HEALTH

Zewity Qi Notons

NOTIONS

FPublished by

Humanistic Network for Science and Technology

HOME ABOUT LOGIN REGISTER SEARCH CURRENT ARCHIVES ANNOUNCEMENTS ARTICLE TEMPLATE INDEXING STATISTICS

TABLE OF CONTENTS
LITERATURE REVIEW

Socio-Cultural Determinants of Treatment Seeking Behavior ameong Tuberculosis Patients: A POF
Systematic Review of a Qualitative Study Da2-103

Imelda Sussanti Noilius, Dien Anshari

ORIGINAL RESEARCH

The Effect of Egg White Consumption on the Healing of Perineal Wounds in Post Partum POF
Mothers at Harjono Ponoroge Hospital 104107

Yusting Purwoningsih, Wiwiek Retti Andriani

Innovative Pregram of Sempu Health Center in Reducing MMR through SAKINA POF
Susilfowati Susilowat R
The Effect of Sodium Fluoride Administration on IL-18 and TMF-n Expression on Orthedontic POF
Teeth Movement 113117
Rina Sutjioti, Erna Sulistyani, jianta, Hermiyati Hermiyoti, Dwi
Prijotmoka, Adik Wulond
Correlation of Neutrophil and Lympheocyte Counts in Patient Infected with Coronavirus POF
(Covid-19) 11812
Nur Aling Hideyatur Rizki, Anik Hondoyati, Ellies Tunjung Sor Mouwlidiyamti
Subset Best Method Regression Analysis with Cp Mallows Statistics on Factors Affecting Life POF
Expactancy 1242127
Hardion Bimanto, Hor Besuki Notobroto, Soengrnataling Melenioni
Self-Efficacy and Stress Management of Nurses in a Rural Health Unit POF
128-137

Angelito E. Alvarodo, King Ferdinond A. Woldez, fored Noah M. Voldez, Denniglie Pouline G. Voldez,
Mikzela C. Viernes, Gladys T. Villarta, fesso Groce L. Yamo, Yeabel V. Ygnooio



EDITORIAL TEAM

CHIEF EDITOR (VALID FROM JANUARY 1, 2020)
Prof. Or. Heru Santoso Wahito NUGROHO, Poltekkes Kemenkes Surabaya (Health Polytechnic of Surabayal, Indonesia
EDITORS (VALID FROM JANUARY 1, 2020)

Jzel Rey U. ACOB, Department of Mursing. Visayas State University, Philippines

Or. 5ahrir SILLEHU, Department of Public Health, STIKes (College of Health Science) "Maluku Husada”, Indonesia
Tanko Titus AUTA, Department of Mursing, Niger State Ministry of Health, Minna, Nigeria

Wiwin MARTININGSIH, Poleekkes Kemenkes Malang (Health Polytechnic of Malang), Indonesia

Somsak THOJAMPA, School of Nursing, Maresuan University, Thailand

Or. Hadi FRAYITND, Department of Public Health, Universitas Jember, Indonesia

Or. Mfuh Anita Y. LUKONG, Department of Nursing Science, Faculty of Allied Health Sciences, College of Health Sciences, Ahmadu
Bellz University, Nigeria

Wictoria KALUSOPA, School of Nursing. University of Zambia, Zambia

Sanglar FOLMOEK, Faculy of Mursing, Maresuan University, Thailand

ZIhanibek YESSIMBEKOV, Food Engineering Department, Shakarim State University, Kazakhstan

ADMINISTRATOR (VALIF FROM JANUARY 1, 2020)

Supar]i SLUPAR]I, Poltekkes Kemenkes Surabaya. Indonesia



UNIVERSITAS AIRLANGGA

FAKULTAS KESEHATAN MASYARAKAT
Kampus C Mulyorejo Surabaya 601115 Telp.031-5920948, 5920949 Fax 031-5924618
Laman : http://www.fkm.unair.ac.id: E-mail: info@fkm.unair.ac.id

