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Abstract

Purpose
Patients with breast cancer may develop cognitive impairment as a result of hormone therapy and aging.
This study aimed to describe older patients’ experience of cognitive impairment related to hormone
therapy for breast cancer.

Methods
A qualitative and descriptive design was used. Semi-structured interviews were conducted for 11 patients
to ask about their experience in daily life related to their cognitive impairment. Study participants were
evaluated by cancer-speci�c geriatric assessment. Inductive content analysis was conducted using
interview records.

Results
Three themes emerged from the patients’ narrative data: recognizing of cognitive impairments, impacts
on mental health, and coping with cognitive impairments. Recognizing of cognitive function consisted of
two categories: perception of cognitive changes and acknowledging their cognitive function status
through interacting with others. Impacts on mental health consisted of six categories: decreased
motivation for social activities, upset by perception of cognitive decline, concerns about impacts of
cognitive impairment on treatment of breast cancer, concerns about care burden of their family, concerns
about progressing of cognitive impairments, and feeling secure that their cognitive impairment is not
unusual. Coping with cognitive impairments consisted of two categories: coping with problems related to
cognitive impairment and trying to maintain and improve cognitive function.

Conclusion
Medical professionals should perform a comprehensive evaluation of older patients receiving hormone
therapy for breast cancer.

Introduction
Managing the adverse events of cancer treatment is an important issue. Cognitive problems can be
caused by treatments other than chemotherapy, such as hormone therapy, and other factors, such as age
and genetic polymorphism, may increase the risk [1]. Cognitive impairment is a decline in cognitive
function that is a multidimensional concept, which includes a decline in attention, concentration,
executive function, information processing speed, language, visuospatial ability, psychomotor ability,
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learning, and memory [2]. Although the severity of cancer therapy-related cognitive impairment is minor, it
can adversely affect quality of life (QOL) [3, 4].

The main treatments for breast cancer are surgery, radiation therapy, and drug therapy, and it is common
to combine these treatments. Approximately 80% of Japanese breast cancer patients are hormone
receptor positive [5]. Older people have a higher rate of being hormone receptor positive [6]. Aromatase
inhibitors that are administered to older patients with breast cancer exert a therapeutic effect by lowering
estrogen levels in the body in order to reduce the supply and stimulation of hormones and suppress the
growth of cancer cells. In addition, selective estrogen receptor modulators, which can block the effects of
estrogen on breast cancer, are administered to older breast cancer patients. Estradiol, an estrogen
hormone, may have neuroprotective properties in various experimental models of traumatic brain injury
and neurodegenerative diseases [7]. Given the widespread presence of estradiol throughout the brain and
its neuroprotective properties, a reduction in estrogen levels in the body due to hormone therapy may
contribute to cognitive decline [7].

Cognitive dysfunction in the elderly lowers QOL and adversely affects daily life [8]. Older people are at risk
of developing cancer-related cognitive impairment [9]. However, few studies have focused on cognitive
dysfunction in older patients receiving hormone therapy for breast cancer. A review paper suggested that
hormone therapy may affect a wide range of cognitive functions in young breast cancer patients such as
learning, memory, processing speed, language, and executive function [10]. Quantitative studies of older
breast cancer patients who self-reported cognitive impairment due to hormone therapy did not reveal
cognitive impairment by neuropsychological examination [11]. Older breast cancer patients receiving
hormone therapy are more likely to experience changes in cognitive function from both age and hormone
therapy; thus, it is di�cult to grasp the actual state of cognitive dysfunction in older breast cancer
patients by quantitative research alone. Older people may have a general health problem with multiple
causes called geriatric syndrome. A previous study reported that comprehensive geriatric assessment
could identify geriatric syndrome [12] and identify latent problems that are related to cancer therapy [13].

The aim of this study was to describe older patients’ experience of living with cognitive impairment
related to hormone therapy for breast cancer.

