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 

Abstract: Diagnosis of the severity of breast cancer has a series 

of relationships with the prognosis of recovery along with factors 

of patient history, severity, treatment, and nursing. The problem is 

how the pattern of relationships between all these factors. This 

study aims to figure out the pathway model of the relationship 

between the severities of breast cancer with recovery along with 

other related factors. Modeling of SEM (Structural Equation 

Modeling) drew204 patients diagnosed with breast cancer in 

Makassar hospitals during 2018. Data were collected from the 

Medical Record, Hospital Information System, and hospital 

pathology diagnosis. Data analyzed consisted of severity as 

exogenous variable, recovery as endogenous variable, and latent 

variables along with their indicators: medical history, clinical 

diagnosis and pathological diagnosis (topography, grade, 

behavior), treatment, and nursing factors. The result of SEM in 

measurement model test between severity and pathology diagnosis 

indicators found the probability values: severity with grade (p 

value 0.001), behavior (p value 0.275), and topography (p value 

0.276).Structural model test between severity and recovery got a 

probability value of 0.336.The suitability test of the model found 

Chi-square value of 213,657, df 53, p value 0.001; CMIN/DF 

44.031; RMSEA 0.122.Correlation test between patient history 

and severity 0.037; nursing with severity of -0.070; and history of 

patients with nursing -0.024. The structural model test do not 

show a significant effect of severity toward recovery; the 

suitability test of the model is less able to explain its suitability with 

the data; and the correlation test is weak. The suggestion for 

remodeling to get suitable model which supported by empirical 

data. 
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I. INTRODUCTION 

As a chronic disease, the natural history of breast cancer is 

a long process. Breast cancer patient is a person who was 

initially healthy, had cancer, and was diagnosed with breast 

cancer. Furthermore, breast cancer patients will receive 

treatment and care to the prognosis choices that will occur. 

How the prognosis of breast cancer patients will be 
interrelated with the patient's medical history, diagnosis 

status, treatment and care obtained [1]. 

The prevalence of breast cancer takes place in the top 

position in women cancer throughout the world and is 

increasing especially in developing nations where most cases 

are diagnosed in the final status. Although breast cancer is 
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considered a disease in developed countries, nearly 50% of 

breast cancer cases and 58% of deaths happen in less 

developed countries. Incidence rates vary widely around the 

world from 19.3 per 100,000 women in East Africa to 89.7 

per 100,000 women in Western countries [2]. Breast cancer 

ranks second in Asia. Indonesia has the highest prevalence of 

breast cancer compared to other diseases and 

non-communicable diseases [3]. Patients diagnosed with 

breast cancer hope for a cure or a good prognosis. To improve 

the prognosis, early diagnosis and appropriate treatment are 
needed [4]. Delay in diagnosis will worsen the prognosis [5]. 

Breast cancer can be diagnosed clinically, radiological 

diagnosis and pathological diagnosis [6]. Diagnosis of breast 

cancer varies in types and classification [7]. 

To get an accurate diagnosis, the world of medical 

technology has experienced a very rapid development [8].  In 

addition to the early diagnosis, treatment factor plays the role 

in determining prognosis. The type of treatment and 

improvement in the quality of treatment experienced rapid 

development [9].  In addition, the size of the tumor and the 

presence of metastasis also affected the prognosis [10],[11]. 
The relationship between the diagnosis factor or the severity 

of the disease with the prognosis of breast cancer along with 

various related factors can be analyzed using a model SEM 

(Structural Equation Modeling) [12],[13].  SEM is a 

multivariate analysis method used in the development of a 

relationship pattern between one or more independent 

variables with one or more dependent variables, both 

continuous and category scale [14].  SEM modeling has been 

used in various fields of sciences, including health and 

medicine [15].  Various studies of cancer have been carried 

out using SEM. Especially regarding breast cancer, also 
found several studies, but still rare [16]. 

In this study, the SEM model was used to illustrate the 

pattern of relationships between medical history and patient 

risk factors, type of diagnosis, severity of diagnosis, 

treatment and care provided with the prognosis of recovery 

expectation. 
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II.  MATERIAL AND METHODS 

The study population  came from the patients who referred 

to enter the hospital originating from South Sulawesi 

Province and various other provinces in eastern Indonesia. 

Samples were taken from all patients hospitalized during the 

year of 2018 as many as 204 people were diagnosed with 

breast cancer. Data is taken from the Hospital Information 

System (SIRS), an online medical record system that contains 

various information on factors and variables related to breast 

cancer patients. Specifically, for the diagnosis of pathology, 

the data was obtained from the data collection system for the 

pathology diagnosis sheet of the hospital's Pathology 

Department. The contents of this data source are integrated to 
prepare the analysis. 