SURAT KETERANGAN
Nomor : 3148/UN3.1.10/KP/2023

Yang bertandatangan di bawah ini :

Nama : Dr. Santi Martini, dr. M.Kes

NIP : 196609271997022001

Pangkat/Golongan : Pembina / Gol. (IV/a)

Jabatan : Dekan

Dengan ini menerangkan bahwa :

Nama - Dr. Hari Basuki Notobroto, dr., M.Kes

NIP : 196506251992031002

Pangkat/Golongan : Pembina (Gol. 1V/a)

Jabatan : Lektor Kepala

Telah melaksanakan penelitian dengan judul sebagai berikut :

No. Judul Karya llmiah Tahun Pelaksanaan
1 Individual and Neighborhood Socioeconomic status in 2019

the prediction of liver transplantation among patients
with liver disease (C-18)

Survival Analysis of Hemodialysis Patients (C-25) 2016
Climate Conditions, Larvae Free Number, DHF 2013
Incidence in Surabaya Indonesia ( C-37)

4 Development of Air Polluter Model for the Carbon 2014

Monoxide (CO) Element Based on Mixed
Geographically  Temporal ~ Weighted  Regression
(MGTWR) Kriging (C-38)

5 Comparison Between Hotdeck Method and Regression 2016
Method in Handling Health Science Missing Data (C-47)
6 Effect of Climate and Sanitation of Rats Population and 2016

Index Flea as Indicator Detection Yersinia Pestis in Port
Surabaya (C-51)

7 Factors that Affect the Incidence of HIV/AIDS (An 2016
Analysis Using Tobit Regression) (C-57)

8 Demographic Transition and Conditions of Health to 2016
Elderly People in East Java Province, Indonesia (C-58)

9 Survival Cox Proportion Hazard in Chronic Kidney 2018

Disease with Hemodialysis at Haji General Hospital,
Surabaya (C-62)

10 | Risk Factors Clustering of Malnutrition Case Based on 2018
The Utilization of Toddler Health Service at Lamongan
Regency in 2016 (C-63)

11 | The Role of the National Health Insurance Program in 2020
the Use of Health Services in City X (C-74)
12 | Multilevel Analysis of Lifestyle and Household 2022

Environment for Toddlers With Symptoms of Acute
Respiratory Infection (ARI) in Indonesia in 2007, 2012,
and 2017 (C-94)

13 Indikator Karakteristik Fisik Rumah Dominan dalam 2016




Penentuan Status Kemiskinan untuk Program Rehab
Rumabh tidak Layak Huni di Kabupaten Sidoarjo (C-110)

14 | Perbandingan Tingkat Konsistensi Normalitas Distribusi 2014
Metode Kolmogorov-Smirnov, Lilliefors, Shapiro-Wilk,
dan Skewness-Kurtosis (C-105)

15 | Penerapan Metode Artificial Neural Network dalam 2019
Peramalan Jumlah Kunjungan Ibu Hamil (K4) (C-112)
16 | Viability Status of Diabetes Melitus Patients with 2020

Complications of Hyperglycaemia, Cetoasidosis, and
Gangrene (C-119)

17 | Prevalensi Rasio Pelayanan Kesehatan Maternal dan 2016
Ketersediaan Fasilitas Kesehatan di ERAJKN/KIS di
Indonesia (C-124)

18 | Faktor Demografi WUS yang Berhubungan Dengan 2018
Status Gizi Berdasarkan LILA di Puskesmas Pacarkeling
Tahun 2017 (C-126)

19 | Comparison of MICE and Regression Imputation for 2018
Handling Missing Data (C-130)

20 | The Affecting Factors to Grade of Breast Cancer in Dr. 2018
Soetomo Hospital of Surabaya (C-133)

21 | Risk Factors of HIV and AIDS Mortality At Ibnu Sina 2018
Hospital (C-134)

22 | Subset Best Method Regression Analysis with Cp 2022
I(\él:allgv%s Statistics on Factors Affecting Life Expectancy

-135
23 | Hubungan Pola Pengasuhan Orang Tua dengan Tindakan 2017

Pencegahan Kekerasan Seksual pada Anak (C-136)

Adapun penelitian tersebut layak dilakukan dan menghasilkan output yang sangat baik,
meskipun belum ada Uji Ethical Clearance karena merupakan penelitian yang menggunakan
data sekunder.

