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CHAPTER I 

 

Introduction 

1.1 Rational 

The welfare and healthiness of people is one of the most important public 

health issues of concern. The obstacles to reaching a good health are poor 

accessibility to healthcare products or healthcare providers, high cost of health 

services, and insufficient healthcare staffs. Medicine is a necessary factor that is used 

for treatment or for prevention of many diseases in treatment plans. The clinical 

problems that  come from use of medicines are improper selection of medicines, drug-

drug interactions, food-drug interactions, adverse event effects, inappropriate 

administration, and low medication adherence. Besides clinical  problems from 

medicines, there are other problems that are emerging and are dangerous for patients' 

health, such as substandard, contaminated, unlicensed, or counterfeit medications.[1] 

Therefore, it is necessary to have an ensuring  system of medicine supply to guarantee 

the quality of medications before dispensing to patients.  

Pharmacists are healthcare providers who play an important role to improve 

the accessibility of people to healthcare services because they help in managing the 

distribution of medical products to patients by focusing on efficacy and safety results. 

Thus, there is an International Pharmaceutical Federation or  FIP which is the 

international union consisting of three million pharmacists and pharmaceutical 

scientists around the world. Their duty is to provide the directions for national 

pharmaceutical organizations that can motivate them to set their national standards. 

The important commitment of worldwide pharmacists is to promote the best practice 

for the benefits of patients. 

 " Good Pharmacy Practice in community and hospital pharmacy setting" was a 

standard for pharmacy services which was first developed by the International 

Pharmaceutical Federation (FIP) in 1992. The context of Good Pharmacy Practice 

was proposed to the WHO Expert Committee in 1994. After  WHO Expert Committee 

gave the recommendations, then it was approved by FIP council in 1997. The joint 
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FIP/WHO guideline on Good Pharmacy Practice was issued in 1999.[1] The objective 

of FIP is to improve the standards of pharmacy services by using the FIP/WHO 

guidelines on GPP as a framework. The policy of  FIP and WHO is to establish the 

guidelines for national pharmacy profession organizations. These organizations 

should develop their national good pharmacist guidelines according to FIP/WHO GPP 

guidance and the situation of using Good Pharmacy Practice will differ in each 

country.[1] 

 The current number of pharmacies has increased dramatically in Thailand. The 

total number of Type I pharmacies in 2008 was 10,063 and has increased to 13,088 in 

2013.[2] Modern pharmacy in Thailand can be classified into two categories, Type I 

and Type II pharmacy. Type I pharmacy is the pharmacy that has at least one 

registered pharmacist working. All types of medicine (i.e. dangerous medicine, 

controlled substances and psychological medicine) are permitted to be sold in these 

types of pharmacy. There is no need to have registered pharmacist working in Type II 

pharmacy which can sell only non-dangerous, OTC (over the counter drugs).[3] 

However, it has also found that there are many major problems that need to be solved 

urgently. For example, selling drugs illegally or without permission, selling of 

prescription or controlled substances without a pharmacist who has responsibility for 

providing pharmaceutical care, and no pharmacist on duty at the operational time. 

These inappropriate dispensing practices may cause irrational use of medication and 

also affect to consumer safety.[3-6] Even though, there is the Drug Act, B.E.2510 

(1967) in Thailand, it is a broad principle and there was no standard set of guidelines 

to comply with until 2003, when the Thai Food and Drug Administration collaborated 

with the Thai Pharmacy Council to start a, "Community Pharmacy Development and 

Accreditation" program (CPA). This is a voluntary program that promotes the 

pharmacies to improve themselves under Good Pharmacy Practice (GPP). The vision 

of this program was focusing on the safety and rational use of medicines by 

improving the quality in community pharmacy services.[7] Although the CPA 

program is a graceful and valuable program for patients, there are still small numbers 

of pharmacy accreditations.[8] The CPA program has been started since 2003 and 316 

stores have been accredited by the Pharmacy Council and is being increased to 547 

stores. Nine years have passed, and the qualification issue still exists because the 
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quality of the 20,000 pharmacies in the whole of Thailand are still below the 

standard.[9] There was a study that explored factors affecting the decision of 

pharmacy's owners to join in the CPA program and the result showed that the 

pharmacists in the CPA program saw the value of participating in CPA program, 

because they had an opportunity to provide a good quality of pharmaceutical care 

services to patients. On the other hand, pharmacists in non-accredited pharmacies 

thought that business benefits are the more important reason for them to join this 

program.[8] 

 Recently, the Ministerial Regulation on Application and Issuance of License 

to Modern Pharmacy was revised by the Thai FDA because it was obsolete and not 

suited to the current situation. Eventually, it was approved by the Royal Gazette on 

27
th

 December, 2013 and became effective on 26
th

 June,2014. The main context in 

this regulation is requiring all new community pharmacies to pass Good Pharmacy 

Practice (GPP) standard before renewing their pharmacy license. In contrast, there is 

time for the old community pharmacies which opened before this new regulation to 

adapt and they must pass GPP standard within eight years.[10] The purpose of 

revising this regulation was to improve the standard of pharmacies in terms of place 

and equipment, personal, effective drug management and pharmacy service regarding 

safety and efficacy to customer. Besides improving the standard of pharmacies, the 

benefit from this regulation is that it is a positive approach, to increase opportunities 

for competition, and prepare the system of pharmacies in Thailand in order to have a 

potential to become part of ASEAN Economic Community (AEC). 

As such, the voluntary change of community pharmacy to follow GPP 

guideline will occur due to the market competitive pressure because people are more 

likely to concern about the quality issue.  In addition, The Association of Southeast 

Asian Nations had set the goal of regional economic integration by 2015 called 

ASEAN Economic Community (AEC). The AEC will put another pressure on the old 

pharmacies. Since the new comers from Asian community will invest in community 

pharmacy in Thailand, the FDA needs to legislate based on the principle of Good 

Regulatory Practice (GRP), by using Regulatory Impact Analysis (RIA) method in 

order to implement the regulation.[11] 
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There are many studies which have examined the compliance to standard for 

accredited pharmacies.[12, 13] There is only one study of the Thai-FDA officer which 

has examined the possibility to comply to the GPP standard for community 

pharmacies under the Ministry of Public Health notification.[14] However, the Thai-

FDA study was conducted by using two standards of the GPP regulation and the 

population in this study was the pharmacies who willing to participate in an 

accredited pharmacy program. Therefore, the ability and readiness of pharmacies to 

comply with four standards of the GPP regulation was still in question. In addition, 

there is no study which has examined the economic impact of this regulation which 

would be an important and useful information to support the decision of policy maker. 

Regarding the economic impact assessment, the cost-benefit analysis was used in this 

study. It is an economic evaluation technique which calculates and compares the 

benefits and costs of an intervention or program in monetary terms. Therefore, the 

first objective of this study was to explore the current and readiness of pharmacy in 

order to comply with the Ministerial Regulation on Application and Issuance of 

License to Modern Pharmacy. The second objective was to evaluate the economic 

impact of Good Pharmacy Practice regulation from societal perspective by using cost-

benefit analysis  

1.2 Objectives: 

1) To explore the current situation and readiness regarding the extent to which 

pharmacy stores in Thailand can comply with the Good Pharmacy Practice issued 

under the Ministerial Regulation on Application and Issuance of License to Modern 

Pharmacies 

2) To evaluate the economic impact of Good Pharmacy Practice regulation 

from societal perspective by using cost-benefit analysis 

1.3 Expected benefits 

 1) The information of the current situation helped to identify problems and 

potential for law compliance in order to adjust the regulation as necessary. 

 2) The impact assessment result of Good Pharmacy Practice regulation could  

support the Thai FDA in implementing the regulation. 
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 3) The result from this study can help the Thai FDA find the supportive 

intervention for pharmacy stores‟ owners who need assistance. 

1.4 Perspective of Analysis of the Study 

 This study analyzed the cost and benefit of implementing Good Pharmacy 

Practice regulation in community pharmacy from societal perspective. 

1.5 Scope of the study 

 This study was conducted in type I pharmacies in Thailand during July 1
st
, 

2014 to September 30
th

,2014 

1.6 Budget of the study 

 The estimated budget of this study was approximately 50,000 baht.  

