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Risk Mitigation Design For Drug Management in Pharmacy Installation 

Using The House Of Risk (HOR) Method and Analytical Hierarchy Process 

(AHP) 

 
Putry Sandy Agustina1, Nazaruddin 2, Muhammad Isnaini Hadiyul Umam3, Ismu 

Kusumanto4, Suherman5 

 
1,2,3,4,5 Industrial Engineering Department, Universitas Islam Negeri Sultan Syarif 

Kasim, Pekanbaru, *12050226300@students.uin-suska.ac.id 

 

Abstract: This research was conducted at the Klinik Annisa Medika 2 Pekanbaru pharmacy 

installation, where the hospital serves general medicine and childbirth. However, in the logistics 

management process for medicines at the clinic, stock in the storage warehouse is often excessive 

or insufficient and some have expired. Therefore, it is hoped that this research can design risk 

mitigation for drug logistics management using the HOR and AHP methods which can be 

implemented in companies. To collect data in this research, a questionnaire method is used which 

is filled in by experts, and from the results of the questionnaire data data processing can be 

carried out. Based on the results of data processing in the Phase 1 HOR method, 30 risk events 

and 30 risk agents were identified through logistics activities. In assessing risk management using 

the PIM matrix, there are 8 main risks in logistics activities. In HOR Phase 2 there are 16 

proposed preventive actions, and through calculation processing the appropriate handling 

strategy is obtained, namely replacing the drug stock data collection system. The AHP method 

involves selecting an effective system to be used in the drug data collection system. The criteria 

for selection are the choice of system to be used, the advantages of the system, and the 

disadvantages of the system. And through processing and calculations in selecting a drug stock 

data collection system, the results are a drug stock data collection system 1 with website or online 

based drug stock data subcriteria, capable of creating automatic drug stock reports, with quite 

expensive website maintenance costs. The results of the risk management strategy obtained can 

be implemented at the Klinik Annisa Medika 2 by replacing the drug stock data collection system 

with a website-based or online drug stock data collection system, in order to help make it easier 

for employees to work with accurate drug stock data collection results. 

 

INTRODUCTION 
Klinik Annisa Medika 2 is a maternity clinic clinic and also for the general public . Good 

management of drugs supplies by clinical pharmacy installations is one form of quality health services 

provided by clinics because drugs are an important component in the healing and patients care process 

. The supply of medicines in an installation is the most important thing , because medicine is one of the 

things that influences health services . Management of medicine supplies also depends on the large 

number of requests issued each day , therefore medicine management activities at the Klinik Annisa 

Medika 2 pharmacy must be carried out structurally . 

The large number of patients who come to the Klinik Annisa Medika 2means there are also many 

requests for medicines which must be dispensed by the pharmacy at the clinic every day , but with 

different disease diagnosis . Most of the medicines in the clinical pharmacy warehouse are medicines 

for diseases that are common among the community . This research identify risks through direct 

observation , conducting interviews with employees of the Annisa Medika 2 pharmaceutical clinic 

agency . The data on drugs orders summarized in the types of pills and syrups at Klinik Annisa Medika 

2 in 2023 is shown in table 1. 
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Table 1. Data on drugs orders at Klinik Annisa Medika 2 in 2023 

Num. Month Numbers of Medicine 

Orders 

Advantages / Disadvantages of 

Medicine Stock 

1. January 5243 -1982 

2. February 7560 -594 

3. March 8162 372 

4. April 7724 -137 

5. May 7982 -1273 

6. June 9355 468 

7. July 8254 248 

8. August 8152 -279 

9. September 8548 -167 

10. October 8724 -278 
( Source : Annisa Medika Pharmacy Clinic Installation 2) 

 It can be seen from the data in the table above, the large number of requests for medicines with 

an uncertain number of drug requests is one of the causes of the lack of logistics at the Annisa Medika 

2 Clinic. This can create a risk of big losses for the company, because if one month there is a shortage 

stock of medicines, then the clinical pharmacy has to reorder the medicines, then it will cost twice the 

shipping costs. If there is overstock in the storage warehouse, and the pharmacy continues to re-order 

medicines every month, then the old stock of medicines will run out, this will of course cause huge 

losses for the Klinik  Annisa Medika 2. 

