
CHAPTER I  

INTRODUCTION 

 

1.1  Background 

Curre~ntly, Acute~ Re~spiratory Infe~ctions (ARI) are~ still one~ of the~ major he~alth 

proble~ms globally [1]. ISPA is an acute~ inflammatory condition of the~ uppe~r and lowe~r 

re~spiratory tract cause~d by infe~ction with microorganisms, such as bacte~ria or viruse~s, 

whe~the~r or not the~y involve~ lung tissue~ (pare~nchyma) [2]. The~ dise~ase~ include~s various forms 

of infe~ction, with varying se~ve~rity de~pe~nding on the~ type~ of pathoge~n, the~ patie~nt's body 

condition, as we~ll as e~nvironme~ntal factors [3]. 

ISPA is known to be~ the~ le~ading cause~ of morbidity and mortality due~ to infe~ctious 

dise~ase~s worldwide~, ne~arly 4 million pe~ople~ die~ from acute~ re~spiratory infe~ctions e~ach ye~ar 

[4], and has a fairly high rate~ of transmission [5]. In Indone~sia itse~lf, ISPA is classifie~d as a 

common dise~ase~ e~xpe~rie~nce~d by childre~n to adults, with the~ fre~que~ncy of coughing 

accompanie~d by fe~ve~r ave~raging 3 to 6 time~s pe~r ye~ar. ISPA is also the~ main cause~ of the~ 

high numbe~r of visits to he~alth facilitie~s, which is around 40%–60% of the~ total visits to he~alth 

ce~nte~rs and 15%–30% of outpatie~nt and hospitalize~d visits [6]. 

Afte~r unde~rstanding the~ urge~ncy of ISPA dise~ase~, the~ author colle~cte~d data dire~ctly 

through a case~ study at RH Farma Surabaya Pharmacy in the~ pe~riod January 2025 to April 

2026. The~ data obtaine~d was in the~ form of drug pre~scriptions re~de~e~me~d by the~ patie~nt and 

information on the~ symptoms e~xpe~rie~nce~d. Base~d on this data, it is known that most pe~ople~ 

who re~de~e~m drugs e~xpe~rie~nce~ symptoms re~late~d to ISPA, such as cough, fe~ve~r, shortne~ss of 

bre~ath, or sore~ throat. 

Howe~ve~r, be~cause~ ISPA cove~rs various type~s of dise~ase~s with fairly broad 

characte~ristics, furthe~r grouping is carrie~d out to ide~ntify the~ most dominant dise~ase~s. From 

the~ re~sults of the~ analysis base~d on dire~ct data through a case~ study at the~ RH Farma Surabaya 

Pharmacy in the~ January 2025 pe~riod, it is known that the~ most common symptoms le~ad to 

indications of bronchitis, which is one~ of the~ common type~s of ISPA [7]. Acute~ bronchitis 

itse~lf is de~fine~d as inflammation of the~ re~spiratory tract, from the~ trache~a to the~ bronchi, 

cause~d by an infe~ction, and is ge~ne~rally characte~rize~d by a phle~gm or dry cough that lasts le~ss 

than thre~e~ we~e~ks [8]. In Indone~sia, case~s of bronchitis re~ach around 1.6 million pe~ople~, and 

in E~ast Java in particular, the~ pre~vale~nce~ is quite~ high, e~spe~cially in childre~n 16.3%, 

adole~sce~nts 56.5%, and adults 27.2% [9]. 



In dise~ase~ pre~diction syste~ms, machine~ le~arning algorithms  have~ a ve~ry important 

role~ in analyzing data and ge~ne~rating accurate~ pre~dictions. One~ of the~ algorithms that has 

be~e~n conside~re~d e~ffe~ctive~ in this re~gard is CatBoost [10]. CatBoost has its own advantage~s 

through a gradie~nt boosting me~chanism  that is spe~cifically de~signe~d to handle~ he~te~roge~ne~ous 

data. This algorithm is able~ to improve~ mode~l stability and provide~ optimal pre~diction 

pe~rformance~. The~ approach use~d in CatBoost utilize~s e~fficie~nt coding te~chnique~s to minimize~ 

the~ risk of ove~rfitting. This strate~gy contribute~s gre~atly to improving the~ ove~rall accuracy of 

the~ mode~l, as CatBoost was de~ve~lope~d with the~ primary goal of addre~ssing the~ we~akne~sse~s 

of  conve~ntional boosting algorithms  [11]. In addition, the~ use~ of CatBoost in the~ he~alth fie~ld 

is still re~lative~ly rare~, whe~n compare~d to othe~r popular algorithms such as XGBoost or 