1.7 Operational definition 

1) Good Pharmacy Practice (GPP) regulation is defined as the regulation that 

was revised by the Thai FDA and would be effective within 180 days (26
th

 June,2014) 

after approved by  the Royal Gazette on 27
th

 December,2013. The context in GPP 

regulation focused on place and equipment, personnel, effective drug management 

and pharmacy service. All new community pharmacies have to pass Good Pharmacy 

Practice (GPP) standard before renewing their pharmacy license, whereas old 

pharmacies which open before this new regulation  will have a time period  to 

improve and must pass GPP standard within eight years. 

2) Economic impact analysis of the GPP regulation is defined as the 

evaluation of the benefits and costs of implementing the GPP regulation in 

community pharmacies from societal perspective by using cost benefit analysis 

(CBA). 

3) Cost of implementing the GPP is defined as all costs (direct, indirect,) that 

occur when the GPP regulation is implemented from societal perspective. In this 

study, there are three stakeholders relating to this GPP regulation, so the cost of 

implementing GPP should come from government (FDA) perspective, pharmacies‟ 

owners‟ perspective and patients‟ perspective. 
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Cost of implementing the GPP from the government (FDA) perspective is defined as 

all costs that government (FDA) has to spend when implementing the GPP regulation. 

The costs that are considered in government perspective are cost of issuing law and 

regulation, cost of GPP training course for the authorities (FDA officers and 

outsourced authorities who are responsible for renewing pharmacies assessment), cost 

of GPP information distribution and cost of GPP handbook for FDA officers (76 

provinces). 

Cost of implementing the GPP from pharmacies‟ owners‟ perspective is defined as all 

costs that pharmacies‟ owners have to spend when implementing the GPP regulation. 

The costs that are considered in pharmacies‟ owners‟ perspective are cost for 

renovating  place and equipment, cost for adapting stock management, other variable 

costs after GPP implementation, cost of GPP handbook for pharmacies, cost of full 

time pharmacist fee, opportunity cost of pharmacy closing when renovating the store, 

cost of pharmacies‟ close down and assessment cost for renewing pharmacy license. 

Cost of implementing GPP from patients‟ perspective is defined as  all costs that 

patients have to spend when implementing the GPP regulation. There is no cost for 

patients‟ perspective. 

4) Benefits of implementing the GPP is defined as all benefits (direct, indirect, 

and intangible) which occur when implementing the GPP regulation from societal 

perspective. In this study, there are three stakeholder relating to this GPP regulation, 

so the benefit of implementing GPP should be come from government (FDA) 

perspective, pharmacies‟ owners‟ perspective and patients‟ perspective. All benefits 

have been transferred to monetary value. 

Benefit of implementing the GPP from the government (FDA) perspective is defined 

as all benefits that the government (FDA) receives after implementation of the GPP 

regulation. The benefit, which is considered in the government perspective, is cost 

saving from reducing of surveillance cost. 
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Benefit of implementing the GPP from pharmacies‟ owners‟ perspective is defined as 

all benefits that pharmacies‟ owners receive after they have implemented the GPP 

regulation. The benefit that is considered in pharmacies‟ owners‟ perspective is cost 

saving from reducing waste of expired drug. 

Benefit of implementing the GPP from patients‟ perspective is defined as all benefits 

that patients receive after the GPP regulation has been implemented. The benefit that 

is considered in patients‟ perspective is cost saving from reducing drug-related 

problems (DRP). 

5) Net present value (NPV) can be calculated from net benefit (the difference 

between costs and benefits) by time with discount factor 1/(1+r)
t
 to adjust cost and 

benefit to one point of time, because the cash flow from different points of time were 

not equal. The discount rate that was used in this study was 3%.[15]  

6) Benefit to cost ratio can be calculated from the sum of total benefits divided 

by total costs. The policy maker should select the program that is cost effective, or 

when the result showed benefit-to-cost ratio > 1.  
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1.8 Conceptual framework 

Figure 1 Conceptual framework of cost-benefit analysis of GPP implementation 
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CHAPTER II 

 

Review Literature 

 This chapter consists of four main parts. The first part is value of pharmacist. 

The second part is about Good Pharmacy Practice.  The third part is about impact 

assessment by using cost-benefit analysis. The fourth part is about the related 

research. 

2.1 Value of pharmacist 

 There is a report which collected the literature reviews and researches from 

Australian and international evidence published from 1990 to 2002 regarding 

pharmacist services in community setting and evaluated the services by concerning 

about cost-saving and quality of care. The findings showed that the professional 

services, provided by pharmacists, can be summarized into nineteen services, which 

are pharmaceutical care services, continuity of care services, pharmacist clinic 

services, pre-admission clinics, medication review for repeat prescriptions, 

medication review in aged care facilities, medication review in the outpatient setting, 

pharmacist services providing education to patients, education services for health care 

professionals, drug information services, pharmacist participation in therapeutic 

decision making, pharmacist involvement in non-prescription medication use, 

smoking cessation services, pharmacist advocacy for immunization services, 

pharmacist administration of vaccines, hospital in home, interventions, screening, and 

monitoring. The definition of “pharmacist service” in this study was the activities 

provided by pharmacists in order to improve quality of drug use and increase patient 

outcomes. The outcomes evaluated were clinical outcomes (mortality, morbidity, 

ADE), intermediate outcomes (laboratory result), other outcomes that related to 

interested clinical outcomes (patient adherence), quality of medicine use, and 

economic outcome.[16] There were four pharmacist interventions which related to the 

context of pharmacists who work in pharmacies in Thailand. 
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Pharmaceutical care service 

 The definition of pharmaceutical care in this study was “…the responsible 

provision of drug therapy for the purpose of achieving definite outcomes that improve 

a patient’s quality of life. These outcomes are (i) cure of a disease; (ii) elimination or 

reduction of a patient’s symptomatology; (iii) arresting or slowing of a disease 

process; or (iv) preventing a disease or symptomatology”.[16] The procedure of 

patient care in this service comprised the following activities; pharmacist should 

establish treatment, assess drug-related problem, develop the treatment plan, evaluate 

and continue to follow-up. The result show that providing pharmaceutical care can 

improve patient outcomes, reduce adverse drug events (ADE), improve appropriate 

use of medicines, reduce drug-related problems, improve intermediate outcomes (ie. 

Blood pressure) and reduce drug costs.[16] 

Education and Counseling Services for patients provided by pharmacist

 This service comprises the activities of pharmacists that provide education or 

counseling to their patients through verbal communication or written knowledge 

material together with giving advice to their patients. This service commonly happens 

via face-to-face interaction between pharmacists and patients, but can also occur via 

telephone. The findings presented are for single session counseling when dispensing  

medicine with limited therapy period from one study which showed improvement of 

gastrointestinal quality of life in a patient with dyspepsia.[16, 17] For single session 

counseling for long-term therapy, the results showed that it can improve metered dose 

inhaler technique in asthma patients and can improve compliance and medication 

knowledge in elderly patients.[16, 18, 19] For multiple session education, the 

evidence showed that this service can improve compliance in patients with the 

following conditions; hypertension, elderly, lipid-lowering, chronic heart failure, anti-

retroviral and renal transplant. In addition, multiple session education in cooperation 

with active self-monitoring can reduce hospitalization, increase quality of life and 

improve adherence in heart failure patients. 
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Drug Information Service 

 This service is for providing drug information and answering both general and 

specific questions about medications and their use. No randomized controlled trial 

design studies have evaluated the impact of drug information service. However, 

uncontrolled studies recommend that this service may provide the improvement of 

patient outcome.  

Pharmacist involvement in non-prescription medicine use 

 In many countries, pharmacists have a responsibility to provide counseling, 

assist and recommend non-prescription medication use. Some medications are 

controlled by allowing only to sell by pharmacist or in pharmacy in some countries 

because of the perception patients who believe that pharmacist can improve their use 

of medication. There was one randomized controlled trial study that evaluated the 

effect of pharmacist counseling in a dyspepsia patient and the result showed that this 

service can improve quality of life.[16, 17] Moreover, other uncontrolled studies also 

showed the positive result of pharmacist providing advice in non-prescription 

medicine use. Scalar et al, conducted a study in pharmacies in Washington, USA and 

the result presented that 43% of patients change their decision of medicine 

purchasing, 4.2 % of patients were referred to doctor and 7.3% of patients could be 

prevented from ADE as a result of  counseling service providing by interns 

pharmacists.[16, 20] Another study found that 63% of patients reported that their 

symptom improved, while 85% stated that it was not essential to see the physicians 

when they have minor health problem as a result of having pharmacist for over-the-

counter (OTC) drug therapy.[16, 21, 22] 

 For this reason, it is necessary to provide pharmaceutical care by pharmacist, 

so it is important issue to have a Good Pharmacy Practice regulation in Thailand. 