 

METHODS 
This research uses the House Of Risk (HOR) method which is a risk analysis technique based 

on the idea that preventive measures , or actions taken to reduce risk agents , should always be the main 

emphasis of an active supplies chains risk management program. Actions taken to stop the formation 

of natural risk agents to stop additional risk events from occurring . Risk agents that must be prioritized 

for preventive action can be identified using the House of Risk (HOR) Model concept (Samodro, 2020) 

According to Hadi,. et al (2020) House of Risk (HOR) phase 1 to determine the assessment of 

severity and occurrence as well as the correlation of risk events and risks agent , House of analysis steps 

Risk (HOR) Phase 1 is as follows (Atmajaya., et al. 2020). The first stage is identifying the supply 

activity process company chain based on the SCOR (Supply Chain Operations References ) . This 

process division aims to find out where the risk originates. In the second stage, identify risks events (Ei) 

that occur in every company business process. In the third stage, identify the level of impact or severity 

(Si) of a risk events . This value states how much disruption a risk causes event (E i ) where the rating 

scale is 1-10 where 10 indicates extreme impact . 

The fourth stage is identifying risk agents or risks agent (Aj) as the cause of risk events and 

identify potential risks agent as the probability level of frequency of occurrence of a risk agent . The 

fifth stage is identifying the level of risk opportunity or occurrence ( Oj ) for the emergence of each risk 

agent . In this case, a scale of 1-10 is set, where 1 means it almost never happens and 10 means it often 

happens. The sixth stage is identifying the correlation between risks events with risk agent is expressed 

by Rij (0, 1, 3, 9) where the value 0 indicates no correlation and 1, 3, 9 indicate low, medium and high 

correlation respectively. 

The seventh stage is determining the Aggregate value Risk Potential (ARP). The ARP value 

will be used as input to determine risk priorities Which agent needs to be handled first to provide 

preventive measures or risk mitigation /handling strategies agent . Where to use the equation: 

ARP j  = O j Σ i S i R i  . . .(1) 

Output from House of Risk (HOR) 1 which will be used as input in House of Risk (HOR) 2. 

As for the table in the House of Risk (HOR) 1, which can be seen in the following picture (Magdalena 

and Vannie, 2019). 



 

12 

 

 
Picture1. House Of Table Risk (HOR) 1 

(Source: Magdalena and Vannie, 2019) 

House of Risk (HOR) in phase 2 carries out further identification of priority risk agents who 

will be given mitigation actions , functioning to minimize the impact of these risk agents. . The steps in 

HOR phase 2 are as follows (Atmajaya., et al. 2020): In the first stage, namely determining the risk 

agents are prioritized to be handled first based on the highest ARP value for each risk agents use Pareto 

diagrams . The second stage, if it's risky agents are included in the priority category, so the next step is 

to identify relevant mitigation actions ( PA k ) against risk agents. If the risk agent is not a priority agent 

then the agent is not processed further and is finished. 

The third stage is to determine the magnitude of the correlation between each strategy and risk 

agents with a value of 0, 1, 3, or 9 indicate no correlation, low, medium, and high, respectively. The 

fourth stage is, calculating the Total Effectiveness ( TE k ) value for each strategy using formula 2. 

TE k  = Σ j ARP j E jk  … (2) 

The fifth stage is, calculating the Total Effectiveness ( TEk ) ratio and the level of difficulty or 

degree of difficulty ( Dk ) or called Effectiveness to Difficulty of Ratio using formula 3. 