Demikian surat keterangan ini kami buat untuk dapat dipergunakan sebagai persyaratan
pengusulan Jabatan Fungsional Guru Besar.



HariBasukiNotobroto
Rectangle


Health Notions, Volume 6 Number 03 (March 2022) ISSN 2580-4936

DOI: http://dx.doi.org/10.33846/hn60306
http://heanoti.com/index.php/hn

HEALTH

NOTIONS

RESEARCH ARTICLE
URL of this article: http://heanoti.com/index.php/hn/article/view/hn60306

Subset Best Method Regression Analysis with Cp Mallows Statistics on Factors
Affecting Life Expectancy

Hardian Bimanto*“”, Hari Basuki Notobroto?, Soenarnatalina Melaniani®
UCAYMagister Program, Department of Biostatistics and Population, Faculty of Public Health, Universitas
Airlangga, Indonesia; hardian.bimanto-2019@fkm.unair.ac.id (Corresponding Author)
2Department of Biostatistics and Population, Faculty of Public Health, Universitas Airlangga, Indonesia;
harinotobroto@gmail.com
3Department of Biostatistics and Population, Faculty of Public Health, Universitas Airlangga, Indonesia;
soenarnatalina.m@fkm.unair.ac.id

ABSTRACT

One method used in the multiple linear regression model is the best subset using Cp Mallows statistics. The best
subset begins by combining independent variables to describe the dependent variable. Select a combination with
a high coefficient of determination and a low Cp value. The purpose of this study was to apply the best
subset method of Cp Mallows statistics to obtain multiple linear regression models of factors that affect life
expectancy. This survey was a secondary data survey using data from Health Profiles published in 2016 in
East Java. Data from 38 cities with dependent variables were life expectancy and independent variables such as
diarrhea prevalence, dengue prevalence, healthy homes, clean and healthy living behavior, and average school
hours. The results showed that the coefficient of determination was 69.7% and the Cp value was 3.9 for the three
combinations of diarrhea prevalence, healthy family, and average school hours.

Keywords: life expectancy; subset best method; regression; Cp Mallows

INTRODUCTION
Background

Simple linear regression is used when there is only one independent variable, but multiple regression is
used for multiple independent variables . Regression model selection is the selection of independent variables
(independent variables) contained in the regression model to explain the dependent variables (dependent
variables) @. When determining the model, you can enter the independent variables together or individually @,
Still, all the variables in the regression model make the model the most appropriate, efficient, and theoretical way
to explain the dependent variables, it cannot be rational ®. One of the methods used in modeling is best subset
regression ©). The best subset regression allows any combination of independent variables that can explain the
dependent variable ©.

There are several conditions for choosing the right model for Best Subset Regression. One of them uses
Cp Mallow's statistics ™. The best subset regression statistics using Cp Mallows start with choosing the simplest
model, a one-variable model. Then move to another variable one at a time ®. In the best subset approach,
predictive modeling uses all independent variables. All independent variables are considered important for
obtaining the correct model using the best subset method using Mallows' Cp statistics and building all possible
combinations of variables. Then make a selection based on a small error and a small Cp value in the appropriate
regression model ©,

Purpose

The purpose of this study was to apply the best subset method of Cp Mallows statistics to obtain multiple
linear regression models of factors that affect life expectancy.

