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Introduction: One of the elements influencing patients' satisfaction and 
impression of service quality is their waiting time. The MoH HPIA criterion, which 
states that 95% of prescriptions (Rx) received must be filled within 30 minutes, 
has never been met by HSAH's ambulatory pharmacy.  
Problem statement: The average performance from January to June 2022 was 
only 72.31%. Serving the high workload of mixed prescriptions during office 
hours with limited workstations equipped with IT infrastructure, especially 
during peak hours causes delays in prescription preparing processes hence long 
patient waiting time. HSAH Ambulatory Pharmacy serves two types of 
prescriptions which are new prescriptions i.e., for patients who come for clinic 
appointments or emergency cases and refill prescriptions i.e., for patients with 
long-term prescriptions who come to obtain medicine supplies monthly without 
any clinic appointment. 
To enhance HPIA performance, the LEAN initiative was started in August 2022.  
The medication preparation processes for 4 categories of prescriptions from 
patient registration till the prescription is delivered were identified and examined 
using Value Stream Mapping (VSM) tools and touchpoint data obtained in 
December 2021. The lean metrics for each process were computed. In addition, 
19 value-added and 29 non-value-added (waste) activities have been identified. 
Results & Discussion: A total of 22 including five high-effort kaizen bursts, 
determined by an effort impact diagram were conducted to address the key 
contributing components identified by fishbone diagrams—man, method and 
machine related to the wastes. The implementations were focused on human 
resource empowerment, process restructuring and equipment enhancement. 
These kaizens were implemented internally and across departments from August 
through December 2022, with the support of the hospital's top management. The 
HPIA standard showed an increased trend after lean implementation from 
65.19% in January 2023 to 80.80% in June 2023. 
Conclusion: Even though the ambulatory pharmacy's lean initiative had helped 
to raise the HPIA, it was still far from the specified standard. 
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1.0 Introduction  

One of the elements influencing patients' satisfaction and impression of service quality is the patient 
waiting time.[1] The Ministry of Health (MOH) has set a quality indicator to be met i.e. Hospital 
Performance Indicators for Accountability (HPIA) or Key Performance Indicators (KPI) of 
percentage of prescriptions dispensed within 30 minutes ≥ 95% of the total number of prescriptions 
received during office hours. However HSAH Ambulatory Pharmacy has never met this standard and 
shows a decreasing trend every year. The average performance from January to June 2022 was only 
72.31%.   

Serving the high workload of mixed prescriptions during office hours with limited work stations 
equipped with IT infrastructure and especially during the peak hours causes delay in prescription 
preparation processes and hence long patient waiting time[2,3,4]. 

This Lean improvement project centred around the issue of long waiting time due to large number of 
prescriptions received during office hours at Ambulatory Pharmacy, HSAH to improve HPIA 
performance and increase patients satisfaction towards service provided.  

There were two types of prescriptions served at HSAH Ambulatory Pharmacy which are new 
prescriptions i.e. for patients who come for clinic appointments or emergency cases and refill 
prescriptions i.e. for patients with long term prescriptions who come to obtain medicine supplies on 
a monthly basis without any clinic appointment. Additionally, there were ten different sorts of work 
processes that went into getting the medication ready for prescription dispensing. 

To enhance HPIA performance,  Lean  initiative was started in August 2022[5,10].  The medication 
preparation processes for 4 categories of prescriptions  from patient registration till the prescription 
is delivered were identified and examined using Value Stream Mapping (VSM) tools and touch point 
data obtained in December 2021[2,6]. These categories were new prescriptions (without intervention), 
new prescriptions with intervention, refill prescriptions received at the pharmacy counter and refill 
prescriptions using Value Added Services (VAS) offered by pharmacy. The first three categories of 
prescriptions required patients to register at the pharmacy counter, receive token numbers, and wait 
while the medications were prepared. Due to pre-ordering and availability on the day of the scheduled 
visit, only VAS prescription refills did not require patients to wait for the preparation of their 
medications. [1,7,8,9].  