ETD k  =
TEk

Dk
  … (3) 

the priority ranking of each strategy ( Rk ) where the first rank indicates the strategy with the highest 

ETD value. Once the ETD value is known, a strategy ranking can be carried out to indicate strategic 

priorities that must be carried out by company management to reduce the potential for risk to arise agent 

that causes risk events . The table at House of Risk (HOR) 2, which can be seen in the following picture 

(Magdalena and Vannie, 2019): 

 
Picture 2. House Of Table Risk (HOR) 2 

(Source: Magdalena and Vannie, 2019) 
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Probability Impact Matrix (PIM) is a method used to qualitatively analyze the possibility of a 

risk occurring. The risk assessment is based on the chance or probability and the consequences or 

benefits obtained. 

Table 2. Risk level based on Probability Impact Matrix (PIM) 

Probability Ratings 

( Occurrence ) 

Impact Ratings ( Severity ) 

1- Very 

Low 

2-Low 3-Moderate 4-High 5-Very High 

5 – Very High      

4 – High      

3 – Moderate      

2 – Low      

1 – Very Low      
(Source: Lestari, et al., 2021) 

This research also uses the Analytical method Hierarchy Process (AHP) is also a concept for 

being able to solve complex problems in structured conditions which will be converted into parts 

(Handoko 2022). Basically, the procedures or steps in the Analytical method Hierarchy Process (AHP) 

includes, in the first stage, namely defining the problem, solution and creating a hierarchy, in the second 

stage, namely weighting in each hierarchy, in the third stage, namely normalizing the pair matrix, in the 

fourth stage, namely calculating the average row ( row avarage ) in the paired matrix with the equation: 

X =
∑i

n
  …(4) 

The fifth stage is calculating the Weight Sum Vector In this stage, we multiply the initial criteria 

comparison matrix by row average . The sixth stage is calculating consistency vector obtained from 

multiplying the weight sum vector by row average . The seventh stage is calculating Lamda Max with 

the equation: 

λ max =  
∑a

n
 …(5) 

The eighth stage is calculating the consistency value index with the following equation: 

CI =  
∑λ-n

n-1
 …(6) 

The ninth stage is calculating the consistency value ratio with the following equation; 

CR = 
CI

IR
  …( 7 ) 

 

RESULTS AND DISCUSSION 
 In collecting data on logistics process activities, the SCOR model is used, where this method 

can clearly describe the flow and scope of the supply chain starting from the plan , source , make , 

deliver and return processes so that it can help in the process of improving logistics management. When 

doing SCOR modeling, focus is used groups discussion with experts involved in the logistics flow of 

medicines at the Annisa Medika 2 Clinic. 

The risk identification process in drug logistics management is carried out by brainstorming 

with the company regarding the risks that occur, the sources causing the risks and where the risks occur. 

This risk identification process is carried out with experts who are experienced in their fields who are 

also pharmacy employees at Annisa Medika 2 Clinic and then verified with each other. This is done for 

At home of risk Phase 1 carried out a risk identification process in the drug logistics process 

using the SCOR approach. This is to describe the flow of the drug logistics process from the planning , 

source , make , deliver and return processes . Stages in the House of Risk Phase 1 is risk identification 

event ), cause of risk ( risk agent ), risk impact assessment ( severity ) and risk frequency ( occurrence 

), correlation level and aggregate calculation Risk Potential (ARP). 

The recapitulation of the results of the ARP calculation is as follows: 
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Table 3. ARP calculation results 