METHODS

Health is affected by several factors, including environmental factors, morbidity, and level of education.
A study entitled Factors Affecting Life Expectancy in Gembel Regency @9 shows that clean and healthy lifestyles
affect life expectancy in Gembel Regency. A study @V suggests that one of the factors contributing to the
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development of diarrhea is caused by a lack of a clean and healthy lifestyle. The variables investigated are the
factors that affect your health. Henrik L. Bloom's theory explains that health is affected by four factors:
environmental factors, behavior, health care, and heredity. One of the environmental factors that can affect health
is the prevalence of diarrhea and dengue @2, Life expectancy, high or low, depends on the factors that influence
it.

This survey was a secondary data search and is the population of all districts/cities in East Java. The sample
consists of 38 districts and cities taken from the Central Statistics Bureau of East Java in 2016. The data used East
Java Health Profile In this study; life expectancy was a dependent variable in East Java in 2016. The influencing
factors were the prevalence of diarrhea, dengue fever, clean and healthy living behavior, healthy living, and
independent variables.

To obtain mathematical models that can predict the factors that influence life expectancy in East Java, they
need to be analyzed statistically. In this case, multiple linear regression analysis is used because the analysis is
primarily used to address the problem of life expectancy and helps determine the effect of the independent variable
on the dependent variable. This study uses multiple regression using the best statistical subset of the Cp Mallows
regression method. Cp Mallow's statistics can provide the accuracy of possible models constructed from all
independent variables 3

RESULTS

Mallows Cp statistics are used to evaluate the suitability of regression models. When you select a model
in this way, all variables in the model are considered important, many equations form all possible combinations
of variables, and then one selection is made. Combination of Cp and R?q; value criteria.

Table 1. Variable combination of Cp and R%; value criteria

Group Variable combination R? (%) R?adi (%) Cp S?
A 1 X1 6.70 4.10 70.30 2.01
2 X2 0.00 0.00 77.80 2.08
3 X3 40.70 39.10 32.30 1.60
4 Xa 20.00 17.80 55.40 1.86
5 Xs 53.50 52.20 18.00 1.42
B 1 X1,X3 47.60 44.60 26.50 1.53
2 X1,Xs 65.20 63.30 6.90 1.24
3 X2,Xs 54.80 52.20 18.60 1.42
4 X3,X5 59.20 56.80 13.60 1.35
5 X4,Xs 57.30 54.80 15.80 1.38
C 1 X1,X2,X5 65.70 62.70 8.30 1.25
2 X1,X3,X5 69.70 67.00 3.90 1.18
3 X1,X4,X5 67.00 64.10 6.90 1.23
4 X2,X3,Xs 61.60 58.20 13.00 1.33
5 X3,X4,X5 60.90 57.50 13.70 1.34
D 1 X1,X2,X3,X4 51.00 45.00 26.80 1.52
2 X1,X2,X3,X5 70.90 67.40 4.50 1.17
3 X1,X2,X4,X5 67.40 63.40 8.40 1.24
4 X1,X3,X4,X5 70.30 66.70 5.20 1.18
5 X2,X3,X4,X5 62.90 58.40 13.40 1.32
E 1 X1,X2,X3,X4,X5 71.40 66.90 6.00 1.18

Choose a combination of Independent variables on the condition that the value of Cp is small and RZ; is
close to 100%.
Table 2. Variable Combinations Formed

Variable combination R? R?adi (%) Cp S?
Xs 53.5 52.20 18.00 1.42
X1,Xs 65.2 63.30 6.90 1.24
X1,X3,Xs 69.7 67.00 3.90 1.18
X1,X2,X3,X5 70.9 67.40 4.50 1.17
X1,X2,X3,X4,X5 71.4 66.90 6.00 1.18
Description:

X1 = Diarrhea prevalence
X2 = Dengue Hemorrhagic fever prevalence
X3 = Healthy house
X4 = Clean and healthy life behavior
Xs = Average length of time in school
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The next step is to select the appropriate combination of simultaneous and regression coefficient test
variables for each independent variable. The test is first run from most variable combinations, that is, five
independent variable combinations. If you want to use an alpha of 0.05, use the Anova hypothesis as follows:
Ho: There is no significant common effect between the independent variables of the dependent variable
H1: There is a significant joint effect between the independent variables of the dependent variable

