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Abstract. Dr. Soetomo Surabaya Hospital in 2019 received 167,000
cancer patients, and the highest was breast cancer. The increase in the
stage of breast cancer is caused by the size of the tumor and how
widely the cancer cells have spread to other organs. The purpose of

Keywords : this study was to apply the ordinal logistic regression method in the

case of factors that support the condition of breast cancer stage in Dr.
Ordinal logistic regression Soetomo Surabaya Hospital. The result of this study is that the factors
breast cancer, breast that support the condition of breast cancer stages are grade and family
cancer stages history of breast cancer with a classification accuracy rate of 84.3%.

Breast cancer patients at Dr. Soetomo Surabaya Hospital with grade 3
is likely to support staging conditions from locally advanced to
advanced by 0.06 times compared to grade 1 patients. patients with
grade 2 is likely to support staging conditions from locally advanced
to advanced by 0.17 times compared to grade 1 patients. Patients who
have a history of breast cancer in their family will have a risk of
developing breast cancer with locally advanced stages to advanced

stages 3.84 times than in patients with no family history of breast
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1. Introduction

Breast cancer also known as Carcinoma Mammae (Ca Mammae) is a malignant tumor that grows in
breast tissue. These tumors can grow in the mammary glands, fatty tissue, or in the connective tissue
of the breast. This cancer can grow if there is an abnormal growth of breast cells. Breast cancer can
spread or move to surrounding tissues, spread to lymph nodes, enter blood vessels to other organs
and cause malfunction which can lead to death. Survival depends on regional distribution of [1-9].

The increase in the stage of breast cancer is caused by the size of the tumor and how widely the
cancer cells have spread to other organs in the body. Breast cancer based on the stage level can be
classified into 3 categorizes. Stage I — III A as early stage of breast cancer, Stage III B — III C locally
advanced, Stage IV advanced breast cancer[10-12]. These stages have different characteristics of
tumor size and distant spread so that the stage of breast cancer is obtained. The incidence of breast
cancer in Dr. Soetomo Surabaya Hospital from time to time is increasing and most breast cancer
patients only come for treatment after diagnosed with advanced stage[13].

Therefore, this study was conducted to determine the factors that support the condition of breast
cancer stage in patients at Dr. Soetomo Surabaya Hospital and its risk opportunities. The method
used is ordinal logistic regression with the response variable in the form of stages of breast cancer
which consists of early stage, local advanced stage and advanced stage.

2. Experimental Section

2.1. Method

The method that used in this research is ordinal logistic regression. Ordinal logistic regression
analysis is one of the statistical methods used to analyze the relationship between response variables
and predictor variables[14]. The response variable in ordinal logistic regression uses an ordinal scale
[15-16]. The following is the general equation of ordinal logistic regression.

P
exp(ozm +>. B, xkj
k=1
P
1+ exp[o:m + B j
k=1

Where, B, foreach k=1,2, ..., p.

Simultaneous testing is a test carried out to check the significance of the parameters f§ to the
overall response variable [6]. Testing the significance of the parameters simultaneously using the
Likelihood Ratio Test which can be seen as follows.

Hypothesis:

Ho: B =0
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Partial testing was conducted to determine the significance of the parameters on the individual
response variables. Testing the significance of the parameters using the Wald test with the following
hypothesis [6].

Hypothesis:
H,: 8, =0
H :B #0,k=1,2,..,p
Test Statistics:
By
W, = —~—~~N(0.1 3)
k E(E) ( )

The rejection Area: Reject Hyif | W, | > Z4, or Pg.< a

The evaluation was needed to evaluate the opportunities of the errors made by a classification
function, its measured by APER (Apparent Error Rate) the value of the proportion of samples that
are incorrectly classified by the classification function [7]. the value of classification accuracy given
through the following table.