Methods
This study used a qualitative, descriptive, and cross-sectional design to explore older patients’ experience
of cognitive impairment related to hormone therapy for breast cancer.

Participants and recruitment

Eligible patients were women aged between 70 and 85 years old who had undergone surgery for breast
cancer, were receiving adjuvant hormone therapy, had a Mini-Mental State Examination (MMSE) [14]
score of 24 or higher, had been informed of their diagnosis, were able to speak and write in Japanese,
consented to record interview data with an IC recorder, and consented to participate in this study.
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Exclusion criteria were women with breast cancer who had received whole brain irradiation or
chemotherapy, had been diagnosed with dementia, had a history of traumatic brain injury or
cerebrovascular disease, had recurrence or distant metastasis of breast cancer, had psychiatric problems,
had been diagnosed with psychiatric disease, or had been judged to be unable to participate in this study
by the researcher due to physical or psychiatric problems.

Procedure

Participants received a lea�et for recruiting study participants from the physician of a breast clinic in
Hiroshima Prefecture. The patients were tested with the MMSE. If the patient's MMSE score was 24 or
higher, the �rst author explained the study aim. The patients who understood and agreed to participate in
the study signed a consent form.

Data collection

The �rst author explained cancer therapy-related cognitive impairment and its symptoms to the
participants. Then, a semi-structured interview was conducted to explore the participants’ experience of
cognitive impairments in daily life after receiving hormone therapy. The interview included the following
questions: (1) What symptoms of cognitive impairment did you experience after receiving hormone
therapy? (2) How did you feel when you perceived that you had cognitive impairment? (3) How is your
relationship with your signi�cant other? The length of the interviews was from 18 minutes to 83 minutes
(median = 41 minutes).

The cancer-speci�c geriatric assessment (CSGA), which is a scale for comprehensive geriatric
assessment for cancer treatment patients, was used. The CSGA performs a risk assessment of
complications in older cancer patients and the required medical assistance to increase their physical
function reserve [15]. This scale is constructed from demographic information (age, sex, marital status,
family, job, and educational history) and six indicators: physical function (Barthel index, instrumental
activities of daily living, Karnofsky performance rating scale, and number of falls in last 6 months),
mental health (mental health inventory-17 [MHI-17]) [16], social function (medical outcomes study [MOS]
social activity limitations measure), social support (medical outcomes study social support survey [MOS
SSS])[17], and nutrition (body mass index [BMI], percent unintentional weight loss in the last 6 months).
The range of the mean score of each subscale (anxiety, depression, behavioral control, and positive
affect) of the MHI-17 was 1.0 to 6.0. The scores of the MOS SSS subscales (emotional/informational,
tangible, affectionate, and positive social interaction) and total score were converted by 100. Higher
scores indicate better status in both the MHI-17 and the MOS SSS. In addition, the data of medical
variables were provided by the physician.

Data analysis
Inductive content analysis was conducted using the interview records. This analysis included three steps:
open coding, creating categories, and abstraction [18]. The �rst author developed codes using the
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research question “what is the experience of older women with cognitive impairment related to hormone
therapy for breast cancer?”. The second author reviewed the codes and developed �nal codes. Sub-
categories were generated from codes with similar meanings, and were grouped according to similarity or
dissimilarity. Finally, themes were generated through the abstraction process.

Descriptive statistics of CSGA Japanese version, demographic variables, and medical variables were
calculated.

Results
Characteristics of study participants

Thirty-one candidate patients were recruited by the physician of the clinic. Eleven patients who had
symptoms of cognitive impairment agreed to participate in this study. Table 1 shows the study
participants’ characteristics. All patients had an MMSE score of 27 or over. The age range of the study
participants was 70-81 (mean age = 74) years old. The CSGA scores of the study participants are shown
in Table 2. All patients achieved a perfect score on the Barthel Index. One patient (Participant 9) had an
MHI-17 score of less than 3 points, one patient (Participant 1) had a low MOS Social Activity Limitations
Measure score, and one patient (Participant 5) had a MOS SSS total score of less than 40 points.