Table 3. Simultaneous test of regression model with independent variables

Model DF SS MS F-value p
Regresion 5 112.107 22.421 15.960 0.000
Eror 32 44.962 1.405
Total 37 157.069

In Table 3, p <0.05 (Ho was rejected). The value of R2 or the dependent variable with a coefficient of
determination of 71.4% has important effects such as the independent variables X1, X2, X3, X4, X5. In addition,
run a regression coefficient test to see if each independent variable can explain the dependent variable. All
independent variables need to be important to get a good model. Below is the regression coefficient hypothesis
Ho: No significant effect of the independent variable on the dependent variable
Hi: Independent variables have a large effect on dependent variables

Table 4. Regression coefficient test with independent variables X1, X2, X3, X4, X5

Predictor Coefficient T p
Constant 64.33 57.15 0.000
Diarrhea prevalence (Xy) -0.0557 -3.07 0.004
DHF prevalence (X») 0.0416 1.10 0.280
Healthy house (X3) 0.0279 2.11 0.043
Clean and healthy life behavior (X4) 0.0108 0.72 0.476
Average length of time in school (Xs) 0.709 4.78 0.000

In table 4, three independent variables are significant or meet the criteria for H, rejection, namely the
prevalence of diarrhoea, healthy homes, and average years of schooling. Still, most dengue hemorrhagic fever and
clean and healthy living behaviour do not meet the criteria for rejection of Ho. Hence, this combination is not A
good model then tests a variety of four variables.

Table 5. Simultaneous Test of Regression Model with Independent Variables X1, X2,Xs, Xs

Model DF SS MS F p
Regresion 4 111.377 27.844 20.11 0.000
Eror 33 45.692 1.385 - -
Total 37 157.069 - - -

Table 5 shows the results that p <0.05, which means that there is a significant influence together, namely
the Independent variables Xi, X, X3, Xs on the dependent variable with a value of R? or a coefficient of
determination of 70.9%

Table 6. Regression coefficient test with independent variables Xi, Xz, X3, Xs

Predictor Coefficient T p
Constant 64.59 60.99 0.000
Diarrhea Prevalence -0.0578 -3.26 0.003
DHF Prevalence 0.0438 1.17 0.250
0.0306 2.43 0.021
0.727 5.00 0.000

Table 6 appears that the factors of the runs predominance, solid domestic and average length of tutoring
are littler than alpha 0.05. In contrast, the predominance of dengue hemorrhagic fever is more prominent than
alpha 0.05, which implies that the combination of four isn't an outstanding demonstration.

Table 7. Simultaneous test of regression model with independent variables X1, Xz, Xs

Model DF SS MS F p
Regresion Healthy house 109.479 36.493 26.07 0.000
Eror Average length of time in school 47.591 1.400
Total 37 157.069

Table 7 appears the comes about that p <0.05, which implies that there's a noteworthy impact together,
specifically the Autonomous factors X1, Xa, Xs on the Subordinate variable with R? esteem or the coefficient of
assurance of 69.7%
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Table 8. Relapse coefficient test with autonomous factors Xi, Xs, Xs

Predictor Coefficient T p
Constant 65.156 68.79 0.000
Diarrhea Prevalence -0.0608 -3.44 0.002
Healthy house 0.0279 2.24 0.032
Average length of time in school 0.728 4.98 0.000

Table 8 shows that the runs predominance, solid domestic and standard length of tutoring are noteworthy
since p <0.05 implies that all combinations with three autonomous elements influence the subordinate variable.
So the combination could be a great demonstrate

Cp Esteem and Coefficient of Assurance in All Combinations
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Figure 1. Coefficient of determination

It three varieties of the runs predominance, solid homes and standard length of tutoring meet the criteria in
clarifying life anticipation with a coefficient of assurance of 69.7% and a Cp esteem of 3.9
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Figure 2. Cp Mallow’s value
DISCUSSION