2.2 Good pharmacy practice (GPP) 

 "Good Pharmacy Practice in community and hospital pharmacy setting" was 

standards for pharmacy services and first developed by the International 

Pharmaceutical Federation (FIP) in 1992. FIP is the international union which consists 

of three million pharmacists and pharmaceutical scientists around the world. Their 

duty is to provide the direction for national pharmaceutical organizations that can 
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motivate them to set their national standards. The context of Good Pharmacy Practice 

was proposed to the WHO Expert Committee in 1994. After WHO Expert Committee 

gave the recommendations, then it was approved by the FIP council in 1997. The joint 

FIP/WHO guideline on Good Pharmacy Practice was issued in 1999.[1] The objective 

of FIP is to improve the standards of pharmacy service by using the FIP/WHO 

guidelines on GPP as a framework. Furthermore, FIP conducted a pilot study from 

2005 to 2007 which investigated the possibilities that it could provide technical 

assistance to help its members (such as Thailand, Cambodia and Vietnam, etcetera) to 

develop  their GPP national standard. In 2007, the FIP South-East Asia 

Pharmaceutical Forum set the meeting, Bangkok declaration on Good Pharmacy 

Practice in the community pharmacy setting, in South-East Asia and also made a 

commitment from their members to improve the standards of pharmacy services. The 

policy of FIP and WHO was to establish the guideline to national pharmacy 

professional organizations. These organizations should develop their national good 

pharmacist guidelines according to FIP/WHO GPP guidance and the situation of 

using Good Pharmacy Practice will differ from each country.[1] 

 2.2.1 The Definition of Good Pharmacy Practice 

 WHO and FIP give a definition of Good Pharmacy Practice (GPP) as " Good 

Pharmacy Practice is the practice of pharmacy that responds to the needs of the 

patients who use the pharmacists' services to provide optimal, evidence-based care. 

To support this practice it is essential that there be an established national framework 

of standards and guidelines."[1]  

 2.2.2 Pharmacists' Role in Good Pharmacy Practice guideline 

 The Joint FIP/WHO guidelines on GPP, it recommend the roles and activities 

in which a pharmacist should be involved.[1] Table 1 shows the summary of four 

major roles and some example activities of pharmacists regarding the GPP guideline. 
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Table 1 Roles and activities of pharmacist 

Role1: Preparing, obtaining, stockpiling, assuring, distributing, dispensing and 

disposing of medical products 

Function Example activities 

Preparing extemporaneous 

medication and medical products 

The preparation of extemporaneous 

medication should be performed in an 

appropriate area that is designed for 

preparation to drastically reduce possibility 

of medication errors by concern for the 

safety and cleanliness of the medication. 

Receive, stockpile and secure the 

medical products 

Establishing an emergency plan for shortage 

of medicine and assuring the appropriate 

storage for all medicines  

Distribute medical preparation 

and medication 

All medical products and medical samples 

should be handled with care and distributed 

by concern for safety and reliability. 

Medications, vaccines, and 

injectable medicine management 

Pharmacists should have a responsibility to 

set up the procedure in their workplace to 

prepare the medication and administer the 

medical products and monitor the outcome 

of medication administration. 

Dispensing of medication The pharmacists should provide sufficient 

counsel to confirm that the patients obtain 

and understand the benefits of their 

treatment. 

Disposal of medicinal 

preparations and products 

Pharmacist should assure that the recalled 

medication must be reserved separately for 

elimination and should be prevented from 

other dispensing or distribution of 

medications.  
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Table 1 Roles and activities of pharmacist (Continued) 

Role2: Providing the efficient therapy management 

Function Example activities 

Evaluate health status of patients 

and needs 

The pharmacists should evaluate individual 

patient by considering each  patients‟ 

uniqueness such as their knowledge, their 

beliefs, literacy and their ability in terms of 

both physical and mental. 

Administrate patient medication 

therapy 

The pharmacist should adhere to the proper 

evidence base such as updated journal or 

standard treatment guideline regarding the 

safety, rationale and cost-effective 

utilization of medication. 

Monitor patient progress and 

health outcomes 

The pharmacists should record the essential 

information such as clinical data of patients 

in order to evaluate and monitor their 

treatment and follow up their health 

outcomes. 

Offer information about 

medication and health-related 

concerns 

The pharmacists should provide the 

adequate information about health-related 

issues, disease and drug information 

knowledge to patients in order to support 

patients‟ decision-making process. 

Role3: Sustaining and improving the professional performance 

Function Example activities 

Establish the strategies about  

professional progress in order to 

improve the recent and future 

performance  

The pharmacists should update their 

knowledge such as new information about 

medical products or new treatment 

guidelines in order to improve their clinical 

understanding, abilities and performance 
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Table 1 Roles and activities of pharmacist (Continued) 

Role4: Leading to improve the health care system and public health 

Function Example activities 

Share and distribute the 

information about medications 

and varieties of self-care 

perspective 

The pharmacists should assure that the data 

provided to their patients, other health-care 

professionals and society is correct, proper, 

comprehensible and evidence-based. 

Involve in preventive care 

services 

The pharmacist should involve in 

preventive care services such as health 

promotion, disease prevention 

Abide by national professional 

responsibility, guidelines and 

regulations 

The pharmacist should assure that they 

abide by their national regulation and ethics 

for pharmacists. 

Support national policy that 

involves health promotion   

The pharmacist should cooperate with other 

health-care providers to enhance health 

outcomes. 

Reference : Joint  FIP/WHO Guidelines on Good Pharmacy Practice: standards for 

quality of pharmacy services, 2011.[1]  

2.2.3 Voluntary Good Pharmacy Practice program in Thailand 

 Pharmacy is the first primary health care facility which is easy for patients to 

access. It is the main place for distribution of medication to the patient. The number 

of self-medication increased from 20.9% in 2008 to 30.7% in 2012.[23] Most Thai 

patients went to buy medication by themselves when they got sick and only went to 

see a doctor if their symptoms were not cured.[24] As such, the government concerns 

about this problem and tries to control the distribution of medications to the patient 

effectively and safely. Thus, the Drug Act 1967 was set up and clearly specified the  

person who has responsibility in a pharmacy. Therefore, a pharmacist is a person who 

has to dispense rational use of medication, provide medication advice and provide the 

pharmaceutical care to patients regarding the efficacy of the medication and safety of 

the patient. Currently, the number of type I pharmacies in Thailand has increased 
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dramatically from 4,723 pharmacies in 1996 to 12,123 in 2013.[2] It has been found 

that there are many problems that need to be solved urgently. Even though the Drug 

Act 1967 stated that the pharmacy must have a full time pharmacist available during 

the operating time, absent pharmacist is still a major problem in Thailand. The Thai 

FDA report showed that only 33% of pharmacists were on duty during an audit in 

2006. In addition,  25%, 40%, 64% and 76% of pharmacists were on duty during an 

audit in Kalasin, Ootaradit, Samutsongkarm and Nakorn Pra Nom provinces in 2010, 

respectively.[4] These increased the risk of dispensing inappropriate medication and 

directly affect to the health of patients. The other problems in pharmacies in Thailand 

were selling medications that were not permitted for pharmacies such as steroids,[3] 

and dispensing irrational use of antibiotics[24]. Some studies showed that the 

antibiotic that was prescribed for patients in developing countries were inappropriate. 

A study by Visanu showed that 50-100% of pharmacies in his study dispensed 

antibiotics in the condition that was not needed such as not appropriate medication 

and/or duration of treatment.[24] Irrational use of antibiotics not only affects health 

problem such as antibiotic resistance, but also affects patients‟ economic burden. The 

result of Sumpradit‟s study presented that the cost of antibiotic resistance was around 

84.6-202.8 million US dollars for direct costs and 1,333 million in indirect costs.[25]  

 According to the major problems above, the Thai Food and Drug 

Administration collaborated with the Thai Pharmacy council and began a 

"Community Pharmacy Development and Accreditation" program (CPA) in 2003. 