Experiences of cognitive impairment

Theme 1: Recognizing of cognitive function

Perception of cognitive changes

All patients perceived symptoms of cognitive changes. Patients recognized their decline of memory
function, di�culties of expressing themselves in words, decreased e�ciency, de�cit of concentration,
decline of ability to understand, and awareness of confusion.

Eight patients had di�culties remembering things that were not part of their routine, previous thoughts, or
responsibilities. Three patients forgot that they had bought goods or taken medicine. In addition, the
patients could not recall what they were trying to do or what they had said. One patient described the
experience as follows:

I went to pick up some things and wondered what I had come for. When I went back to where I was, I
realized what it was and I went to get it. I had to go there twice (Participant 10).

All ten patients reported di�culties expressing what they wanted to say. Four patients reported that they
were less e�cient than before when doing the housework and tidying up.

I'm worried that I was disorganized. When I cook, I go back and forth, but I'm not making progress....
Especially in the case of cooking…I sometimes wonder what things are used for. I took out soup stock
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and remembered that, oh yeah, I was thinking of making miso soup. It has been like this a lot lately.
(Participant 9).

In addition, seven patients experienced problems of concentration when listening to others speak and
performing their daily responsibilities. Two patients described di�culties understanding TV, books, and
documents. One patient felt that their brain function was unusually confused:

Somehow, it feels like the blood in my brain makes a noise. Something is wrong…I wonder if my head got
messed up (Participant 8).

On the other hand, there was one patient who acknowledged that they felt their cognitive function
improved. One patient said as follows:

Recently, words come out right away. I often go out and talk to others (Participant 11).

Acknowledging their cognitive function status through interacting with others

Nine patients perceived their cognitive function status by comparing their cognitive function with the
cognitive functions of people of the same age. Three patients felt their cognitive function was poor
compared to their husbands:

My daughter told me that she had already said something. Eh? I didn’t remember hearing it. My husband
isn’t like that (Participant 1).

Two patients described the level of their cognitive function as equal to or better than others:

Especially when people's names don't come out easily. The other person is the same. Ha ha ha… The
other person couldn’t remember my name either(Participant 3).

In addition, three patients recognized their cognitive function by comments from their signi�cant others.
One patient described her experience as follows:

My husband laughed and told me that it was the beginning of cognitive impairment (Participant 3).

Theme 2: Impacts on mental health

Decreased motivation for social activities

Four participants lost interest in and motivation for activities, such as watching television or reading
newspapers, and social activities such as their hobbies. Some patients reported that they could no longer
read newspapers as easily as they used to, found it di�cult to enjoy watching television, or wanted to
stop learning. One patient said the following:

I feel like my motivation has diminished. Hobbies or anything. I feel that the desire to do that and the
desire to do this has disappeared. The lessons last only one year. Ha ha ha. I try to do exercises or
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activities like that, but I suddenly want to quit on the way. So I can't continue to do them. (Participant 1).

Two patients mentioned that they were less likely to go out. Another patient told a researcher that she felt
withdrawn at home and did not like to be invited to events by others.

My husband goes out to take pictures with his camera. My husband invited me to go, but I said, "I won't
go. Please go alone" (Participant 6).

Upset by perception of cognitive decline

Two patients suffered distress by noticing that their cognition was not what it used to be. Five patients
stated that they were shocked at their behavior and felt that their cognitive function had declined. Three
patients were confused and discouraged by their failure. One patient described the experience as follows:

My family told me to cook. I made a dish, but I forget to make another one. "What about the other dish?"
my family asked me. I forgot it. I am a no-good person (Participant 8).

Concerns about impacts of cognitive impairment on treatment of breast cancer

One patient was worried that she would not be properly treated due to cognitive impairment. The patient
worried about the recurrence of her breast cancer due to missing medication due to her cognitive
impairment:

My husband told me it was okay because forgetting to take the medicine isn't life-threatening, but I'm
worried (Participant 3).