Table 1. Calculation of Classification Accuracy

Actual Predicted Membership
Membership y=1 y=2 y=3
y=1 ny 1 N3
y=2 My U] ]
y=3 n3; N3, 133
With :

ny; = Yi's sum of y = 1 is appropriately classified asy = 1
ni2 = Yi's sum of y = 1 is appropriately classified as y = 2
ni3 = Yi's sum of y = 1 is appropriately classified as y = 3
my = Yi's sum of y = 2 is appropriately classified as y = 1
ny, = Yi's sum of y = 2 is appropriately classified asy = 2
np3 = Yi's sum of y = 2 is appropriately classified as y = 3
n3; = Yi's sum of y = 3 is appropriately classified asy = 1
n3; = Yi's sum of y = 3 is appropriately classified asy = 2
n33 = Yi's sum of y = 3 is appropriately classified asy = 3

Nip +Nyg3 + Ny +Np3 + N3y + N3

APER (%) = x100% 3)

Nyp +Npp N33 +Npp -~ + N3y + N33

2.2 Data Source and Research Variable

The source of the data used in this studyresearch is secondary data taken from the medical records of
patients suffering breast cancer at Dr. Soetomo Surabaya Hospital in 2019 there were 217 patients.
The variables used in this research described in Table 2.

http://www.eksakta.ppj.unp.ac.id/index.php/eksakta
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Tabel 2. Research Variable
Indicator Variable Categorical Data Scale
Y Breast Cancer Stages 1= advanced stage Ordinal
2= Locally advanced stage
3= Early stage

X1 Grade 1= Grade 3 Ordinal
2= Grade 2
3= Grade 1
X2 Age - Ratio
X3 Obesity History 1= Obesity Nominal
2= No obesity
X4 Comfort Level 1= Pain Nominal
2= No Pain
Patient Psychology 1= Anxiety / Depression Nominal
X5 —
2= Surrender
Experiencing Anemia 1=Yes Nominal
X6 _
2=No
Actions taken on the patient 1= Operation (MRM, BCS) Nominal
X7
2= Chemotherapy
X8 Family History of Suffering 1= Yes Nominal
from Breast Cancer 2=No
Distant Metastasis Occurs 1=Yes Nominal
X9 2=No

The operational definition of each variable is as follows.

Breast Cancer Stage

Early Stage Breast Cancer: Stage [ and III A

Locally Advanced Stage Breast Cancer: Stage III B — ITIC
Advanced Stage Breast Cancer: Stage IV [11].

Grade Breast cancer

Using the WHO criteria, namely the Nottingham Grading system (also called Elston-Ellis
modification of the Scarff-Bloom Richardson grading system). This rating scale looks at 3 different
cell images and is classified each score from 1-3. The classifications are:

Table 3. Breast Cancer Grade
Grade Score Information

GradeI  Score 3-5 Low grade with well differentiated cancer (well
differentiated) where the cancer cells do not grow
quickly and do not appear to spread.

Grade I Score 6-7 Cancer with moderate differentiation
(moderately/intermediate differentiated) which has
a picture between grades 1 and 3.

Grade III ~ Score 8-9 Cancer that is poorly differentiated (poorly
differentiated or undifferentiated) in which cancer
cells grow rapidly and are more likely to spread.

Another benefit of determining the grading is to determine the response to therapy that will be given.
At a poor degree of differentiation, where cell growth and spread is considered to be more rapid or
aggressive, additional therapy is needed besides definitive, namely by administering chemoradiation
[13]. The relationship between stage and grade of breast cancer is that the stage in breast cancer
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serves to describe the condition of the cancer, namely the location and spread of cancer cells and
how far it affects other body organs[9].

Comfort Level
Pain is a common complaint after treatment of breast cancer patients, even years after treatment
[17]. Cancer pain is often found in patients who first come for treatment [18].

Patient Psychology

Reactions in some people with cancer vary widely, such as shock, fear, anxiety, feelings of grief,
anger, sadness, and even withdrawal. Anxiety is a mental condition filled with worry and fear of
what might happen, both related to limited problems and strange things [19].

