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Abstract: Globally, breast cancer is a major type of cancer among women. This study focused on identifying factors associated with
Quality of life among Jordanian women undergoing breast cancer treatment using data mining. Data mining was used to reveal variables
by employing several algorithms and the Support Vector Machine to a secondary data set. The results indicated that the factors most
strongly related to the physical well-being were pain and fatigue, in the psychological well-being were fear of metastasis, recurrence,
and fear from future diagnostic tests, in the social well-being were cancer effect on the women’s relationship, and household activity,
and in the spiritual well-being were feeling of purpose in life and feeling hopeful. The study signaled the importance of using data
mining in health-related studies, and it showed that the dimensions of quality of life of breast cancer women are interrelated and cannot
be isolated. Therefore, providing of effective individualized holistic care approach for these women provided by a multidisciplinary
team may ease the disease trajectory and improve the quality of life of women with breast cancer
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1 Introduction treatment were related to low QoL among breast cancer
survivors [3]. The Pain was also an influential factor in
[6] study of 300 women with breast cancer, and they
further found poor QoL was associated with paresthesia,
chronic pain, and phantom feelings. Chronic pain was
influenced by the type of breast cancer treatment they had
received, such as mastectomy and radiotherapy, and their
stage at diagnosis, age, and time since diagnosis [6].
Body image, disease site, and time since diagnosis were
associated with QoL among women diagnosed with

Breast cancer is one of the most prevalent cancers among
women worldwide [1,2]. However, recent improvements
in early detection strategies and treatment modalities have
led to high survival rates [3]. This fact necessitates the
need to identify factors that influence the Quality of life
(QoL) of women with breast cancer to improve their
quality of life. Quality of life is defined by Cella [4] as
“patients’ appraisal of their current level of functioning

compared to what they perceive to be possible or ideal”.
The dimensions of QOL studied regarding cancer patients
tend to be physical, emotional, social, and spiritual.
Factors influencing the QoL has been investigated in
many previous studies [3,5,6,7]. Among these depressive
disorders, pain, self-blame, and lack of hormonal

metastasis breast cancer [5].

Moreover, the side effects of the disease and its
treatment tend to be related to low QOL [8]. One study on
Chinese women undergoing breast cancer treatments
stressed the importance of managing financial difficulties,
fatigue, and treatment side effects because those factors
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explained about 28-53% of the variance in functional
well-being and global QOL [9]. Similarly, Wockel [10]
prospective study found that poor QOL persisted in
patients who underwent chemotherapy treatment,
mastectomy, or felt extreme fear 8. On the other hand,
high educational attainment and high income positively
related to QOL in Indonesia. In sum, previous studies
have found that physical and psychological states
influenced QOL [6]. However, there are cultural and
country-level differences.

In 2010, 978 Jordanian women were identified as
breast cancer victims, which was a crude incidence rate of
31.8 per 100,000 [11,12] .Still, little is known about the
factors that influence the QOL using data mining. Hence,
this study will add to the state of knowledge the use of
data mining. Data mining for nursing practice has
recently expanded to encompass a broad range of
healthcare problems and clinical domains, including
cancer, diabetes, medication errors, cost estimations, and
healthcare applications, among others [13,14]. Data
mining has specifically been applied to diagnoses,
predicting risk, identifying treatment patterns, and
estimating costs [15,16]. Data-mining techniques have
been found to be effective and efficient ways to use and
manage knowledge [14,17]. All clinical specialties could
benefit from data mining [18,19]. Therefore,
understanding the factors that influence the Quality of life
(QOL) of breast cancer survivors is essential to enhance
their Quality of life and decrease their suffering. This
study aim is to identify factors affecting the QoL of
Jordanian women undergoing breast cancer treatment
using data mining techniques.

2 Methodology

This study is a secondary analysis of the previous work
[20,21]. Researchers used the existing data that was
collected from a convenience sample of 200 women
undergoing breast cancer treatment. Therefore the
detailed data collection procedure and methodology were
explained in the previous work.

2.1 Data Mining

This paper utilized the data mining technique. Data
mining is a way to extract information and finding
relationships among variables to help develop statistical
models [22,23]. Data mining also aids data reduction,
description, and model building for revealing and
predicting trends [24,25]. Data mining, sometimes
referred to as knowledge discovery, extracts important
patterns from huge datasets [22,26]. The knowledge
discovery in databases (KDD) process aims to find
information and build knowledge from massive datasets
using mining algorithms.