Concerns about care burden of their family

Four patients were also concerned about the burden on their families as their cognitive impairment
progressed. One patient described her experience as follows:

I have children, so I can talk about anything, but they have their lives. I don't want to bother my children
(Participant 9).

Concerns about progressing cognitive impairments

Eight patients were concerned about the dementia that was related to their hormone therapy,
comorbidities and treatments for them, and aging. One patient thought that their cognitive impairment
was caused by the hormone therapy and seven patients expressed concern about the impact of
medications for their comorbidities and aging on cognitive function:

I often attributed my cognitive decline to hormone therapy... I have to take Femara® for another 4 years.
(Participant 8).

In addition, patients described that they worried about developing dementia.
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Cognitive decline may be due to age, but I think it's because I take a lot of medicine… Other illnesses have
occurred and the number of medicines have increased (Participant 8).

Feeling secure that their cognitive impairment is not unusual

Seven patients perceived that cognitive decline was a normal part of aging. Three patients did not report
di�culties in their daily life. Seven patients were relieved to know that their situation was similar to their
friends. Since the impact of cognitive impairment on daily life was small, it was not regarded as
something special. One patient described the experience as follows:

My friend told me that we were all the same. I was relieved to hear from my friends that people lost
cognitive function as they got older (Participant 4).

Theme 3: Coping with cognitive impairments

Coping with problems related to cognitive impairment

Ten patients had several coping strategies to maintain their daily life. Patients used problem-solving
strategies such as being persistent, limiting failure, and seeking support from their family and physician.
One patient read documents repeatedly. Seven patients devised a medication management method and
con�rmed their schedule with notes or a calendar. A patient who concentrated on one thing said:

I used to make two items together, but now I make one dish at a time… When I used to cook more than
one dish, I forgot the other one and sometimes it was burnt. Oh, it smelt. Now, I make one and set it aside,
and make one and set it aside (Participant 8).

Six patients received support from their family and physicians. In addition, t wo patients used an emotion
regulation strategy of not worrying. Two patients also tried not to be distressed or obsessive. Five
patients thought positively. One patient described the experience as follows:

I sometimes forget, but the physician said that there was no problem. So, I think it doesn't matter
(Participant 6).

Trying to maintain and improve cognitive function

Four patients worked to enhance cognitive function. Three patients practiced stimulating their brain, such
as by reading books, to enhance cognitive function. Two patients actively engaged with people and
continued social activities.

I don't talk when I'm alone. I don't have a chance to talk. When I go out, I talk to someone. Whether it's an
exercise class or swimming class, I don't talk for a long time, but I talk (Participant 2).

In addition, seven patients actively worked on new activities.
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I started using a personal computer. I was invited to do so by a friend, so I thought I should give it a try
(Participant 6).

Discussion
This study described the experience of cognitive impairment in older patients who received hormone
therapy for breast cancer in Japan. The results of the current study had similarities and differences to
previous studies [19, 20], which explored patients’ experience of chemotherapy-related cognitive
impairment for breast cancer.

Older people have many risk factors of cognitive impairment. Previous research revealed an association
between polypharmacy and cognitive impairment in the elderly in an urban community in Japan [21].
Eight participants were taking multiple medications, and the study participants described the effects of
the medications on their cognitive function. On the other hands, some study participants responded that
they felt that cognitive decline was not unusual because they were elderly and others recognized that
their cognitive function was superior to that of their peers. The range of MMSE scores of the study
participants was 28–30, and they did not have di�culties in daily life. Therefore, these study participants
may not have considered their current cognitive impairment to be noteworthy. Medical professionals
should treat older breast cancer patients’ concerns of cognitive impairment by considering the number of
oral medications, aging, and patients’ perceptions about their cognitive impairment.