Ei Si Ai Oj Rij ARP Rank 

E1 7 A1 6 3 360 22 

E2 8 A2 5 3 525 17 

E3 6 A3 7 3 1253 4 

E4 6 A4 4 3 740 9 

E5 7 A5 7 3 434 20 

E6 6 A6 5 3 310 25 

E7 8 A7 9 9 1296 3 

E8 6 A8 9 9 864 6 

E9 9 A9 7 3 2037 1 

E10 8 A10 4 3 356 23 

E11 8 A11 5 9 480 18 

E12 8 A12 8 3 864 7 

E13 9 A13 6 9 678 11 

E14 7 A14 4 9 456 19 

E15 8 A15 6 9 576 16 

E16 8 A16 6 3 630 15 

E17 9 A17 7 3 413 21 

E18 8 A18 5 9 790 8 

E19 7 A19 6 3 642 14 

E20 8 A20 6 3 144 28 

E21 6 A21 4 3 72 30 

E22 9 A22 5 3 135 29 

E23 9 A23 7 3 252 26 

E24 6 A24 6 3 252 27 

E25 8 A25 6 3 342 24 

E26 6 A26 8 3 672 12 

E27 7 A27 8 3 672 13 

E28 8 A28 9 9 1008 5 

E29 9 A29 7 9 1428 2 

E30 9 A30 8 9 696 10 
(Source: Klinik Annisa Medika 2 Pharmacy Installation) 
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Table 4. Recapitulation of HOR Phase 1 
Risk 

Events Risk Agent Si 

  A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 A11 A12 A13 A14 A15 A16 A17 A18 A19 A20 A21 A22 A23 A24 A25 A26 A27 A28 A29 A30   

E1 3  3  1 1   1 1                     7 

E2  3 1 1 3 3   1 3                     8 

E3   3      9                      6 

E4    3   9 3    1                   6 

E5   9 1 3    3 1      9  3 3            7 

E6 1  3   3   3       3  3 3            6 

E7    9   9 3    9                   8 

E8       3 9    1                   6 

E9 1  1  1 1   9         1 1            9 

E10    1      3   3     1 1            8 

E11  9         9  1                1 1 8 

E12           3 3                   8 

E13 3 1       9 3   9 1    1 1    1    1   1 9 

E14              9                 7 

E15               9            3    8 

E16               3 3 3              8 

E17                 3              9 

E18   3      1        1 9          3   8 

E19   3  1 1   1     3     3        3    7 

E20                    3           8 

E21                     3          6 

E22                      3       9  9 

E23                       3  3  1 1 3 3 9 

E24                      3  3       6 

E25                        3 3 3     8 

E26                         1 3    3 6 

E27              3             3 1 1 1 7 

E28    9     3         3 3         9   8 

E29                             9  9 

E30                          1    9 9 

Oj 6 5 7 4 7 5 9 9 7 4 5 8 6 4 6 6 7 5 6 6 4 5 7 6 6 8 8 9 7 8  

ARP 360 525 1253 740 434 310 1296 864 2037 356 480 864 678 456 576 630 413 790 642 144 72 135 252 252 342 672 672 1008 1428 696  

Rank 22 17 4 9 20 25 3 6 1 23 18 7 11 19 16 15 21 8 14 28 30 29 26 27 24 12 13 5 2 10  

(Source: Klinik Annisa Medika 2 Pharmacy Installation) 
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As for the results of the matrix risk mapping is as follows: 

Table 5. Risk Results Mapping 

Severity 

O 

c 

c 

u 

r 

a 

n 

c 

e 

Risk Level Very Low 

(1) 

Low (2) Medium 

(3) 

High  

(4) 

Very High 

(5) 

Very High (5)   A8 A7,A28  

High (4)   A3 A12 A9,A29 

Medium (3)      

Low (2)    A18  

Very Low (1)      

(Source: Klinik Annisa Medika 2 Pharmacy Installation)  

House of Risk Phase 1 ends with ranking risk agent with the ARP value, then proceed with 

determining risk prevention action planning the agent . This stage enters the House of Risk phase 2 to 

handle 8 risks agent priority. 