Anemia

Anemia in cancer patients can cause fatigue and decreased quality of life and increased mortality. In
general, the presence of anemia in cancer patients can increase mortality by up to 65%. Patients are
said to be anemic if they have hemoglobin < 12 g/dL [20].

Family History of Suffering from Breast Cancer
Family history of inherited breast cancer is a risk factor for breast cancer. Family history of breast
cancer will increase the development of breast cancer at a young age [21].

Treatment
Breast cancer treatment consists of surgery, radiation therapy, chemotherapy and hormone blocking
drugs [22].

Metastases

Cancer cells have the ability to infiltrate the surrounding tissues and spread (metastasize) through
blood vessels and lymph vessels. Metastases are cancer cells that have spread beyond the organs or
tissues from where the cancer first appeared. Spread of cancer cells to other parts of the body is
affected by many things, such as the type of cancer, the severity or cancer stage, and the location of
the cancer originating [23].

4. Result and Discussion

Characteristics the Stage of Breast Cancer Patients
early
stage

local

advanced

stage
42%

Figure 1. Pie Chart Breast Cancer Stage

Figure 1. Described that the majority of breast cancer patiens in DR
Soetomo Surabaya Hospital

diagnosed as locally advanced breast cancer, with 42% of them diagnosed with locally advanced
breast cancer, 37% of patients were diagnosed with advanced breast cancer and the remaining were
diagnosed as early-stage breast cancer.
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The grade variable is categorized into three. Grade 1, grade 2, and grade 3. The following is a
contingency table between grade and breast cancer stage conditions.

Table 4. Grade of Breast Cancer

X1 (%
Y Grade 3 Gr(adz’ 2 Grade 1 Total
Advanced Stage 26.3 10.1 0.9 37.3
Local Advanced Stage 2.6 17.5 1.4 41.5
Early Stage 6.5 9.7 5.1 21.2
Total 55.3 37.3 7.4 100.0

The highest number of patients classified based on the grade and condition of the stage of breast
cancer were patients who had grade 3 and suffered from advanced stage breast cancer, which was
26.3% or 57 patients. While the least number of patients is patients who have grade 1 and suffer
from breast cancer with advanced stage conditions, which is 0.9% or as many as 2 patients.

Characteristics Patient’s Age of Breast Cancer
The patient's age variable was categorized into three. The first category is the age of the patient 27-43

years. While the second category is the age of patients who are less than 44-57 years. The third is the
patient's age > 57 years. The following is a contingency table between age variables and breast
cancer stage conditions.

Table 5. Patient Age

X2 (%
Y 27-43 4;5)7 >57 Total (%)
Advanced Stage 9.7 18.9 8.8 37.3
Local Advanced Stage 10.1 19.4 12.0 41.5
Early Stage 6.5 11.5 3.2 21.2
Total 26.3 49.8 24.0 100.0

The largest number of patients classified by age and staging of breast cancer were patients aged 44
— 57 years and suffering from breast cancer with locally advanced conditions, namely 19.4% or 42
patients. While the least number of patients is patients aged > 57 years and suffering from breast
cancer with an early stage condition, which is 3.2% or as many as 7 patients.

Characteristics History of Anemia
Variable history of anemia was categorized into two. Anemia and not anemia. Table 7 shows the
contingency between these variables and the stage of breast cancer.

Table 6. Anemia
v X6 (%)
Anemia  No Anemia Total (%)
Advanced Stage 9.7 27.6 37.3
Local Advanced Stage 5.1 36.4 41.5
Early Stage 2.3 18.9 21.2
Total 17.1 82.9 100.0

The highest number of patients classified based on a history of anemia and breast cancer stage
conditions were patients who did not have anemia and had breast cancer with locally advanced
stage conditions, namely 36.4% of 217 breast cancer patients. While the least number of patients are
patients with anemia and breast cancer with an early stage condition, which is 2.3% of 217 breast
cancer patients.
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Characteristics Family History of Breast Cancer
Variable family history of breast cancer is categorized into two. Table 7 shows the contingency
between these variables and the stage of breast cancer.