LightGBM, thus providing a fre~she~r and more~ innovative~ scie~ntific contribution [12]. 

Although CatBoost is capable~ of ge~ne~rating pre~dictions, this algorithm is a black box 

be~cause~ it doe~s not dire~ctly e~xplain the~ re~ason be~hind the~ pre~dictive~ re~sults give~n. To answe~r 

the~se~ challe~nge~s, this study applie~d a mode~l inte~rpre~tation me~thod, name~ly SHAP (SHaple~y 

Additive~ e~xPlanations). In the~ conte~xt of pre~diction, the~ SHAP value~ re~pre~se~nts the~ 

contribution of e~ach fe~ature~ to the~ mode~l's output in a fair and me~asurable~ manne~r. E~ach 

fe~ature~ e~xe~rts a diffe~re~nt magnitude~ and dire~ction (positive~ or ne~gative~), de~pe~nding on its 

role~ in de~te~rmining the~ pre~dictive~ re~sults produce~d by the~ mode~l [13]. 

Using SHAP e~ncapability, e~ach fe~ature~ is analyze~d for its contribution to the~ output 

value~ produce~d. The~ re~sults show whe~the~r a symptom drive~s the~ pre~diction in a positive~ 

(indicate~d bronchitis) or ne~gative~ (non-bronchitis) dire~ction. Thus, it can be~ ide~ntifie~d which 

fe~ature~s have~ the~ most influe~nce~ on the~ mode~l's de~cisions. This analysis provide~s a more~ 

transpare~nt and inte~rpre~tive~ unde~rstanding of the~ algorithm's de~cision-making proce~ss. 

The~ re~sults of this inte~rpre~tation are~ the~n use~d to de~sign a drug re~comme~ndation 

syste~m. By knowing the~ main symptoms that drive~ the~ pre~diction of bronchitis, the~ syste~m 

can re~comme~nd the~ appropriate~ type~ of me~dication base~d on pre~vious patie~nt data patte~rns. 

To support consiste~ncy and clarity in re~comme~ndations, this syste~m is de~signe~d using a rule~-

base~d syste~m approach, which is by e~stablishing rule~s base~d on the~ symptoms indicate~d by 

bronchitis. Thus, if in the~ future~ the~re~ are~ patie~nts with similar symptom patte~rns, pharmacists 

can imme~diate ~ly provide~ appropriate~ drug re~comme~ndations without the~ ne~e~d to go through 

re~pe~ate~d me~dical consultation proce~sse~s, e~spe~cially for mild case~s that commonly occur. 

In ge~ne~ral, the~ de~ve~lope~d syste~m is e~xpe~cte~d to be~ able~ to e~ncourage~ the~ 

improve~me~nt of the~ quality of he~alth se~rvice~s at the~ primary le~ve~l. The~ main focus is dire~cte~d 

at improving work e~fficie~ncy, acce~le~rating the~ de~cision-making proce~ss, and accuracy in 



providing appropriate~ inte~rve~ntions to patie~nts. This pre~dictive~ approach provide~s 

opportunitie~s for he~althcare~ worke~rs, e~spe~cially in pharmacie~s, to re~spond to patie~nt 

complaints more~ quickly, pre~cise~ly, and data-drive~n. 

1.2.  Problem Formulation 

Base~d on the~ above~ background de~scription, the~ proble~ms that can be~ formulate~d are~ 

as follows: 

1. How can the~ CatBoost algorithm be~ use~d to pre~dict Bronchitis Dise~ase~ base~d on 

patie~nt symptom data at RH Farma Surabaya Pharmacy? 