This is a voluntary program which promotes the pharmacies to improve themselves 

under Good Pharmacy Practice (GPP). The vision of this program was focusing on the 

safety and rational use of medicines by improving the quality in community pharmacy 

service.[7] Although the CPA program is a graceful and valuable program for 

patients, there are only a small number of pharmacies accredited. 

After the CPA program began in 2003, there were 316 stores which had been 

accredited by pharmacy council and this then increased to 648 stores in 2013. Nine 

years passed, and the qualification issue still exists because the quality of the 20,000 

pharmacies in the whole of Thailand are still below the standard.[9] There was a study 

that explored factors affecting the decision of pharmacy's owners to join in CPA 

program and the result showed that the pharmacists in the CPA program saw the value 
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of participating  in the CPA program because they had an opportunity to provide a 

good quality of pharmaceutical care services to patients. On the other hand, 

pharmacists in non-accredited pharmacies thought that business benefits are the more 

important reason for them to join this program.[8] 

2.2.4 Good Pharmacy Practice Regulation by law enforcement in Thailand 

 The CPA program is a useful and valuable program for patients, but there 

were still a small number of pharmacies accredited. The FDA realize the benefit of 

GPP and tried to adopt this concept to implement as a regulation for pharmacies in 

Thailand. The Ministerial Regulation on Application and Issuance of License to 

Modern Pharmacy was revised by the Thai FDA because it was obsolete and not 

suited to the current situation. It was approved by the Royal Gazette on 27
th

 

December, 2013 and would be effective within 180 days or would begin on 26
th

 June, 

2014. The main context in this regulation is all new pharmacies have to pass the Good 

Pharmacy Practice (GPP) standard before continuing their pharmacy license, whereas 

old pharmacies will have a period to improve and must pass GPP standard within 

eight years. The purpose of revising this regulation was to improve the standard of 

pharmacies in terms of place, equipment, personnel and pharmacy service regarding 

safety and efficacy to patient. Besides improving the standard of pharmacies, the 

benefit from this regulation is that it is a positive approach, which increase 

opportunities for competition, and prepares the system of pharmacies in Thailand in 

order to have a potential to become part of ASEAN Economic Community (AEC). 

There are four main standards for GPP regulation in the Ministry of Public Health 

notification which are place and equipment, personnel, storage and quality control, 

and pharmaceutical care. (Table 2) 

 Before issuing any regulations, the government should evaluate the impact of 

the regulation that is developed for implementation to promote the best use of that 

regulation. 
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Table 2 Four main GPP standards in the Ministry of Public Health notification 

Standard I : Place and Equipment 

1. There must be a counseling and pharmacy service area, not including the 

storage area, at least 8 square meters with the shortest side not less than 2 

meters.   

2. If there is a drug storage area, It must have enough space to properly keep 

and not place drugs directly on the ground. 

3. There must be an enough counseling area clearly separated from other 

services area with sign and have enough space for keeping patient medical 

history. 

4. The pharmacy must be located in a place where patients can access, and 

have a household registration to the government. 

5. The pharmacy must be in the permanent building. 

6. The pharmacy must be clean, hygienic, tidy and have adequate ventilation. 

It must have insect prevention and no pet in the pharmacy area. 

7.  The pharmacy must have an appropriate environment to maintain drug 

quality. The storage area should be ventilated, dry, not more than 30 ๐C and 

prevented from sunlight. 

8. There must be adequate lights in the pharmacy in order to read labels and 

product information clearly. 

9. Prescription and controlled drugs should be placed by categories with clear 

labels. These sections must be closed with the informing message when 

pharmacist was not available. 

10.  There must be a refrigerator with enough space to properly keep the 

medication separately from other stuff in the pharmacy. 

11. There must be separate drug counting trays for penicillin or sulfonamide or 

NSAID in the pharmacy. 

12. There must be an automatic sphygmomanometer in the pharmacy. 

13. There must be a weighing machine in the pharmacy. 

14. There must be a stadiometer in the pharmacy.  

15. There must be a fire extinguisher in the pharmacy. 
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Standard II : Personnel  

16. Registered pharmacist must have knowledge and competency in providing 

community pharmacy services in the pharmacy.    

17. Staff in the pharmacy must understand drug laws and regulations, their 

duty and have adequate continuing training. 

18. Pharmacists must wear white coats with a symbol of Pharmacy Council. 

19. Other staffs in the pharmacy have to dress properly and different from the 

pharmacist and not make patients misunderstand as a pharmacist. 

20. The duties and responsibility of pharmacist and other staff are clearly 

separated. 

Standard III : Storage and Quality Control Management 

21. The pharmacy must select medication from manufactures or importers or 

distributors who have GMP (Good Manufacturing Practice). 

22. The pharmacy must keep medicine in the appropriate temperature and 

protect from light. 

23. The pharmacy must have an effective system to detect expired and 

deteriorated drugs in order to not dispense to the patients. 

24. The pharmacy must have a system to return or destroy expired drugs in 

order to not cause environmental problem. 

25. There must be a drug quality assessment and drug return system before its 

expiration date with the concern of efficacy and safety to the patients. 

26. There must be real-time procurement and inventory documents in 

pharmacy. 

27. They must select the suitable container with labeling for medication to 

prevent drug damage. 

Standard IV : Pharmaceutical Care Service 

28. The pharmaceutical care in the pharmacy must only be provided by 

pharmacists. 

29. Pharmacist must ask necessary information from patients for supporting 

the decision to select safety and efficacy of medication or health products that 

are suitable for patients and rational use. 
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30. Labels on the prescription or controlled medicine container must show the 

following information: pharmacy‟s name, address, phone number, dispensing 

date, patient‟s name, medicine name (brand or generic name), strength, 

amount, indication, instruction, advices, cautions, and pharmacist signature. 

31. Pharmacist must be the only one who dispenses prescription or controlled 

medicines to a patient with advice and information about medicine name, 

indications, dosage, instructions, side effects, adverse reactions, and cautions. 

32. There must be an effective process to prevent repeated drug allergy 

problems. 

33. There must be an appropriate screening and referral process for patients. 

34. Extemporaneous preparation must be prepared with the equipment and in 

the area according to the standard requirement and with the concern of 

contamination. 

35. The pharmacy must have systems to detect ADR, inappropriate drug use 

behavior, and drug quality problem and reporting system. 

36. There must be an appropriate, reliable and updated drug information 

references in the pharmacy for supporting proper and safe use of drugs 

including drug information service (DIS) 

37. Pharmacist must control educational and advertising media in order to not 

mislead patients.  These medias must be endorsed „permitted by the 

pharmacist‟. 

38. Any patient‟s health activities in the pharmacy must be permitted by 

pharmacist and pharmacist must control those activities under laws and 

regulations. 

39. They must not sell tobacco products and alcoholic beverage in pharmacy. 

 

2.3 Regulatory Impact assessment by using cost-benefit analysis. 

 Because of economic integration in ASEAN countries or AEC, The ASEAN 

Policy Guideline on Standards and Conformance is an essential issue of concern. The 

objective of this guideline is to provide the standard guideline for implementing in 

ASEAN member countries. Thailand, which is one of the ASEAN countries, has to 
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adopt this principle that focuses on improving the standard for all countries regarding 

law issuance following to ASEAN Good Regulatory Practice (ASEAN GRP). 

Moreover, the benefit of this guidance is to improve the consistency and transparency 

of the regulatory process, and reduce unnecessary trade restrictions. 

 2.3.1 What is the regulatory impact assessment (RIA)? 

 In order to implementing the effective and efficient regulation for society, the 

government has to work analytically. An inefficient regulation can produce costs for 

society such as business sector and decrease the potentiality of the government to 

reach its goals. Therefore Regulatory Impact Assessment (RIA) is the tool that is used 

to improve the quality of a regulation in terms of effectiveness and efficiency. RIA is 

recommended to use in regulatory practice for Organization for Economic Co-

operation and Development (OECD) countries and countries in transition. From the 

introductory handbook for policy analysis undertaking RIA by OECD, the definition 

of RIA is defined as “RIA is a process of systematically identifying and assessing the 

expected effects of regulatory proposal, using a consistent analytical method, such as 

benefit/cost analysis”.[11] The basic method that is used to conduct RIA is 

comparative method. After the government determines the public policy objectives of 

the regulation, the government has to identify all interventions or programs that can 

achieve them. Then all feasible options have to be evaluated by using comparative 

methods such as cost benefit analysis. The result can be used to support policy-makers 

about the effectiveness and efficiency of each alternatives, so the government or 

policy maker can systematically choose the best option. 