The recapitulation of the calculation results from ETD K is as follows: 

Table 6. Calculation Results ETD K 

SIR TE K D K ETD K Ranking 

PA1 6111 3 2037 12 

PA2 22742 3 7581 2 

PA3 16617 4 4154 6 

PA4 11505 4 2876 9 

PA5 20736 3 6912 3 

PA6 17058 3 5686 4 

PA7 36420 4 9105 1 

PA8 4549 3 1516 14 

PA9 11109 4 2777 10 

PA10 16436 4 4109 7 

PA11 7215 5 1443 15 

PA12 2592 4 648 16 

PA13 6612 3 2204 11 

PA14 6612 4 1653 13 

PA15 12165 3 4055 8 

PA16 17781 3 5927 5 
(Source: Klinik Annisa Medika 2 Pharmacy Installation )                              
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Table 7. House of Risk Phase 2 
Risk 

Agent 

(Aj) 

  

Preventive Action ( PAk ) ARPj  

PA1 PA2 PA3 PA4 PA5 PA6 PA7 PA8 PA9 PA10 PA11 PA12 PA13 PA14 PA15 PA16  

A9 3 9 1 1     1   1 3             2037 

A29   1 9 3                 1 1     1428 

A7         9 9 9               1 3 1296 

A3   1         9 3   1 3       3 3 1253 

A28         9 3 9   9 9           3 1008 

A8   1 1 3             3 3 3 3     864 

A12   1 1 3             1   3 3     864 

A18           3 3 1             9 9 790 

Tech 6111 22742 16617 11505 20736 17058 36420 4549 11109 16436 7215 2592 6612 6612 12165 17781   

Etc 3 3 4 4 3 3 4 3 4 4 5 4 3 4 3 3   

ETD 2037 7581 4154 2876 6912 5686 9105 1516 2777 4109 1443 648 2204 1653 4055 5927   

Rank 12 2 6 9 3 4 1 14 10 7 15 16 11 13 8 5   

    (Source: Klinik Annisa Medika 2 Pharmacy Installation)    
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From the results of the calculations above, the main mitigation strategy action is obtained , 

namely replacing the stock data collection system drug . By choosing this mitigation strategy , it is 

hoped that employees of the Annisa Medika 2 Clinic pharmacy installation will be able to make changes 

to the drug stock data collection system to a better one that is more effective and efficient to implement. 

With the drug data collection system, it is also hoped that it will be able to make it easier for employees 

to record drug sales every day, and also be able to provide accurate data about the amount of inventory. 

existing drug stock . By changing the drug stock data collection system , it is hoped that it will also 

facilitate the performance of Annisa Medika 2 Clinic employees. 

This research uses analytical methods Hierarchy Process (AHP). The goal of the strategy The 

mitigation that will be carried out is replacing the stock data collection system drug . There is a hierarchy 

in changing the stock data collection system medicines are as follows: 

Pemilihan sistem pendataan 

stock obat

Pendataan menggunakan kartu 

stock

Kelebihan Sistem

Kekurangan Sistem

Pemilihan Sistem 

Pendataan Stock Obat

Pendataan stock obat berbasis 

web atau online

Pendataan stock obat rutin setiap 

bulan

Mampu membuat laporan stock 

obat otomatis

Jumlah stock obat akurat

Meminimalisir kesalahan 

perhitungan stock obat

Biaya pemeliharaan website 

cukup mahal

Memerlukan lebih banyak waktu 

karyawan

Kurang efisien dalam pencatatan

GOAL KRITERIA SUB-KRITERIA

Sistem pendataan 

stock obat 1

Sistem pendataan 

stock obat 2

Sistem pendataan 

stock obat 3

ALTERNATIVE

 
Picture 3. Hierarchy and Components of Drug Stock Data Collection System Selection 

(Source: Klinik Annisa Medika 2 Pharmacy Installation) 
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Calculating the pairwise comparison matrix between criteria, namely with the criteria for 

selecting a drug stock data collection system , system advantages and system deficiencies, with the 

result that from the CR calculation < 0.1, the ratio consistency value is 0.047, so the calculation is 

acceptable (consistent) 

Table 8. Weight Matrix 

Criteria Eigen Vactor % 

Stock Data Collection System Drug 0.106 10% 

System Advantages 0.260 27% 

System Disadvantages 0.633 63% 
(Source: Klinik Annisa Medika 2 Pharmacy Installation) 

 

 Calculating Priority Criteria by Selecting a Stock Data Collection System Medicines 

with web sub-criteria, routine checks and stock cards , with results from the CR calculation < 