Data collected contains variables from the patient's 

medical history or risk factors (age, patient status), clinical 

diagnosis (tumor location, malignancy status, and 

metastasis), and pathological diagnosis (topography, grade, 

behavior), treatment given (surgery or chemotherapy), 

nursing factors (length of stay, class of nursing), and hospital 

discharge status (cured, improved, died). Diagnosis of the 

severity of breast cancer has a series of relationships with 

healing along with factors of patient history, severity, 

treatment, and nursing. Therefore, it is necessary to identify 
how the pattern of relationships between these factors. 

     This study purposes are to determine the pathway model 

between the diagnosis of breast cancer severity and the 

prognosis for recovery along with four other related factors. 

Data analyzed consisted of several variables, namely the 

severity as an exogenous variable, recovery as an endogenous 

variable, and  five latent variables along with their indicators: 

health history factors (age, patient status), clinical diagnosis 

(tumor location, malignancy status, and metastasis), and 

pathology diagnosis (topography, grade, behavior), treatment 

given (surgery, chemotherapy), and nursing factors (length of 

stay, and class of care). 
      Data analysis uses Structural Equation Modeling (SEM) 

which analyzes the pattern of relationships between patient 

factors, the type of clinical diagnosis and pathology, the 

severity, nursing factors, and treatment given with the 

patient's recovery prognosis. For this reason, the 

measurement model test, the structural model test, and the 

model fit test, and the correlation test between latent 

variables are performed. The results of path analysis (SEM) 

are shown in Figure 1. 

 

 
 

Fig.1. SEM Model Relationship of Severity Diagnosis and 

Recovery of Breast Cancer 

III. RESULTS AND DISCUSSION 

To test the accuracy of SEM models, the measurement 

model test, structural model test, and model fit test, and 

correlation test between latent variables have been done. 

    The measurement model test results between the severity 

variables and their indicators  found  CFA (Confirmatory 

Factor Analysis)  with the probability value of severity with 

grade (p = 0.001), with behavior (p = 0.275), and with 

topography (p = 0.276) . This showed that the grade indicator 

was related to severity, but the behavior and topography 

indicators did not have a significant relationship with the 

exogenous severity variable. 

Structural model test results between the variables of 

exogenous severity with endogenous recovery found the p 

value = 0.336 (Estimate -1.994; Critical Ratio -0.962). These 

results indicated that it was not proven that severity affects 

the likelihood of recovery for breast cancer patients. 

    The model fit test found the Goodness of Fit Chi-square 

value 213,657 (df 53, and probability level 0.001); and the 

AGFI (Adjusted Goodness-of-Fit-Index) value of 0.787 

(significant level > 0.90). Other Model Fit Tests obtained 

CMIN 213,657 results (df  53, p value 0.001), and obtained 

CMIN / DF (The Minimum Sample Discrepancy Function 

divided with Degree of Freedom) of 4,031 (significant level < 

0.05); RMSEA (Root Mean Square Error of Approximation) 

of 0.122 (significant level <0.08), and RMR (Root Mean 

Square Residual) of  0.955 (significance level <0.05). 

 

Table-I: Model Fit Test Result 
Model CMIN Df CMIN/Df RMSEA AGFI RMR 

Default  

Model 

213.657 53 4.031 0.122 0.787 0.955 

Saturated 

Model 

-- -- -- -- -- 0.001 

Independent 

Model 

645.675 78 8.278 0.189 0.622 0.941 

 

Correlation test found a correlation value between latent 

variables where the patient's historical correlation value with 

severity 0.037; nursing with severity -0,070; and history of 

patients with nursing -0.024. 

The measurement model test results did not show a 

significant relationship between indicators (behavior and 

topography) with their latent variables. This is probably due 

to the diagnosis of this pathology does not describe the 

severity of breast cancer. 

Structural model test results indicate that the severity does 

not affect the likelihood of recovery from breast cancer 

patients. This means that diagnosis based on pathology 

diagnosis is not very important in predicting recovery. 

Besides that, the treatment factor also does not affect 

recovery. Therefore, it appears that this model is not 

supported by existing data. 

The situation of the model that is not fit is supported by 

several results of the fit model (CCMIN / DF, AGFI, RMSEA 

and RMR) which are not significant. In addition, the 

correlation test found correlation values between latent 

variables with low severity or weak correlations. 
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IV. CONCLUSION 

It was concluded that the measurement model test showed 

that the exogenous variable did not have a significant 

relationship with the indicator, the structural model test did 

not show the significant effect of the exogenous severity 

variable on recovery; the suitability test of the model shows 

that this model lacks support from the data; and correlation 

test between exogenous variables and latent variables has 

weak correlation. 

Therefore, it is recommended to do remodeling to get a 

more appropriate and significant relationship pattern. In 

addition, elimination of outliers, transformation of the scale 

size of variables, addition of samples, changes in the 

selection of indicators to latent variables, further analysis 

using more specialized sub models, and other options replace 

the AMOS analysis program with Smart PLS. 
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