2.3.2 What is cost-benefit analysis ? 

 Cost-benefit analysis (CBA) is the method that is used to compare both costs 

and benefits in monetary terms. The history of CBA theory came from welfare 

economics which is used to help make decisions towards public policy. The concept 

of welfare economics is to combine personal preferences and values and also balance 

the effective resource use to improve social wellbeing. The benefit of using CBA is 

we can compare the different outcomes from various interventions or programs in 

monetary terms whereas the drawback of this method is it is difficult to place the 

medical outcomes in monetary units. Even though the health promotion program 
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provides a good result of clinical outcome, economic problems influence for policy 

maker to make a decision. CBA can help to answer these questions: Does this 

program provide greater benefits than costs?, Which program will give the best 

benefit? Benefit to cost ratios is one kind of result for CBA which shows the ratio 

between costs and benefits. This result can be used to rank and compare the program 

which provides the same or different outcomes, so the policy maker can choose the 

program that has the highest benefit to cost ratio result to take full advantage of the 

investment.[15] 

 2.3.3 Method to conduct cost-benefit analysis 

1) Determine the type of program or intervention  

2) Identify alternatives 

3) Determine the perspective of the study 

The perspective of the study must be concerned when we determine 

costs and benefits. Perspective is used to explain which costs or benefits are 

important based on the objectives of the study.[15]  

4) Identify the costs and benefits 

4.1) Cost  

4.1.1) Cost definition 

Cost is any resource that is used in the project to 

produce goods or services for achieving the objective of the project.[26] Costs that 

come from the project are only used to analyze, while other costs that occurred in the 

past, known as "sink costs", are excluded. Sink cost is the resource spent in the 

activity in the past (before assessment) and cannot be reused.[26] According to 

Chartered Institute of Management Accountants (CIMA), cost is defined as “the 

amount of expenditure (actual or motional) incurred or attributable to, a specified 

thing or activity”.[27] The definition of cost from New Zealand Treasury, a public 

organization and the economic policy advisor for government, is that it is a tangible 

resource that is used in the economy and also considers the other resources use that 

could be used  (i.e. opportunity cost).[28] 
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4.1.2) Cost Categorization 

    For pharmacoeconomic-related costs, costs can be 

divided into four types, direct medical cost (i.e. medications, hospitalization, 

diagnostic test), direct nonmedical costs (i.e. travel costs to hospital), indirect costs 

(i.e. lost productivity for patient, lost productivity because of death), and intangible 

costs (pain and suffering, fatigue).[15] 

    When focusing on cost object or cost product, costs can 

be divided into two types, direct costs and indirect costs. Direct costs are defined as 

any cost which is identified specifically with a particular final cost objective or goal. 

Indirect cost is defined as any cost, incurred for joint objectives, and therefore not 

usually identified with a single final cost objective. In order to assess the cost of the 

regulation, direct cost of regulation is the cost from business or individual who is 

directly affected when complying with the regulation and the cost from the 

government sector which has a power to enforce the regulation.[11] Indirect costs 

should be included such as non-wage labor cost. 

   When focusing on a time period, costs can be divided into two 

types, fixed cost and variable cost. Fixed cost is a cost that is not changed with the 

level of activity change.[29] Variable cost is “a cost which can change with the 

amount of the level of activity change.[29] 

4.2) Benefit 

4.2.1) Benefit definition 

New Zealand Treasury defines the definition of benefit 

as any gain which occurs from the production of a program or intervention being 

considered.[28] 

4.2.2) Benefit categorization 

American college of clinical pharmacy divided benefits 

into three categories, direct benefit (calculated from direct medical and direct 

nonmedical saving), indirect benefit (calculated from productivity using human 

capital and willingness to pay method), and intangible benefits (calculated from 

patient preference or pain and suffering using willingness to pay method).[15] 
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Figure 2 Components of cost-benefit analysis (CBA) 

 

 

 

 

 

 

 

 

 

Reference: Rascati KL. Essentials of Pharmacoeconomics. The United States of 

America 2009.[15] 

Libby et al, conducted a systematic review study about value of pharmacist services in 

community setting. The result showed that there are many benefits from providing 

pharmacist services in community setting such as improved patient outcome, reduced 

adverse drug event (ADE), improved appropriate use of medicine, reduced drug-

related problems, improved intermediate outcome (eg. Blood pressure), reduced drug 

costs, improved compliance, and improved quality of life.[16] However, the current 

study will use two main benefits of implementing of GPP regulation. The first benefit 

will be reduction in medication error and the second benefit will be improvement in 

quality of life. The reason why we will use these two benefits is the availability of the 

data is scarce. Moreover, based on the context of pharmacies in Thailand, there is no 

good recording system in pharmacies to collect these data such as medication 

compliance. 

4.2.3) Method to convert costs and benefits to monetary 

units 

Both costs and benefits have to convert to monetary 

units in cost-benefit analysis. This important issue needs to be concerned when 

benefits are converted to monetary units by using “cost saving” or cost avoidance 
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method because it can sometimes cause confusion. Therefore, it is necessary to ensure 

the difference between the two and assure that costs and benefits are appropriately put 

into the right side  There are two most common approaches that are used to convert 

indirect and intangible benefits to a monetary unit, the human capital approach and 

willingness to pay approach.[15] 

I. The human capital (HC) approach: Indirect benefit is 

from the increase in productivity after implementation of the intervention or program. 

Thus, indirect benefit can be converted to monetary value by using the human capital 

(HC) approach because this method can be used to approximate the salary and 

productivity loss from sickness, disability, or death. The two basic issues that are used 

to estimate human capital are wage rate and missed time (days, years) because of 

sickness. Wage rate can be calculated from income and the source of income can be 

found from the Bureau of Labor and Statistics or self-report. Missed time due to 

sickness can be found from self-report.[15] 

II. Willingness-to-pay (WTP) approach: Willingness-to-

pay can be used to calculate indirect and intangible viewpoints of disease or illness. 

This method measures how much patients are willing to pay for decreasing the 

likelihood of undesirable results of health outcome. In addition, it integrates patient 

preferences and intangible benefits (i.e. change in quality of life). Contingent 

valuation (CV) is a direct method that is used in order to figure the amount of WTP in 

monetary units. This method directly asks the respondent to value the scenario 

explaining the benefits of a specific program or intervention in monetary units. CV 

method consists of two basic components which are hypothetical scenario and bidding 

vehicle.[15] 

5) Calculating Results of Costs and Benefits: 

After determining all costs and benefits and converting to monetary 

units, the result will be displayed in a way that helps a policy maker to understand the 

worth of a program. There are three types of CBA result which are net benefit (or net 

cost), benefit-to-cost ratios, and internal rate of return (IRR). 
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5.1) Net Benefit (or Net Cost) Calculation  

   Net benefit can be calculated by using the difference between 

costs and benefits. Net benefit or net cost can be calculated as below:  

   Net benefit = total benefits – total costs 

   Net cost = total costs – total benefits 

The policy maker should choose the program that provide Net Benefit > 0 or Net Cost 

< 0 

5.2) Benefit-to-Cost (or Cost-to-Benefit) Ratio Calculation 

   The result of cost benefit analysis can be presented as benefit to 

cost (or cost to benefit) ratio and calculated from sum of total benefits divided by total 

costs. The policy maker should select the program that is cost effective, or when the 

result showed benefit-to-cost ratio > 1 or cost-to-benefit ratio < 1. 

