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Abstract. Health care is a treatment received by the community provided by 

health workers. The quality of health services will provide satisfaction to health 

services. Service actions that affect the value of satisfaction are availability and 

completeness of facilities, physical evidence of administration, reliability of 

officers, responsiveness of officers, guarantees received by patients and families 

of patients, and empathy felt by patients. This level of satisfaction assessment is 

in the form of an ordinal scale that is not satisfied, less satisfied, satisfied and 

very satisfied. The analysis used to determine the level of satisfaction is by 

ordinal logistic regression analysis. The sample used in this study is the patient 

or family of patients at Raden Mattaher Hospital. The stages of data analysis used 

are the validity and reliability test, parameter estimation, model feasibility test, 

parameter significance test and the best model selection. The results of the 

analysis obtained the best models �̂� = [1 + exp(5,716 + 2,791𝑥1 + 4,064𝑥2 +
2,819𝑥4)]−1 and �̂� = [1 + exp(12,886 + 2,791𝑥1 + 4,064𝑥2 +
2,819𝑥4)]−1with factors that influence the level of quality of health services at 

Raden Mattaher Hospital, namely physical evidence, availability and 

completeness of facilities and responsiveness. 
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1. Introduction 

Health is a basic need needed by every human being. Health is needed as a base for 

everyone to live their lives. Particular attention to public health is one of them in health 

services. Health care is a treatment given by the health stakeholders to the community. 

According to Muninjaya (2014), this health service always refers to service quality(6). 

Mulyadi (2013) added that the quality of health services for patients provided by health 

workers includes empathy, respect and responsiveness to their needs, while the quality of 

services for health workers is free to do everything professionally(5). 

Satisfaction of health services according to Daniel (2010) can be seen in terms of 

tangible evidence, reliability, responsiveness, assurance and empathy(2,3). This service 

satisfaction will determine a service quality. This service satisfaction can be categorized 

into categories of very satisfied, satisfied, less satisfied and dissatisfied. This division of 

satisfaction categories follows an ordinal data scale. The level of service satisfaction is 

strongly influenced by several supporting factors, so according to statistics, the possible 
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analysis is ordinal logistic regression analysis. According to Hosmer and Lemeshow 

(2000) ordinal logistic regression is an analysis that discusses the relationship between 

predictor variables and response variables that have ordinal data scales(2,3). 

This study will use the object of research, Raden Mattaher Hospital because this 

hospital has received special attention about health services in Jambi Province, besides 

that this hospital is a local government hospital which is the hope of the community for 

better health services. Based on the background above, this study will model the level of 

quality of public health services at Raden Mattaher Hospital using Ordinal Logistic 

Regression and look for factors that influence the level of quality of public health services 

at Raden Mattaher Hospital. 

 

2. Experimental Section 

Ordinal logistic regression is one of the statistical analyzes to analyze response 

variables that have an ordinal scale, which consists of two or more categories with 

predictor variables which can be in the form of categorical or continuous data consisting 

of two or more variables. The model that can be used for ordinal logistic regression is the 

logit model. The logit model is the cumulative logit model. This logit model is the ordinal 

nature of the Y response formed in cumulative opportunities so that cumulative logit 

models are models obtained by comparing cumulative opportunities, namely 

opportunities less than or equal to the category of the j response at p predictor variables 

expressed in vector X, P (Y ≤j | X ̅) with opportunities greater than the response category 

– j, P (Y> j | X ̅) (2,3). Mathematically it can be written: 

𝑃(𝑌 ≤ 𝑗|�̅�) = log (
𝑃(𝑌 ≤ 𝑗|�̅�)

𝑃(𝑌 > 𝑗|�̅�)
) 

Cumulative opportunity, 𝑃(𝑌 ≤ 𝑗|�̅�) is defined: 

𝑃(𝑌 ≤ 𝑗|�̅�) =
exp(𝜃𝑗+∑ 𝛽𝑖𝑥𝑖

𝑝
𝑖=1 )

1+exp(𝜃𝑗+∑ 𝛽𝑖𝑥𝑖
𝑝
𝑖=1 )

 where 𝑗 =  1, 2, . . . , 𝐽 is the response category (1). 

So that from the cumulative opportunity form a model is obtained where if there are j 

response categories, the ordinal logistic model formed is::  

𝜋𝑗(𝑥) =
1

1+exp(𝑔𝑗−1(𝑥))
 with 𝑔𝑗−1(𝑥) = 𝛽0 + 𝛽1𝑥1 + ⋯ + 𝛽𝑝𝑥𝑝.           