Table 7. Family History

0,
Y Yes X8 (%) No Total (%)
Advanced Stage 8.3 29.0 8.3
Local Advanced Stage 3.2 38.2 3.2
Early Stage 3.2 18.0 3.2
Total 14.7 85.3 14.7

The highest number of patients classified based on family history of breast cancer and breast
cancer stage conditions were patients who did not have a family history of breast cancer and had
breast cancer with locally advanced conditions, namely 38.2% of 217 breast cancer patients. While
the least number of patients are patients who do not have a history of breast cancer in their family
and suffer from breast cancer with early stage and local advanced stage conditions, which is 3.2% of
217 breast cancer patients

Characteristics of Metastases
Condition variables related to metastases were categorized into two. That is distant metastases and
no distant metastases. Table 9 shows the contingency between the variables of the occurrence of
distant metastases and the condition of the stage of breast cancer.

Table 8. Metastases

0,
Y Yes X8 (%) No Total (%)
Advanced Stage 37.3 0.0 37.3
Local Advanced Stage 0.0 41.5 41.5
Early Stage 0.0 21.2 21.2
Total 37.3 62.7 100.0

The highest number is patient classified as not having distant metastases with local advanced
breast cancer stage conditions were 41.5% of 217 breast cancer patients. In the table above, it can be
seen that there are no patients classified as having distant metastases at an early stage or locally
advanced stage, as well as in patients with classification not having distant metastases in advanced
stages.

Ordinal Logistic Regression Supporting Factors in Stages Conditions of Breast Cancer

Parameter estimation is the first step in ordinal logistic regression analysis. The initial parameter
estimation results were obtained from all predictor variables that were thought to support the
condition of breast cancer stage in patients at Dr. Soetomo Surabaya Hospital is shown in Table 18.
The initial model formed is as follows.

LogitP(Y<1] x,) = — 20.302 — 2.717X1(1) -1.780 X1(2) — 0.941 X2(1) — 0.212 X2(2) + 0.757 X3(1) —
0.806 X4(1) — 0.369 X5(1) — 0.520 X6 (1) + 0.081 X7(1) +1,384 X8(1) — 35,835 X9(1)

LogitP(Y<2| x,) = — 1.592 — 2.717X1(1) —1.780 X1(2) - 0.941 X2(1) — 0.212 X2(2) + 0.757 X3(1) -
0.806 X4(1) — 0.369 X5(1) — 0.520 X6 (1) + 0.081 X7(1) +1,384 X8(1) — 35,835 X9(1)

After the initial parameter estimation has been carried out, simultaneous testing is used to determine
whether the factors that are thought to influence the stage of breast cancer have a significant effect
on the condition of the stage of breast cancer by testing together. The hypothesis used in the
simultaneous test of ordinal logistic regression analysis is as follows.

http://www.eksakta.ppj.unp.ac.id/index.php/eksakta
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Table 9. Simultaneous Test
X df P-value X% 4011 Decision
434,668 11 0,000 19,675 Reject Hy

Table 9. shows that with significances level a = 0.05 its reject Hy because the P-value < a. So
there are at least one of the factors that support the stage of breast cancer. The result of partial test of
parameters given by Table 10.