6) Discount rate 

  Time horizon of the program is an important issue to be considered 

when we select a method to show the result. It is significant to adjust or discount costs 

and benefits to one point in time, whenever we use retrospective data that are gathered 

for more than one year or the results that are evaluated for more than one year in the 

future. In the future, the present cash flow is less expensive than the future cash flow, 

because patients want to get money today rather than a future time, so money 

obtained today is valued more than the same quantity obtained next year. Thus, we 

have to modify time value by using discount rate to discount future revenues. The 

discount rate estimates capital cost by considering interest rate of loan money. The 

present value (PV) of future expenses and cost savings should be analyzed. The 

accepted discount rate established for a health program should be between 3% and 

6%. (Do you have a reference to support this?) The equation for discount factor is 1/ 

(1+r)
t
. Therefore, we can show the result as Net Present Value (NPV) instead of net 

benefit which is presented below: 
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NPV  =  B0 - C0    +    B1 - C1   +   B2 - C2   ..........+ Bn - Cn 

  (1 + r )
0 
       (1 + r )

1   
(1 + r )

2 
       (1 + r )

n 

NPV = ∑  Bt - Ct = ∑  Net benefit 

      (1 + r )
t   

        (1 + r )
t 

Bt   benefits of the project which occur each year 

Ct  costs of the project which occur each year 

1/ (1+r)
t  

discount factor 

r  discount rate 

t  number of years in the future in which expenses or savings arise 

(when t =0 means present year) 

If NVP is positive, the benefit from the project is more than the cost of the project. It 

means that that project is cost effective. 

7) Sensitivity analysis 

  Sensitivity analysis is the method that is used to explore how much the 

result of the analysis changes after varying a parameter over a range of values.[15] If 

there are  small changes of the result after varying the parameter, the analysis is 

insensitive or robust. Consequently, the result of the study can be ensured. On the 

other hand, if there is a dramatically change of the result after varying the parameter, 

the analysis is sensitive and a researcher needs to be aware of interpretation. This 

following table shows the summary of all types of sensitivity analysis and description 

of each type.[30] 
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Table 3 Summary type of sensitivity analysis 

Type of sensitivity analysis Description 

1. One-way (univariate) sensitivity 

analysis 

One variable is changed at a time while 

the value of others are constant. 

2. Two-way (bivariate) sensitivity 

analysis 

Two variables are both changed at a time 

while the value of others are constant. 

3. Multivariate sensitivity analysis Multiple variables are changed at a time 

4. Best-case analysis It is a specific type of multivariate 

sensitivity analysis in which all most-

favorable assumptions values are used 

5. Worst-case analysis It is a specific type of multivariate 

sensitivity analysis in which all least-

favorable assumptions values are used 

6. Probabilistic sensitivity analysis 

(Monte Carlo analysis) 

It is used to examine all key and uncertain 

multiple parameters simultaneously and 

simulate multiple scenarios. 

Reference: Arnold RJG. Pharmacoeconomics : From Theory to practice. The United 

States of America: Taylor and Francis Group; 2010.[30] 
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2.4 Related research  

Good Pharmacy Practice Compliance in Thailand 

 There were several studies which examined pharmacy‟s compliance to 

“Standard of Accredited Pharmacy” by Pharmacy Council which followed the GPP 

concept. Boonchoong and colleague surveyed the accredited pharmacies compliance 

with the standard criteria of Community  Pharmacy Development and Accreditation 

project (CPA) after they were accredited by the Pharmacy Council.[31] The standard 

criteria of CPA project were created according to the GPP concept. The population in 

this study was the pharmacists in accredited pharmacies. The result showed that 

pharmacies were able to follow to five sections of those standard criteria in order: 1) 

services and social participation in community (mean score: 4.51) 2) place and 

equipment (mean score: 4.32), 3) pharmaceutical service (mean score: 4.15), 4) law 

and ethic compliance (mean score: 4.08), and 5) quality management (mean score: 

3.93), respectively. Pleanbangchang and colleague examined the understanding of 

pharmacies owners on the standard of accredited pharmacy by Pharmacy Council.[12] 

The target population was type I and type II pharmacies in Thailand. The result 

illustrated that the standard which seemed to be a major problem for most of 

pharmacies was standard 2.2: quality control. It was the standard that was difficult to 

understand for pharmacies‟ owner and low rate to comply. In addition, another 

standard that also showed low number of pharmacies to follow was standard 3.2: 

pharmaceutical service especially the criteria “providing full information on drug 

label” and “patient medication profile”. Most pharmacies owners were unwilling to 

enroll to the CPA program because they lacked financial incentive and did not 

understand the meaning of standards.  However, there was only one study from FDA 

officer report which examined the possibility of pharmacies to comply to the draft 

version of Public Health notification in terms of GPP regulation.[32] This study 

aimed to study the ability of pharmacies to comply with the standard criteria 

according to the GPP regulation and to examine the problems and barriers of 

pharmacies that can take place when implementing the GPP regulation. The 

population in this study was type I pharmacies that intended to be an accredited 

pharmacy. The FDA officer investigated only two standards of the GPP regulation 

which were personnel and pharmaceutical standards.  The result from this study 
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showed that approximately 80% to 100% can comply with the personnel standard. For 

pharmaceutical care service standard, it showed that there were some rules that 

seemed to be an obstacle for pharmacies such as recording medical history for patient, 

providing proper information on drug label, reporting Adverse Drug Reaction (ADR) 

to surveillance office (such as FDA) and providing appropriate screening and referral 

system in pharmacy. 

The benefit of pharmacist service in community setting 

Libby et al, conducted a systematic review study about value of pharmacist 

services in community setting during 1990-2002. The result showed that there were 

many benefits from providing pharmacist services in community setting such as 

improved patient outcome, reducing Adverse Drug Event (ADE), improving 

appropriate using of medicine, reducing drug-related problems, improving 

intermediate outcome (ie. Blood pressure), reducing drug costs, improving 

compliance, and improving quality of life.[16] For the economic assessment of the 

value of pharmacist professional services, the researcher stated that it was limited. 

There were nine studies which met the criteria in order to evaluate the effect of 

pharmacist service on drug cost. Six out of nine presented the significant effect. 

Regarding the limitations of economic study, it is hard to discuss economic impact on 

drug cost or cost-effectiveness. 

The benefit of reducing drug-related problems due to community pharmacist 

There was a study which showed that pharmacists in community pharmacy 

setting are appropriate to detect and resolve Drug-Related Problem (DRP).[33] The 

example of drug-related problems are inappropriate prescription, drug interaction, and 

adverse drug reaction. DRP is a major issues of concern. In the United State, DRP 

contributed to the economic burden which increased from $76.6 billion in 1995 to 

$177.4 billion in 2000.[34] Several studies showed that 28% of all emergency cases 

resulted from DRPs and 24% led to hospital admission. It also found that 70% of 

DRPs could be avoided.[33] In Thailand, pharmacies are the primary health care 

service for patients because they are inexpensive, convenient and time saving. Survey 

data on health and welfare found that the number of self-medications had gradually 

increased from 20.9% in 2008 to 30.7% in 2012.[23] Even though the patient 
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advantages from pharmaceutical care services, adverse effect from drug utilization 

may occur as drug-related problem at any time. The crucial role of a pharmacist in a 

community pharmacy is taking medication history. This activity can help pharmacists 

to dispense the appropriate medication to patients and can avoid the undesirable result 

such as dispensing antibiotic medication to patients who are allergic to that kind of 

medicine. 

 Cheewarirungrueng and colleague studied drug related problems (DRPs) that 

occured due to incomplete asking of information from the patients about their history 

before dispensing the medication in the community pharmacy.[6] The result showed 

that 27.59% to 29.3% of patients would suffer at least one DRP if there were no 

history taking before dispensing the medication. The DRPs that most commonly occur 

in this case were no clear indication for drug use. This study stated that directly asking 

about a patient‟s history would prevent DRPs between 18.75% to 23.81%. Therefore 

the benefit of medication history taking from a patient is the important issue to 

concern for identifying and preventing drug related problems in a community 

pharmacy. There is a study which showed that the cost involved with drug-related 

problem (including total cost of drug-related morbidity and mortality) was more than 

the expenses for primary drug therapy. Drug-related problems are gradually 

understood to be a serious issue of concern, but most DRPs are preventable such as 

medical problems. 

Economic impact assessment on pharmacist-related study 

Adverse Drug Events (ADEs) are defined as an injury due to the use of 

medicinal product which results from medication error and adverse drug reaction. 