2. How can the~ SHAP approach be~ use~d to inte~rpre~t the~ most influe~ntial symptom factors 

in the~ pre~diction of Bronchitis Dise~ase~ using the~ CatBoost algorithm? 

3. How can the~ combination of the~ CatBoost algorithm and the~ SHAP me~thod improve~ 

accuracy and transpare~ncy in bronchitis pre~diction? 

4. How can the~ re~sults of pre~diction inte~rpre~tation be~ use~d in  a rule~-base~d syste~m of 

drug re~comme~ndations  to support de~cision-making at RH Farma Pharmacy? 

1.3.  Purpose 

Base~d on the~ formulation of the~ proble~m that has be~e~n de~te~rmine~d, the~ obje~ctive~s of 

this re~se~arch are~ as follows: 

1. Analyzing the~ application of the~ CatBoost algorithm in pre~dicting Bronchitis Dise~ase~ 

base~d on patie~nt symptom data at RH Farma Surabaya Pharmacy for the~ pe~riod 

January 2025 to April 2026. 

2. Using the~ SHAP me~thod to ide~ntify the~ main factors of symptoms that contribute~ to 

the~ pre~dictive~ outcome~ of Bronchitis Dise~ase~. 

3. E~valuate~ the~ e~ffe~ctive~ne~ss of the~ combination of the~ CatBoost algorithm and the~ 

SHAP me~thod in improving the~ accuracy and transpare~ncy of bronchitis dise~ase~ 

pre~diction as the~ basis of  a rule~-base~d syste~m of drug re~comme~ndations. 

1.4.  Benefits 

This re~se~arch is e~xpe~cte~d to provide~ be~ne~fits for various partie~s as follows: 

1. For Acade~mics and Re~se~arche~rs: 

a. Adding insights into the~ application of CatBoost algorithms and SHAP me~thods in 

pre~dictive~ analysis base~d on he~alth data. 

b. Provide~ a re~fe~re~nce~ for furthe~r re~se~arch in the~ fie~ld of machine~ le~arning, me~dical 

data analysis, and pre~diction of Bronchitis using patie~nt symptom data. 

2. For Pharmacie~s and Me~dical Pe~rsonne~l: 



a. Assist pharmacie~s in ide~ntifying the~ patte~rn of patie~nts' symptoms associate~d with 

Bronchitis Dise~ase~ to support e~arly diagnosis. 

3. For Patie~nts and Socie~ty: 

a. Improve~ the~ e~fficie~ncy of he~alth se~rvice~s with more~ practical re~comme~ndations 

base~d on symptom data. 

b. Assist patie~nts in ge~tting more~ appropriate~ tre~atme~nt according to the~ re~sults of 

dise~ase~ pre~diction base~d on the~ symptoms e~xpe~rie~nce~d. 

1.5.  Problem Limitations 

In orde~r for this re~se~arch to be~ more~ focuse~d and dire~cte~d, the~ limitations of the~ 

proble~ms se~t are~ as follows: 

1. This study only use~d patie~nt symptom data and drug purchase~ history at RH Farma 

Surabaya Pharmacy in a ce~rtain pe~riod. 

2. The~ data use~d in this study we~re~ limite~d to patie~nt symptom information and 

me~dication purchase~ history re ~late~d to Bronchitis, so it did not include~ othe~r me~dical 

data that may be~ re~le~vant (e~.g. laboratory te~st re~sults, more~ in-de~pth history of othe~r 

dise~ase~s). 

3. The~ algorithm use~d in this study is CatBoost for dise~ase~ pre~diction and the~ SHAP 

me~thod for inte~rpre~tation of pre~diction re~sults, without comparing with othe~r 

algorithms. 

4. This study focuse~d only on pre~dictive~ analysis and inte~rpre~tation of symptom factors, 

without dire~ct clinical inte~rve~ntion. 

5. The~ re~sults of this study are~ inte~nde~d to ide~ntify patte~rns and symptom factors re~late~d 

to bronchitis indications base~d on pharmacy data, and are~ not inte~nde~d as an official 

me~dical diagnostic tool. 

 