The parameters of the ordinal logistic regression model can be estimated using the 

maximum likelihood method followed by the iterative Weighted Least Square (WLS) 

method, the Newton-Raphson algorithm. 

 

After estimating the parameters, a test is conducted to find out which predictor variable 

has a significant effect on the response variable. Simultaneous parameter testing or model 

feasibility test aims to see if the model used matches the data. The test statistic used is 

the Likelihood Ratio test defined: 
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𝐺 = −2 log [
∏ (

𝑛𝑖
𝑛

)
𝑛𝑖𝑛

𝑖=1

∏ �̂�𝑖
𝑦𝑖(1 − �̂�𝑖

𝑦𝑖)
1−𝑦𝑖𝑛

𝑖=1

] 

The decision criterion H_0 is rejected if G> χ_ (α (n-p-1)) ^ 2 with n many samples and 

p many predictor variables, meaning the model matches the data. 

 

After obtaining a model that matches the data, then test the significance of partial 

parameters. The significance test of the partial parameters is used to test each parameter 

of the model obtained. If the model used is not suitable for the data, this significance test 

is not necessary. The test statistics used are the Wald test defined: 

𝑊𝑖 =
�̂�𝑖

SE(�̂�𝑖)
 

The decision criterion H_0 is rejected if |𝑊𝑖| > 𝑡𝛼

2
(𝑛−𝑝) with n lots of samples and p 

many predictor variables. 

3. Results and Discussion 

Validity and Reliability 

Previously it will be tested the feasibility of the questionnaire for the data to be 

taken. 30 samples were chosen which would be tested for the feasibility of the 

questionnaire. In this study used SPSS 16 software as a tool to test questionnaires that 

will be used in the study. Based on the value of Extraction, all the factors used have the 

closeness of the relationship of variables with the factors. This can be shown from the 

extraction value greater than 50%. This means that the variable has a closeness of the 

relationship greater than 50% towards the service quality factor. As for validity, it can be 

seen from the value of Cronbach's Alpha obtained at 0.766. Because the value of 

Cronbach's Alpha is greater than r table, all the variables in the questionnaire are valid. 

Ordinal Logistic Regression Analysis 

The ordinal logistic equation used in this study to model the level of quality of 

health services at Raden Mattaher Hospital is defined:  

1. �̂� =
𝟏

𝟏+𝐞𝐱𝐩(𝟏𝟏,𝟗𝟗𝟓+𝟑,𝟏𝟐𝟏𝒙𝟏+𝟒,𝟕𝟗𝟗𝒙𝟐+𝟑,𝟐𝟎𝟑𝒙𝟑+𝟑,𝟏𝟕𝟗𝒙𝟒−𝟎,𝟖𝟏𝟐𝒙𝟓+𝟑,𝟑𝟎𝟏𝒙𝟔)
 

2. �̂� =
𝟏

𝟏+𝐞𝐱𝐩(𝟏𝟗,𝟗𝟒𝟔+𝟑,𝟏𝟐𝟏𝒙𝟏+𝟒,𝟕𝟗𝟗𝒙𝟐+𝟑,𝟐𝟎𝟑𝒙𝟑+𝟑,𝟏𝟕𝟗𝒙𝟒−𝟎,𝟖𝟏𝟐𝒙𝟓+𝟑,𝟑𝟎𝟏𝒙𝟔)
 

 

Based on the Model Fitting Information obtained Sig for 0,000 means that the ordinal 

logistic regression model is suitable for use. Then it will be checked whether each 
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variable significantly influences the level of quality of health services. Using the Wald 

test obtained only the Guarantee variable must be excluded from the model. 

Models without Predictor Guarantee Variables 

Analogous to the previous concept, the expected model is obtained as follows: 

1. �̂� =
𝟏

𝟏+𝐞𝐱𝐩(𝟏𝟏,𝟗𝟎𝟓+𝟑,𝟎𝟐𝟕𝒙𝟏+𝟒,𝟕𝟏𝟔𝒙𝟐+𝟐,𝟗𝟖𝟐𝟑𝒙𝟑+𝟐,𝟔𝟓𝟐𝒙𝟒+𝟑,𝟐𝟑𝟗𝒙𝟔)
 

2. �̂� =
𝟏

𝟏+𝐞𝐱𝐩(𝟏𝟗,𝟕𝟕𝟒++𝟑,𝟎𝟐𝟕𝒙𝟏+𝟒,𝟕𝟏𝟔𝒙𝟐+𝟐,𝟗𝟖𝟐𝟑𝒙𝟑+𝟐,𝟔𝟓𝟐𝒙𝟒+𝟑,𝟐𝟑𝟗𝒙𝟔)
 

 

Based on the Model Fitting Information obtained Sig for 0,000 means that the ordinal 

logistic regression model is suitable for use. Then check again whether each variable in 

the new model significantly affects the level of quality of health services. Using the Wald 

test obtained no parameters to be excluded from the model. But because one of the model 

requirements is said to be good if all the variables are significant, further testing is needed. 