ADE can also contribute to medication related problems. The outcome when ADE 

occurs is often hospital admission, prolong hospitalization and increased cost of 

treatment. Medication related problems are the crucial health issues of concern. In the 

United State, adverse drug event was the 5
th

 which contributed to cause of death. In 

Thailand, the incidence of ADR at Queen Sirikit National Institute of Child Health 

was 3.7% and contributed to cost 506.56 baht/case.[35] Pharmacist intervention is one 

resolution that is commonly used in order to reduce ADE. Uaviseswong and 

colleagues, conducted a systematic review of economic evaluation of pharmacist 
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intervention related to adverse drug event (ADE) among patients with hospitalization 

during 1990-2010.[35] There were five journals included in this study. The result of 

pharmacist intervention showed the positive economic benefit because it could save 

the treatment cost of ADE which could be prevented. In addition, pharmacist 

intervention presented a mean net benefit of 27.25 million pounds over five years 

timeframe due to reducing the medication error. In addition, Mitchell et al, conducted 

a study to evaluate the economic impact of a clinical pharmacy admission medication 

reconciliation program. From this study, the costs were from the expected total 

expenditure for the investment which consisted of labor costs and meeting room cost. 

For the benefits, total medication reconciliation savings were calculated by the 

number of serious medication errors in study period time with cost of serious ADEs. 

Then, the result of this study was shown as Net present value (NPV). The discount 

rate in this study was 10% which came from the average between not-for-profit and 

for-profit hospitals. The worst-case and best-case scenarios were used and random 

50% change in all variables. Thus, it showed that providing clinical pharmacist in 

healthcare team in order to access medication reconciliation procedure could improve 

patient safety and provide economic benefit due to reducing preventable medication 

errors.[36] Cote and colleagues, studied about economic assessment of a pharmacy-

based health promotion program implementation in hypertension patients, by using 

cost-benefit analysis in societal perspective. Thus, the costs from this study were fixed 

costs (software, service contract) and pharmacist intervention costs (cost of blood 

pressure readings, cost of verbal interventions, cost of pharmaceutical opinions). 

Whereas, the benefits were willingness to pay and cost savings. For cost savings, the 

researcher calculated from the difference of direct costs (antihypertensive drug, 

physician visits, hospitalization, and travel) and indirect costs (time cost to the 

pharmacist, time cost to patient) between two groups (exposed participants and not 

exposed participants). After obtaining both costs and benefits, the researcher 

compared costs and benefits between these two options; support the intervention by 

private sector and support the intervention by public sector. Then, the result was 

presented as net benefit and benefit to cost ratio. The result showed that mean direct 

costs significantly declined and participants were willing to pay Canadian $ 0.54 per 

month in the pharmacist intervention group. Moreover, they found that the benefits 
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were approximately ten times more than costs.[37] Shalom, I. et al, conducted a study 

that evaluated the economic impact of clinical intervention implementation in 

Australian community pharmacies. It was a randomized control trial study conducted 

in government perspective. The main outcome considered was cost savings from 

healthcare cost avoidance, healthcare cost from pharmacist, cost of medicine 

changing, pharmacy time and telephone calls. The result showed that the intervention 

group can provide a larger cost saving than the control group, so this result can 

support that pharmaceutical services to healthcare system can provide the value for 

money especially improving quality of care and cost savings.[38] There was a study 

which assessed the economic outcome of patient-focused pharmacist intervention in 

the community setting. The patients who were focused on by this study were 

hypertension, diabetes, asthma and hypercholesterolemia patients. The pharmacist 

intervention consisted of providing education, patient monitoring, counseling lifestyle 

or behavior modification and frequently following up with patients in order to manage 

drug-related problems. The result showed that this intervention provided cost savings 

approximately $143.95/patient/month to $293.39/patient/month.[39] Chompoo‟s 

study examined the costs and benefits in order to participate in an accredited 

pharmacy project. The incremental cost in this study consisted of present-period 

explicit costs and opportunity costs. The present-period explicit costs which consisted 

of fixed costs and variable costs was 131,900.84 baht per year. In comparison, the 

opportunity costs, which consisted of compensation costs of pharmacy owner who is 

pharmacist and cannot work for other job, promotion costs and interest, was 

299,647.50 baht per year. Thus the total incremental cost was 431,548.34 baht per 

year. The incremental benefit in this study could not convert to monetary value. 

Therefore the summary of the incremental benefits were as follows; 1) participating in 

conference without registration, 2) obtaining the information, news, poster from 

Community Pharmacy Development and Accreditation project 3) improving 

pharmacy profession,  and building trust to society 4) Obtaining useful suggestion 

from auditor to improve the pharmacy 5) Increasing new role of pharmacist in 

pharmacy such as screening, patient protection and pharmaceutical care.[40] 

  



CHAPTER III 

 

METHODOLOGY 

Good Pharmacy Practice (GPP) in community and hospital pharmacy setting 

is a crucial standard for pharmacy services. Thai Food and Drug Administration 

(Thai-FDA) realized the benefit of GPP and tried to implement this concept as a 

regulation for every community pharmacy. The Ministerial Regulation on Application 

and Issuance of License to Modern Pharmacy was revised by the Thai FDA because it 

was obsolete and not suited to the current situation. Then it was approved by the 

Royal Gazette on 27
th

 December, 2013 and would be effective within 180 days or 

would begin on 26
th

 June, 2014. The main context in this regulation is all new 

pharmacies have to pass the Good Pharmacy Practice (GPP) standard before renewing 

their pharmacy license, whereas old pharmacies would have a period to improve and 

must pass GPP standard within eight years. The ability of old community pharmacies 

to follow the new regulation is still in questions. Thus, the first aim of this study was 

to explore the current situation and the readiness to comply with the draft of Ministry 

of Public Health notification of GPP regulation which consisted of four main 

categories; place and equipment, personal, effective drug management and pharmacy 

service standards. In addition, before issuing any regulations, the government should 

evaluate the impact of the regulation that is developed, for implementation to promote 

the best use of that regulation. Therefore, the second objective of this study was to 

evaluate the economic impact of Good Pharmacy Practice regulation from societal 

perspective by using cost-benefit analysis. 

3.1 Study design 

 This study was a quantitative research. Survey design was used to collect data 

for the situation analysis by sending questionnaires to pharmacies‟ owners in order to 

know the current situation and impact of pharmacy to comply with GPP regulation 

under the Ministerial Regulation on Application and Issuance of License to Modern 

Pharmacy and also explore the costs and benefits of GPP regulation. Moreover, in-

depth interview was conducted to collect more information from policy makers and 
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pharmacy owners in order to get all comprehensive information about costs and 

benefits. 

3.2 Study Period 

The Ministerial Regulation on Application and Issuance of License to Modern 

Pharmacy was approved by the Royal Gazette on 27
th

 December, 2013 and was 

effective within 180 days so it began on 26
th

 June,2014. The draft of Public Health 

notification on GPP was in process and is being planned to issue in 2015. Therefore, 

the duration period for collecting data to conduct cost-benefit analysis occurred 

between July 1
st
, 2014 and September 30

th
, 2014. 

3.3 Study Perspective 

 This study was conducted from societal perspective. The GPP regulation was 

used to enforce all pharmacies in Thailand, thus this regulation would impact to many 

stakeholders in society which were government sector (FDA), pharmacies' owners 

and patients. Therefore, the economic evaluation result from this study would be one 

of the useful information for government sector which helps making a decision in 

order to implement GPP regulation. 

3.4 Study process 

 3.4.1 Step 1: Study framework 

This step was to prepare for providing the information and knowledge about 

Good Pharmacy Practice concept, the benefit of having pharmacist to provide 

pharmaceutical care in community pharmacy, current situation of pharmacy 

compliance on GPP regulation in Thailand, GPP policy, regulatory impact assessment 

(RIA) process, and economic evaluation by using cost-benefit analysis. 

3.4.1.1 Determine the type of program or intervention 

Regarding the Ministry of Public Health notification of GPP regulation 

enforcement, it is the supportive regulation under the Ministerial Regulation on 

Application and Issuance of License to Modern Pharmacy. This regulation was in a 

drafting process and planned to issue in 2015. Therefore, the type of program in this 

study was to find the best alternative in order to implement the GPP regulation. 
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3.4.1.2 Identify alternative 

According to the main context in the Ministerial Regulation on 

Application and Issuance of License to Modern Pharmacy, it stated that all new 

community pharmacies have to pass Good Pharmacy Practice (GPP) standard before 

renewing their pharmacy license. The old community pharmacies which opened 

before this new regulation had a period of time to adapt and must pass GPP standard 

within eight years.[10] Thus, this study used a timeframe of eight year for evaluating 

the economic impact of the GPP implementation under the Public Health notification 

from societal perspective.  