Data mining’s healthcare applications tend to focus on
detecting anomalies outside the usual patterns and trends,
but it could be used to discover the most important factors
related to any disease [15,27]. However, healthcare data
tend to be incomplete, incorrect, and stored in
nonstandard formats, which considerably impede
successful data mining [14]. Nevertheless, several new
data preprocessing techniques have emerged to solve
these problems and improve results before applying
data-mining algorithms.

Several studies have evaluated data mining to explain
breast cancer patterns, predictors, and risks using existing
datasets [28,29]. Data mining methods also have been
used to investigate origins, related factors, and the general
behavior of the disease [30,31]. Many predictive
algorithms have successfully identified predictive factors
for breast cancer. Regarding QOL research, data mining
was successful for identifying influences on the
health-related QOL of older people with chronic illnesses
[32]. Data-mining models mostly outperformed
conventional variable selection approaches in the previous
literature [33,34,35]. The accuracy of several classifiers
was also evaluated on preexisting healthcare datasets. The
data-mining methods with the best performance were
achieved using decision trees, random forests, and
support vector machine methods [33,34,36].

2.2 Design

This study used classification algorithms as the primary
data mining task in KDD to identify the factors related to
QOL for breast cancer survivors in the sample. The KDD
(see Figure 1) takes the following necessary steps to
guarantee high performance. (a) Data collection or
selection from a previously collected set of data [20];(b)
Data pre-processing, including cleaning and integration;
(c) Data transformation for building the data-mining
model; (d) Data mining using classification or clustering;
(e) Pattern evaluation; (f) Knowledge presentation.

2.3 Data Selection

This study analyzed a dataset compiled by King Hussein
Medical Center in Amman, Jordan, between June 6, 2017,
and October 20, 2017, on women diagnosed with breast
cancer and under treatment who had no other physical or
mental illnesses. The Quality of life Instrument — Breast
Cancer Patient Version (QOL-BC) questionnaire
developed by [37] was used to collect the data. Its 46
items comprise four sections focusing on physical,
psychological, social, and spiritual QOL [20]. The
response options were on a scale of zero = highest QOL
to 10 = lowest QOL on a visual analogue scale.
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Fig. 1: knowledge discovery in databases (KDD) process
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3 Data Analysis

The RapidMiner data-mining tool was used for all of the
data cleaning, analysis, and testing of the data-mining
model.

3.1 Descriptive Statistics

The available data set was related to a previous study 14
on a sample comprised of 200 women with a mean age of
54 years (SD= 9.14) and about two-thirds of the sample
was between ages 41 and 60 years (68%). The
distributions of clinical stages of breast cancer are shown
in Figure 2. Stage 2 was the most frequent stage (41.5%,
n= 83), followed by Stage 3 (31%, n= 62).
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Fig. 2: Distributions of the clinical stages of the participants

3.2 Data Mining Results

The data-mining models were used to identify variables
that predict the QOL among women with breast cancer.

Nine classification algorithms were used for outcome
prediction, which could be identified through related
variables, and Figure 3 lists the accurate classification
algorithms used. Based on the accuracy of the models, the
Support Vector Machine had the best overall results
(80.9% accuracy rate), probably because the dataset was
composed of all items.
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Fig. 3: Data mining models’ accuracy

The items that predict the physical well-being were
pain, fatigue, appetite and sleep change, and appearance
and weight change. In addition, some items from the
psychological domain “feeling useful in life, coping with
breast cancer treatment, and fear of the results of future
diagnostic tests” were strong predictors of the physical
well-being (see Table 1).

Table 1: Predictors of physical well-being (N= 200)

Predictor Weight  Domain
1. Pain 0.7 physical
2. Fatigue 0.6 physical
3. Appetite change 0.6 physical
4. Overall physical health 0.6 physical
5. Weight change 0.6 physical
6. Sleep change 0.6 physical
7. Change in appearance 0.6 physical
8. Menstrual changes or fertility 0.5 physical
9. Arm swelling 0.5 physical

* A higher weight indicates a strong prediction

The items that predict the psychological well-being
were fear of metastasis, recurrence, and future diagnostic
tests from the psychological domain. Additionally, the
“effect of cancer on household activity” from the social
domain, and “pain” from the physical domain were
associated with psychological well-being (see Table 1).
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Table 2: Predictors of psychological well-being (N=200)

Predictor Weight  Domain

1. Fear of cancer metastasis 0.7 Psychological
2. Fear of cancer recurrence 0.7 Psychological
3. Fear of future diagnostic tests 0.7 Psychological
4. Coping with breast cancer 0.7 Psychological
5. Coping with breast cancer treatment 0.7 Psychological
6. Presence of anxiety 0.6 Psychological
7. Effects of cancer on household activity 0.6 Social

8. Change in appearance 0.6 Psychological
9. Over all physical well-being 0.6 physical

10. Feeling of change in self-concept 0.6 Psychological
11. pain 0.6 physical

* A higher weight indicates a strong prediction

Items from the social domain that predict the social
well-being were “the effect of cancer on the women’s
relationship, household activity, and the financial burden.
Besides, items that predict the social well-being from the
psychological domain were feeling depressed, and fear
from cancer recurrence and metastasis (see Table 4).