Study participants reported cognitive changes in various domains that included memory, language and
executive function, concentration, understanding, and clarity. This �nding is consistent with a previous
study [22]. Therefore, older women receiving hormone therapy for breast cancer should be assess their
cognitive function. The MMSE is commonly used to screen for dementia, but its sensitivity for cancer
treatment-related cognitive impairment is low [23]. In general, cancer therapy-related cognitive impairment
is subtle [24]. Therefore, it is necessary to use a tool for evaluating the cognitive dysfunction related to
cancer treatment, such as FACT-Cog [25], to assess their self-reported cognitive function.

Cognitive impairment has economic impact, psychosocial impact, and minimal impact on patients’ daily
lives [20]. Participants in this study did not talk about the economic impact of their treatment. The impact
on economic status may have been small because the study participants were older and none of them
worked full-time. Some study participants were psychologically upset by perception of their cognitive
impairment. Depressive symptoms affect cognitive function [26, 27]. One patient in this study, who had
low MHI-17 depression scores, felt anxiety because her husband, who was receiving treatment for cancer,
was hospitalized for fever and his status was not stable. Therefore, it is necessary to assess the mental
health of the older patient by considering the health condition of not only the patient but also their family.
In addition, some study participants were less motivated to engage in social activities due to their
perception of cognitive impairment, and went out less often. Medical professionals need to evaluate
impact of cognitive decline on social activities of older people.
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Participants in this study were independent in activities of daily living, but were worried that cognitive
dysfunction would put a burden on their families. In a national survey of adult Japanese people, 73.5% of
the respondents reported that one the factors that made them anxious about getting dementia was being
a physical and mental burden to their families [28]. It is necessary to develop a support system for
patients’ families and strategies to compensate for the decline in cognitive function.

Participants of this study coped with problems caused by their cognitive impairment and tried to
maintain and improve their cognitive function. Although no effective treatment for the cognitive
dysfunction associated with cancer treatment has been established, the interventions recommended in
the guidelines [29] may be effective for patients’ cognitive function. It is also important to promote coping
with cognitive dysfunction. Patients in this study used problem-focused coping and emotion-focused
coping to maintain and improve their cognitive function. In a previous study [30],
organizational/environmental strategies, social/behavioral strategies, and self-management strategies
were recommended for cancer therapy-related cognitive impairment. Medical professionals need to know
effective coping strategies and to provide information of strategies that meet the patient's ability and
resources.

Study Limitations
This study has some limitations. First, most of the study participants were in their 70s and lived with
someone. They had high activities of daily living (ADL) and social function, and good mental health
status. It has been suggested that physical activity alleviates age-related decline in cognitive function [31]
and psychological aspects are factors in cognitive impairment [1]. Furthermore, the previous study
indicated that age was related to cognitive decline in women who received chemotherapy for breast
cancer [32]. It is necessary to investigate a wider range of subjects (older patients, low ADL, low social
function, poor mental health status, or receiving chemotherapy). Second, cognitive dysfunction has a
long-term course; however, this study was a cross-sectional study. A longitudinal study of cognitive
function in relatively young women (mean: 51.29 years old, range: 30–66 years old) receiving hormone
therapy for breast cancer reported no adverse effects of hormone therapy on cognitive function [33].
Older people may be affected by treatment due to the impacts of aging on cognitive function. Finally, the
causal relationship between hormone therapy and cognitive impairment was unclear in this study.
Therefore, it is necessary to longitudinally examine the cognitive function of older breast cancer survivors
before starting hormone therapy.

Conclusion
This qualitative study, combined with a comprehensive geriatric assessment, explored older patients’
experience of living with the cognitive impairment related to hormone therapy for breast cancer. Three
themes were generated: recognizing of cognitive function, impacts on mental health, and coping with
cognitive impairments. Medical professionals should assess cognitive function in consideration of the
comprehensive evaluation of older patients receiving hormone therapy for breast cancer.
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