2.0 Research Methodology 
 

Pre Lean Value Stream Mapping (VSM) 

Pre-lean metrics for each process were calculated and analyzed using e-VSM utilizing retrospective 
data acquired in July 2022[11]. The greatest inventory value (I) of 56 is for New Rx (without 
intervention), followed by Refill Rx at the counter (40), Refill Rx utilizing VAS (24), and New Rx 
with intervention (5). Lead Time (LT) of new prescriptions (without intervention) is maximum of 
185.9 minutes, then new Rx with intervention is 148.3 minutes, and refill Rx at the counter is 132.7 
minutes. These times represent the amount of time patients waited at the counter while their 
medications were being prepared and dispensed. On the other hand, the LT of refill Rx utilizing VAS 
represents the time required for the prescriptions to be prepared, packaged and ready for patients to 
collect on their appointment day. 
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The man power (MP), process time (PT), first time quality (FTQ) as well as non value added (waste), 
value added and value enabler activities at each work station where the processes took place were 
also calculated. In addition the wait time (WT) between each workstation were also determined. 
(Figure 1) 

 

 

Figure 1 : Pre Lean VSM 

 

Table 1 Pre Lean Non Value Added (Waste), Value Added and Value Enabler activities identified  

Rx CATEGORIES 

NUMBER OF ACTIVITIES INVOLVED AT WORKSTATIONS 

Non Value Added 
(NVA)/ Waste Value Added Value Enabler 

New Rx (without intervention) 6 4 3 

New Rx with intervention 9 5 3 

Refill Rx received at counter 7 4 3 

Refill Rx using VAS 7 6 2 

TOTAL 29 19 11 

Referring to Table 1, at workstations, pre-lean analysis revealed a total of 19 value-added, 11 value 
enabler and 29 non-value added (waste) activities. All workstations, with the exception of labeling & 
CQDC and registration, had waiting waste. All workstations, with the exception of transit, had 
movement waste. 

A root cause analysis were carried out using Fishbone Diagram - man, method and machine to address 
the key contributing components as shown in Figure 2. 
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Figure 2 Root Cause Analysis using Fishbone Diagram 

A total of 22, including five high effort kaizen bursts were carried out to counter the root causes 
determined. The implementations focused on human resource empowerment, process restructuring  
and equipment enhancement involving 7, 6 and 9 kaizen bursts respectively.  

These kaizens were implemented internally and across departments from August through December 
2022, with the support of the hospital's top management (Figure 3) 

 

 
 
Figure 3 Kaizen bursts implemented 
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3.0 Results and Discussion  
 
A marked difference of VSM was observed after 6 months implementation of Lean iniatiative in 
Ambulatory Pharmacy HSAH. The Kaizen bursts had helped in balancing the workload between 
amount of Rx received at the counter and refill Rx using VAS. Referring to Figure 4, I of  Refill Rx 
at counter has significantly decreased from 40 to 9 and I of Refill Rx using VAS has increased from 
24 to 53.  
 
PT of intervention workstation has significantly decreased from 45 minutes to 10 minutes following 
the targeted kaizen burst implemented hence the decrease of  LT of  New Rx with intervention. 
 
LT for New Rx (without intervention), New Rx with intervention as well as Refill Rx has also 
decreased to 164.8 minutes, 74.3 minutes and 40.4 minutes respectively. 
 

 

Figure 4 Post Lean VSM 

 

The kaizen bursts also dealt with waste. Referring to Table 2, the total number of wastes had 
decreased from 29 to 17. Waiting wastes, which were mostly connected to backlogs brought on by 
lack of workstations with IT infrastructure, were the main wastes that were not eliminated. 

As an effect confirmation HPIA has increased from 57.12% (August 2022) to 72.26% (December 
2022) as a result of the reduction in LT for all processes after four months of applying LEAN. Table 
3 shows the performance of HPIA is sustainable during January to June 2023. 

 

 



Malaysian Journal of Industrial Technology (MJIT), Volume 7, No.3, 2023 
eISSN: 2637-1081 

7:3 (2023) | www.mitec.unikl.edu.my/mjit | eISSN: 2637-1081 
Page | 25 

Table 2 Post Lean Non Value Added (Waste), Value Added and Value Enabler activities identified 

Rx CATEGORIES 

NUMBER OF ACTIVITIES INVOLVED AT WORKSTATIONS 

Non Value Added 
(NVA)/ Waste Value Added Value Enabler 

New Rx (without intervention) 3 4 3 

New Rx with intervention 5 5 4 

Refill Rx received at counter 2 4 3 

Refill Rx using VAS 7 6 2 

TOTAL 17 19 11 

 

Table 3 HPIA Performance in 2023 during  Lean Iniatitive 
 

 
 
 
4.0 Conclusion  

Even though the lean initiative had helped to raise the HPIA, it was still far from the specified 
standard. Wastes of waiting which are related to lack of workstations with IT infrastructure needs to 
be looked into further. 

To eliminate waste, value analysis should be regularly evaluated. Some kaizen bursts were developed 
as new standard operating procedures and policies. The most significant kaizen burst was the new 
policy to deliver all refill prescriptions via VAS. By spreading lean awareness, the beneficial effects 
of the LEAN effort will be shared with others.  
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