Best Subset strategy may be a strategy to induce the most excellent demonstration in relapse 4. This
strategy considers all autonomous variables essential to utilize. Another, make openings by combining all the
Autonomous factors to clarify the Dependent variable ). Usually necessary because the more Free elements used
in making the relapse demonstrate, the superior since it'll be depicted as an entirety in predicting the circumstance
within the populace 9, After making a combination of Autonomous factors that are shaped with one combination,
two combinations, three combinations, and so on, select the most excellent combination with fundamental criteria,
to be specific by considering the tall coefficient of assurance and Mallows Cp esteem @7,

The coefficient of assurance is the amount utilized to degree the fit within the relapse show. Estimation is
done by calculating the differences of autonomous factors to explain the subordinate variable within the
demonstration. Agreeing to Melisa, 2009 The more noteworthy the coefficient of assurance within the demonstrate
or condition, the more prominent the level of certainty within the show in clarifying the subordinate variable ®®,

The Cp Mallows esteem is the assessed esteem to induce the remaining or mistake within the combination
by comparing the cruel square error between factors. Concurring to Hanum, 2011 the contrast within the affection
of Cp to the variety of free factors will be utilized as a degree of mistake within the demonstration to ensure that
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the chosen combination of Independent variables will have a minor error in clarifying the subordinate variable
within the show @9, The inadequacy of the Most excellent Subset of Mallows Cp factual strategy requires a long
and careful step in making conceivable combinations and calculating the Cp esteem as a condition for choosing a
great combination @9,

Based on the results of research that has been carried out, it is found that the prevalence of diarrhoea affects
life expectancy. The results of the significant value of the partial statistical test of 0.002, which is less than 0.05,
and the negative value of the regression coefficient is 0.0608, which means that every decrease in the prevalence
of diarrhoea by one case per 1000 population can increase life expectancy by 0.0608. year. This is in line with
Hendrik L. Blum's theory which proves that environmental factors are factors that influence the health status Y.

Based on information from Riskedas in 2013 ), East Java Territory was within the 11th position with the
highest predominance of the runs out of 33 territories in Indonesia. If numerous individuals have diarrhoea in a
region, it'll directly influence their well-being . It was evident from this study that the predominance of loose
bowels is conversely relative to life anticipation, which suggests that the higher the frequency of loose bowels,
the lower the life hope of an individual ¢4,

A sound domestic is one of the variables that can influence life anticipation. Based on the comes about of
the think about, an excellent domestic influences life anticipation. That can be proven by a halfway real test of
0.032, less than 0.05. The esteem of the regression coefficient is positive at 0.0279, which implies that each one
per cent increase in sound homes will increment life anticipation 0.0279 a long time. Typically in line with
individuals who live in stable environments have greater well-being than individuals who live in undesirable
situations ©®. The sound environment alluded to here may be a house or territory that has a clean water supply,
squander administration, and transfer of faeces. Typically related to this investigation, a clean and sound domestic
can decrease the hazard of malady and increment life anticipation 9,

The average length of time in school is one of the components that can influence life hope—typically
demonstrated by the comes about of a halfway real test of 0.000 which is less than 0.05. The esteem of the
regression coefficient is positive at 0.728, which suggests that each increment in one year of tutoring can increment
life anticipation by 0.728 years. On the off chance that somebody has tall information, the insight of one's well-
being will increase. The average length of tutoring depicts a person's instruction which implies that education is
required to make strides in the quality of human life; moving forward, wellbeing status isn't as it were sound but
broad-minded.

CONCLUSION

The Leading Subset strategy makes a combination shaped from all the Autonomous factors. Making these
combinations decides the conditions in a populace that cannot be known as an entire. So that it can be utilized to
play down show mistakes in expectations. The more free factors, the populace forecasts will be portrayed entirely.
Variables that influence life hope in East Java Territory in 2016 are the predominance of the runs, solid homes
and the normal length of the school.
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