Table 10. Partial Test

Variable FEstimate Wald df P-value X205 ar Decision
Y=1 -20,302 0,002 1 0,968 3,841 -

Y=2 -1,592 3,578 1 0,059 3,841 -

X](]) -2,717 12,341 1 0,000 3,841 Reject H,

X -1,780 5,768 1 0,016 3,841 RejectH,

Xo -0,941 2,396 1 0,122 3,841 Failed to Reject Hy
Xy -0,212 0,200 1 0,655 3,841 Failed to Reject Hy
X 0,757 2,878 1 0,090 3,841 Failed to Reject Hy
X -0,806 3,299 1 0,069 3,841 Failed to Reject Hy
Xsoy -0,369 0,687 1 0,407 3,841 Failed to Reject Hy
KXoy -0,520 0,523 1 0,407 3,841 Failed to Reject Hy
X 0,081 0,033 1 0,855 3,841 Failed to Reject Hy
Xsa) 1,348 4,377 1 0,036 3,841 Reject Hy

Xon) -35,835 0,001 1 0,970 3,841 Failed to Reject Hy

Table 10. shows that there are only 2 (two) variables had a significant effect in supporting the
stage of breast cancer were the grade factor (X;) and family history of breast cancer (Xj).

Odds Ratio
Odds ratio used to facilitate the interpretation of the model of the significant variables. The odds
ratio of this study is as follows.
Table 11. Odds Ratio
Variable Estimate Odds Ratio Variable Estimate Odds Ratio

X1(1) 2,717 0.06 X5(1)  -0.369 0.69
X12) 1,780 0.17 X6(1)  -0.520 0.59
X2(1)  -0.941 0.39 X7(1)  0.081 1.08
X2(2)  -0.212 0.80 X8(1) 1.348 3.84
X3(1) 0757 2.13 Xo(1)  -35,835 2.73
X4(1)  -0.806 0.44

Table 11. shows that breast cancer patients at Dr. Soetomo Surabaya Hospital with: Grade 3 is
likely to be at risk of developing breast cancer at a local advanced stage to an advanced stage 0.06
times compared to grade 1 patients. Grade 2 is likely to be at risk of suffering from breast cancer at a
local advanced stage to an advanced stage 0.17 times compared to grade 1 patients. Age > 57 years,
has a possible risk of developing locally advanced breast cancer to an advanced stage of 0.39 times
than patients who have an age range of 27-43 years. Age range of 44-57 years, has a possible risk of
suffering from locally advanced breast cancer to an advanced stage of 0.80 times than patients who
have an age range of 27-43 years.

History of obesity have a 2.13 times risk of developing breast cancer at a local advanced stage to
an advanced stage compared to patients who do not have a history of obesity. Feel pain disorders
tend to have the risk of suffering from breast cancer with local advanced stage to advanced stage
0.44 times compared to those who do not feel pain. Who has a psychological condition of anxiety/
depression tends to have a risk of suffering from breast cancer with a local advanced stage to an
advanced stage 0.69 times compared to patients who have a psychological condition of surrender or
in the sense of being able to accept the situation.
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With anemia condition will have the risk of suffering from breast cancer with local advanced
stage to advanced stage 0.59 times than patients who do not have anemia. Who underwent surgical
treatment tended to have a risk of developing breast cancer at a local advanced stage to an advanced
stage 1.08 times compared to patients undergoing chemotherapy. Who has a history of breast cancer
in his family will have a risk of developing breast cancer with a local advanced stage to an advanced
stage 3.89 times than patients who do not have a family history of breast cancer. Those detected
with metastases in their cancer will have a higher risk of suffering from breast cancer with local
advanced to advanced stages 2.73 times than in patients breast cancer undetected metastases in the
cancer.

4. Conclusion

The factors that support the condition of the stage of breast cancer in patients at Dr. Soetomo
Surabaya Hospital is grade and family history of breast cancer. Breast cancer patients at Dr.
Hospital. Soetomo Surabaya with grade 3 is likely to support staging conditions from locally
advanced to advanced by 0.06 times compared to grade 1 patients. Patient with grade 2 are likely
support staging conditions from local advanced to advanced by 0.17 times compared to grade 1
patients. Patients who have a history of breast cancer in their family will have a risk of developing
breast cancer with local advanced to advanced stages 3.84 times than patients without family history
of breast cancer.
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