This can be seen from the Sig value which is still quite large. Subsequently a similar test 

will be carried out but by removing the predictor variable Guarantee and Reliability. 

Models without Predictor Guaranteed Variables and Reliability 

Analog obtained by the estimation model as follows: 

1. �̂� =
𝟏

𝟏+𝐞𝐱𝐩(𝟗,𝟑𝟔𝟓+𝟐,𝟓𝟐𝟑𝒙𝟏+𝟒,𝟑𝟗𝟑𝒙𝟐+𝟑,𝟐𝟔𝟐𝒙𝟒+𝟑,𝟒𝟒𝟖𝒙𝟔)
 

2. �̂� =
𝟏

𝟏+𝐞𝐱𝐩(𝟏𝟔,𝟖𝟐𝟏+𝟐,𝟓𝟐𝟑𝒙𝟏+𝟒,𝟑𝟗𝟑𝒙𝟐+𝟑,𝟐𝟔𝟐𝒙𝟒+𝟑,𝟒𝟒𝟖𝒙𝟔)
 

Based on the Model Fitting Information obtained Sig for 0,000 means that the ordinal 

logistic regression model is suitable for use. Then it will be checked again whether each 

variable in the new model significantly affects the level of quality of health services. 

Using the Wald test the Empathy variable must be removed from the model. Furthermore, 

further testing will be carried out by eliminating the predictor variable Guarantee, 

Reliability and Empathy. 

Models without Predictor Variables Guarantee, Reliability and Empathy 

  Analog obtained by the estimation model as follows: 

1. �̂� =
𝟏

𝟏+𝐞𝐱𝐩(𝟓,𝟕𝟏𝟔+𝟐,𝟕𝟗𝟏𝒙𝟏+𝟒,𝟎𝟔𝟒𝒙𝟐+𝟐,𝟖𝟏𝟗𝒙𝟒)
 

2. �̂� =
𝟏

𝟏+𝐞𝐱𝐩(𝟏𝟐,𝟖𝟖𝟔+𝟐,𝟕𝟗𝟏𝒙𝟏+𝟒,𝟎𝟔𝟒𝒙𝟐+𝟐,𝟖𝟏𝟗𝒙𝟒)
 

 

Based on the Model Fitting Information obtained Sig for 0,000 means that the ordinal 

logistic regression model is suitable for use. Analog, then it will be checked again whether 
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each variable in the new model significantly affects the level of quality of health services. 

Using the Wald test obtained no parameters to be excluded from the model. 

Selection of the Best Model 

The selection of the best model will be indicated based on the Deviance value. 

The best model criteria is the model with the smallest Deviance value. The following can 

be seen the Deviance value of Goodness-of-fit obtained as follows: 

Table 1. Deviance value of Goodness of fit 

Model Deviance 

Overall Variables 3,596 

Without Guarantee Variables 6,147 

Without Guarantee Variables and Reliability 2,536 

Without Guarantee Variables, Reliability and 

Empathy 

1,562 

 

In addition, from the Nagelkerke value obtained at 0.395 or 39.5%. This means that 

predictor variables X_1, X_2 and X_4 can explain the Y response variable by 39.5% 

and the remaining 60.5% is explained by other variables. 

3. Conclusion 

Based on the description above it can be concluded model of the level of quality of 

public health services at Raden Mattaher Hospital uses Ordinal Logistic Regression as 

follows : 

�̂� =
𝟏

𝟏 + 𝐞𝐱𝐩(𝟓, 𝟕𝟏𝟔 + 𝟐, 𝟕𝟗𝟏𝒙𝟏 + 𝟒, 𝟎𝟔𝟒𝒙𝟐 + 𝟐, 𝟖𝟏𝟗𝒙𝟒)
 

�̂� =
𝟏

𝟏 + 𝐞𝐱𝐩(𝟏𝟐, 𝟖𝟖𝟔 + 𝟐, 𝟕𝟗𝟏𝒙𝟏 + 𝟒, 𝟎𝟔𝟒𝒙𝟐 + 𝟐, 𝟖𝟏𝟗𝒙𝟒)
 

 

Predictor variables that affect the level of quality of health services at Raden Mattaher 

Hospital are physical evidence, availability and completeness of facilities and responsive 

data. 
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