0.1, the ratio consistency value is 0.0042, so the calculation is acceptable (consistent) 

Table 9. Weight Matrix 

Criteria Eigen Vactor % 

Stock data collection web-based or online 

medicine 

0.309 31% 

Stock data collection regular medication every 

month 

0.581 59% 

Data collection uses stock cards 0.109 10% 
(Source: Klinik Annisa Medika 2 Pharmacy Installation) 

Calculating Priority Criteria with System Advantages with sub-criteria , namely automatic, 

accurate and minimal error, with results from the CR calculation < 0.1, a consistency ratio value of 

0.047 is obtained, so the calculation is acceptable (consistent) 

Table 10. Weight Matrix 

Criteria Eigen Vactor % 

Automatic 0.106 10% 

Accurate 0.260 27% 

Minimal Errors 0.633 63% 
(Source: Klinik Annisa Medika 2 Pharmacy Installation) 

 

Calculating Priority Criteria with Disadvantages A system with sub-criteria is expensive, takes 

a lot of time, and is less efficient, with the result that from the CR calculation < 0.1, the consistency 

ratio value is 0.047, so the calculation is acceptable (consistent) 

Table 11. Weight Matrix 

Criteria Eigen Vactor % 

Expensive 0.635 63% 

A lot of time 0.260 26% 

Less efficient 0.106 11% 
(Source: Klinik Annisa Medika 2 Pharmacy Installation) 

The decision making process is obtained from ranking on global priority . Global Priority is 

determined by subcriteria values weight obtained from multiplying the eigenvalues vactor criteria with 

eigenvalues vactor sub-criteria then add up the results for each criterion. So that in global priority the 

final results are obtained in the form of first, second and third priority orders. The global priority table 

can be seen in the table below : 
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Table 12. Global Priorities 

 Stock Data 

Collection System 

Drug 

System 

Advantages 

System 

Disadvantages 

Amount Rank 

Eigen Vactor 0.106 0.260 0.635   

Data 

collection 

system 

stock 

medicine 1 0.032818 0.027654 0.401127 0.461599 

 

1 

Data 

collection 

system 

stock 

medicine 2 0.061705 0.067859 0.164985 0.294549 

 

2 

Data 

collection 

system 

stock 

medicine 3 0.011633 0.164985 0.067234 0.243852 

 

3 

(Source: Klinik Annisa Medika 2 Pharmacy Installation) 

 

CONCLUSION 

Annisa Medika 2 Clinic uses the House Of method Risk (HOR) to be able to identify existing 

risks in drug logistics management at Annisa Medika Clinic 2. In the HOR Phase 1 method, there are 

30 total risks events and 30 risk amounts agent identified through the drug management logistics 

activities of Klinik Annisa Medika 2using the SCOR method approach. On risk management assessment 

with probability impact matrix (PIM) which is useful for prioritizing risks, there are 8 main risks in 

drug management logistics activities at Annisa Medika Clinic 2. These 8 priority risks are obtained 

because they are in the red matrix which means they have a high risk, namely risk agent on codes A9, 

A29, A7, A3, A28, A8, A12, and A18. 

In HOR Phase 2, this stage requires output results in HOR Phase 1, namely designing 

appropriate risk management strategies in accordance with the 8 priority risks. In HOR Phase 2 there 

are 16 proposed preventive actions with codes PA1 to PA16. The proposed appropriate risk 

management strategy, namely code PA7, is obtained from the results of the correlation assessment 

calculation, the calculation of the total TE K effectiveness value , namely the calculation of how much 

the effectiveness of the preventive action reduces the possibility of risk arising, the assessment of the 

level of difficulty of the proposal being applied to the Company, the effectiveness calculation of 

difficulty ratio (ETD K ) namely determining priority risk management proposed actions, then get code 

PA7. Code PA7 is Changing the stock data collection system drug. Output results from HOR Phase 2 

is used in continuing the AHP method. 
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