cancer will receive support from their spouses.
Consequently, additional research on spousal sup-
port and TSAs may be required.

This study found no significant relationship
between chemotherapy agent types and TSAs. Based
on theresults of previous studies (Amézaga et al., 2018;
Campagna et al., 2018), the participants who received
taxane-based chemotherapy agents were expected
to experience more TSAs. However, that was not the
case for the current study. Previous studies that iden-
tified TSAs included individuals with a range of cancer
types, such as breast, colorectal, and lung (Amézaga
et al.,, 2018; de Haan et al., 2021). However, the cur-
rent study contained only women with breast cancer,
and because of the wide variety of chemotherapy reg-
imens used to treat patients with breast cancer, even
those who receive taxane-based chemotherapy may
also receive additional treatments like anthracycline
and carboplatin at the same time, which may have
affected the study’s findings (Amézaga et al., 2018).
In addition, even if the same taxane-based agent was
administered over the course of a chemotherapy regi-
men, patients may have experienced different changes
to taste and smell at different times depending on the
length of time elapsed since the patient had received
chemotherapy (IJpma et al., 2017). These complex
factors may have influenced the results of the current
study. Therefore, additional studies with more indi-
viduals undergoing taxane-based chemotherapy are
necessary to confirm the association between taxane-
based chemotherapy and TSAs in consideration of
specific chemotherapy regimens and time elapsed
after chemotherapy.
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KNOWLEDGE TRANSLATION

m More than 80% of people with breast cancer receiving chemother-
apy experience taste and smell alterations (TSAs), and they expe-
rience bitter taste more strongly and for a longer time.

m TSAs are associated with reduced quality of life, particularly in
terms of physical and functional well-being.

m Oncology nurses can help women with breast cancer undergoing
chemotherapy by providing knowledge about the onset and char-
acteristics of TSAs in advance as well as by providing emotional
support for their unpleasant experiences of TSA.

In alignment with previous studies (Campagna et
al., 2018; Pang et al.,, 2019), the current study found
that more severe TSAs were associated with lower
quality of life. A study by Yoshimoto et al. (2020)
reported that people with breast cancer receiving che-
motherapy had lower energy intake because of TSAs,
which led to malnutrition and worsened cachexia.
Another study reported that TSAs made it difficult for
women with breast cancer to conduct daily activities
and work (Wagland et al., 2016). The current study
also reported that lower physical and functional
well-being scores on the FACT-B were associated with
more severe TSAs. However, additional studies iden-
tifying and analyzing which aspects of physical and
functional well-being are affected most during active
treatment need to be conducted to assist women in
recovery from breast cancer.

In the current study, there were no signifi-
cant correlations between TSAs and social/family
well-being or emotional well-being. Previous stud-
ies also showed inconsistent results (de Vries et al.,
2018; Ponticelli et al., 2017). It may be challenging
to accurately compare the results of these studies
and the current study because they used different
instruments to measure quality of life. In addition,
the study by Ponticelli et al. (2017) consisted of
individuals with various cancer types in addition
to breast cancer. Research is lacking regarding the
relationship between chemotherapy-related prob-
lems like TSAs and quality of life in the social and
emotional domains (Wagland et al., 2016). In a hos-
pital, health professionals may prioritize the physical
aspects related to chemotherapy-induced problems
and consider the social and emotional domains less
important. There may be a perception that emotional
and social domains are not a priority for people with
cancer (Wagland et al., 2016). However, as can be
seen from the results of the open-ended questions,
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TABLE 4. Correlations Among TSS and FACT-B Scores (N = 121)

FACT-B Domains

TSS PWB SWB EWB FWB
Variable r p r p r p r p r p
Total FACT-B -0.37 <0.001 - - - - - - - -
PWB -0.57 <0.001 - - - - - - - -
SWB 0.01 0.947 0.01 0.904 - - - - - -
EWB -0.14 0.138 0.4 <0.001 0.43 <0.001 - - - -
FWB -0.2 0.027 0.3 0.001 0.56 <0.001 0.57 <0.001 - -
BCS -0.34 <0.001 0.51 <0.001 0.25 0.007 0.57 <0.001 0.48 <0.001

BCS—breast cancer-specific; EWB—emotional well-being; FACT-B—Functional Assessment of Cancer Therapy-Breast; FWB—functional well-being;
PWB—physical well-being; SWB—social/family well-being; TSS—Taste and Smell Survey
Note. TSS scores range from 0 to 16 points. The higher the total score, the greater the severity of taste and smell alterations. The FACT-B measures
the following 5 domains of quality of life: PWB, SWB, EWB, FWB, and BCS areas. Higher scores indicate greater quality of life.

the participants experienced difficulties with social
and emotional well-being because of TSAs. Although
there were no statistically significant correlations
between TSAs and the social/family well-being or
emotional well-being quality-of-life domains of the
FACT-B, these findings still have clinical significance
because participants expressed difficulty in these
areas. Therefore, research about the relationship
between TSAs and social and emotional quality of life
in women with breast cancer receiving chemother-
apy should be conducted. This will enable clinicians
to improve social and emotional quality of life in
women with breast cancer who experience TSAs.

Limitations

The strength of this study is that it explored TSAs
related to chemotherapy in Korean women with
breast cancer. The results provided a foundation for
developing nursing interventions suitable for Korean
women with breast cancer undergoing chemotherapy.
However, there are several limitations of this study.
First, the participants were recruited using conve-
nience sampling, so it is difficult to generalize the
results of this study to all women with breast cancer
undergoing chemotherapy. Second, the TSS, the tool
used to measure the severity of TSAs in this study,
has been used many times to measure TSAs out-
side of Korea, but this study was the first time it was
used in Korea. Although it was used after translation,
reverse translation, and content validity verification,
because the psychometric properties of this tool have
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not been examined, it is required to be validated. In
addition, when evaluating whether it is appropriate
for Korean women with breast cancer, the validity
must be verified from multiple angles, including spe-
cialists in the physiology of TSA as well as experts in
nursing and oncology. Third, the association between
TSAs and quality of life during chemotherapy could
be attributed to other factors that this study did not
account for.

Implications for Nursing

Based on the results, some suggestions can be made
for oncology nurses and caregivers. Strategies like
educating women with breast cancer undergoing che-
motherapy to eat fewer bitter foods and foods that do
not smell as strongly may help to reduce TSAs. In addi-
tion, before starting chemotherapy, efforts should be
made to provide individuals with cancer with knowl-
edge about TSAs, including onset and recovery times,
for emotional support in preparation for treatment.
The risk factors for TSAs should be assessed before
starting treatment, and educational materials, includ-
ing coping measures, need to be developed to use in
daily life during the treatment process.

Conclusion

This study is the first to explore TSAs and their rela-
tionship with quality of life among women with breast
cancer receiving chemotherapy in Korea. More than
80% of the participants experienced TSAs, and many
experienced an exceptionally strong bitter taste. Also,
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results revealed that severe TSAs were closely related
to low quality of life during chemotherapy. Regarding
quality of life in the domains of social and emotional
well-being, additional research should be conducted
to understand TSA-related difficulties experienced by
women with breast cancer. Based on the results of this
study, it is crucial to develop a supportive care plan to
manage TSAs in women with breast cancer receiving
chemotherapy. Finally, the study results may provide
insights about caring for Korean immigrant women or
Asian women living in different countries.
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