Table 3: Predictors of social well-being (N= 200)

Predictor Weight ~ Domain

1. Effect of cancer on social relationships 0.7 social

2. Amount of financial burden from cancer 0.6 social

3. Effects of cancer on household activity 0.6 social

4. Feeling of isolation 0.6 social

5. Feeling of depression 0.5 Psychological
6. Distress from radiotherapy 0.5 Psychological
7. Fear of cancer metastasis 0.5 Psychological
8. Fear of cancer recurrence 0.5 Psychological
9. Effect of cancer on sexuality 0.5 Sexual

* A higher weight indicates a strong prediction

The items that predict the spiritual well-being were
feeling of purpose in life, and feeling hopeful. The
Predictors of spiritual well-being are listed in Table 4.

Table 4: Predictors of spiritual well-being (N=200)

Predictor Weight  Domain
1. Feeling of purpose or reason for being alive 0.7 Spiritual
2. Feeling of uncertainty 0.7 Spiritual
3. Feeling hopeful after cancer experience 0.7 Spiritual

* A higher weight indicates a strong prediction

4 Discussion

This study evaluated factors that influencing the
dimensions of Quality of life (physical, psychological,
social, and spiritual) of women with breast cancer using
data mining technique. This study revealed that fatigue,
pain, sleep change, and loss of appetite were associated
with QoL, which supports [6] results that pain alone or
with other symptoms significantly related to poor QoL.
McClelland [5] found that women with relatively high
fatigue levels reported low physical functionality. Thus,
managing fatigue, pain, and other physical symptoms
should be the main approach to improving the QoL of

Jordanian women with breast cancer. Furthermore, some
psychological factors, such as a change in appearance,
which in turn will affect the body image, influenced QoL
among the women in the sample, which supports[5]. They
found that high scores on body image related to better
physical functioning and body image was a significant
factor for the QoL of women with breast cancer.

In the psychological domain, findings revealed that
fear of cancer metastasis and recurrence in addition to
fear of future diagnostic test is a normal response to a
life-threatening illness such as cancer. These results are
similar to the findings of [37,38]. However, our results
highlighted the role of having a positive outlook and
coping with breast cancer treatment for the QoL of
women with breast cancer [38]. Therefore, healthcare
professionals might focus on strengthening these
women’s coping strategies through listening, focus
groups, consultations, and referrals to psychologists.
Nurses might take a central role in this approach and
coordinate their efforts with a multidisciplinary
healthcare team and support services.

The Factors that affected the social well-being were
items about the effect of cancer on Women'’s relationship
and her ability to do the home chores. This can be
explained by the fact that breast cancer and its treatment
can limit women’s physical abilities to socialize due to
pain and fatigue. Furthermore, appearance changes such
as hair loss can limit social interaction with others.
Psychological factors that also can affect social
well-being are fear and depression; because the desire to
do social interaction is reduced.

Lastly, factors that might affect the spiritual
well-being are a feeling of purpose in life and feeling
hopeful. This finding is consistent with [39], who found
that spirituality was associated with better Quality of life
and [40] in which they concluded that hope was strongly
related to the mental health of women with breast cancer.

5 Conclusion

In conclusion, Jordanian women undergoing breast cancer
experience many problems that might affect their QoL.
The study signaled the importance of supporting the use
of data mining in health related studies. Accordingly, the
physical dimension of QoL for women with breast cancer
cannot be isolated from the psychological, social, and
spiritual well-being of QoL. Healthcare professionals and
nurses, in particular, should focus on regular assessment
of patients’ QoL to help them devise the most effective
individualized holistic approaches possible for these
women throughout the disease trajectory. In particular,
physical symptom management, psychological support,
cognitive therapy, social support, and spiritual
enhancement technique including instilling hope must be
embraced by all health care team through the use of
multidisciplinary team to ease the journey of women with
breast cancer.
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