 The assumption of this cost-benefit analysis was some pharmacies would close 

down because some of them could not comply with the new GPP regulation. The 

probability of pharmacies closing down each year were from the survey. The model 

was the cumulative of cost and benefit of each year to eight years. 

3.4.1.3 Determine the perspective of the study 

The GPP regulation was used to enforce all pharmacies in Thailand, 

thus this regulation would impact to many stakeholders in society. This study was 

conducted from a societal perspective which was government sector (FDA), 

pharmacy's owners and patients.  

3.4.1.4 Identify the costs and benefits 

3.4.1.4.1 Cost of implementing the GPP 

Cost is any resource that is used in the project to produce goods 

or services for achieving the objective of the project. Therefore, the Cost of 

implementing the GPP was all costs (direct, indirect,) that occurred when the GPP 

regulation was implemented from societal perspective. In this study, there were three 

stakeholders relating to this GPP regulation, so the cost of implementing GPP should 

come from government (FDA) perspective, pharmacies‟ owners‟ perspective and 

patients‟ perspective. Rate for converting Thai baht to US dollar as of 1 April, 2014 

was 32.79 baht/US dollar. The three percent discount rate was used and the average 

inflation rate in Thailand was 4.5% from 1977 until 2014.[41] 
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1) Cost from Government (FDA) perspective 

Cost from government (FDA) perspective included 1) cost of 

issuing law and regulation (the Ministerial Regulation on Application and Issuance of 

License to Modern Pharmacy) 2) cost of GPP training course for authorities (FDA 

officers and outsourced authorities who are responsible for renewing pharmacies 

assessment) 3) cost of GPP information distribution and 4) cost of GPP handbook 

guideline for FDA officer. 

1.1) Cost of issuing the Ministerial Regulation on Application and Issuance of License 

to Modern Pharmacy 

This study aimed to evaluate the impact of the Ministerial Regulation on Application 

and Issuance of License to Modern Pharmacy, thus cost of issuing this major 

regulation was included. The data from the Annual Financial report of Thai-FDA in 

2012 presented that the budget when the government issuing law and regulation was 

$5,909.04 dollar (193,757.36 baht).[42] Due to this information was more than one 

year, cost in 2012 needed to be adjust to the amount in 2014. To standardize the past 

cost, cost in 2012 was multiplied by the inflation rate.[15] The average inflation rate 

in Thailand was 4.54% from 1977 until 2014.[41] Therefore, cost of law and 

regulation in 2014 would be $6,457.76 dollar (211,749.89 baht). 

Table 4 Calculation formula and source of information used to obtain total cost of 

issuing the Ministerial Regulation on Application and Issuance of License to Modern 

Pharmacy 

Total cost of issuing the Ministerial Regulation on Application and Issuance of License to Modern 

Pharmacy 

= no. of law and regulation x average cost of issuing law and regulation. 

Variables Source of information 

No. of the law and regulation FDA expert opinion 

Average cost of issuing law and regulation  FDA report,2012 [42] 

1.2) Cost of GPP training course for FDA officers and outsourced authorities 

When implementing the GPP regulation, the government sector had to train FDA 

officer representatives from the seventy six provinces of Thailand and also outsource 

authorities about the GPP assessment principle. Cost of GPP training course for the 
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authorities per year was calculated from average cost of training per person per time, 

training hour per time, the no. of training course per year and the no. of authorities 

(FDA and outsourced authorities). The number of outsourced authorities was 

calculated from the cumulative number of pharmacies which had potential to comply 

with GPP each year (from survey) divided by working days in a year and then divided 

by the number of pharmacies inspected in a working day. There are two hundred and 

fifty working day in a year and two pharmacies being inspected per working day was 

used for the base case. The cumulative number of pharmacies which had potential to 

comply with GPP each year was calculated from the probability of pharmacy‟s owner 

who had potential to comply with the GPP regulation each year (data from the survey) 

and the number of type I pharmacies in Thailand. 

Table 5 Calculation formula and source of information used to obtain total cost of 

GPP training course for FDA officer and outsource authorities per year 

Total cost of GPP training course for FDA officer and outsource authorities per year 

= no. of authorities (FDA and outsourced) x average training cost per person per hour x no. of 

training hour 

= [(no. of needed officer per province x no. of province) + (no. of potential pharmacy to comply 

with GPP regulation/ working day/ no. of pharmacies being inspected in a working day)] x 

average training cost per person per hour x no. of training hour 

Variables Source of information 

Average training cost per person per hour FDA report [42] 

No. of training hour Office hour 

No. of FDA officer No. of province 

No. of outsourced Survey, FDA expert opinion 

No. of potential pharmacy to comply with GPP 

regulation 
Survey 

Turnover rate of new authorities per year  FDA expert opinion 

1.3) Cost of GPP information distribution 

FDA bodies planned for the information distribution strategy by sending newsletters 

to the pharmacies who still not comply with GPP regulation (non-GPP) in order to 

inform them about the GPP regulations and related information. The estimate number 

of non-GPP pharmacies each year was obtained from the survey. Data was calculated 
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from probability of a pharmacy that has potential to comply with GPP regulation each 

year, probability of pharmacy that has no potential to comply with GPP regulation 

each year and no. of type I pharmacies in Thailand. The assumption in this model was 

that the Thai-FDA would invest for GPP information distribution once a year of 

implementation. 

Table 6 Calculation formula and source of information used to obtain total cost of 

GPP information distribution  

Total cost of GPP information distribution  

= no. of non-GPP pharmacies each year x average cost of newsletter per newsletter 

= [no. of pharmacy in the previous year – (probability of potential pharmacy complied with the 

GPP regulation x no. of pharmacy in the previous year)] x average cost of newsletter per 

newsletter 

Variables Source of information 

Average cost of newsletter Website [43] 

Prob. of potential pharmacy to comply with GPP 

regulation 

survey 

No. of potential pharmacies to comply with GPP 

regulation 

survey 

No. of non-GPP pharmacy each year survey 

No. of pharmacies in Thailand FDA database 

1.4) Cost of the GPP guideline handbook for the FDA officers 

FDA bodies planned to provide 350 GPP guideline handbooks for Thai-FDA officers 

in seventy six provinces of Thailand.  

Table 7 Calculation formula and source of information used to obtain total cost of the 

GPP guideline handbook for the FDA officer 

Total cost of the GPP guideline handbook for the FDA officer  

= no. of GPP handbooks x average cost of GPP handbook per handbook 

Variables Source of information 

No. of GPP handbook FDA expert opinion 

Average cost of handbook  Website [43] 
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2) Cost from Pharmacies‟ owners‟ perspective 

From the pharmacy owners‟ perspective, there were eight 

incremental costs which occurred after the GPP regulation implementation: 1) Cost 

for renovating place and equipment, 2) Cost for adapting stock management, 3) Other 

variable costs after the GPP implementation, 4) Cost of GPP guideline handbooks for 

pharmacies, 5) Cost of full time pharmacists‟ fees, 6) Opportunity cost of a pharmacy 

closing when renovating the stores, 7) Cost of pharmacies‟ close down and 8) 

Assessment cost for renewing pharmacy licenses.  

2.1) Cost for renovating place and equipment 

This is the cost that increased after the GPP regulations implementation, which was 

the cost of preparing an eight square meter area, preparing the counseling area, cost of 

preparing a closed section for non-OTC medication, cost of 12,000 BTU air 

conditioner [40], thermometers [40], drug counting trays [40], automatic 

sphygmomanometers [40], weighing apparatus [40], stadiometers [40], fire 

extinguishers [40], pharmacists‟ sign with their picture [40], refrigerators [40] cost of 

pharmacists‟ uniform [44], and storage for keeping documents[40]. Probability of a 

pharmacy that had potential to comply with GPP regulation each year was obtain 

from the survey. The estimate number of pharmacies who has potential to comply 

with GPP regulation was obtain by probability of a pharmacy who had potential to 

comply with GPP regulation each year multiplied by number of type I pharmacies in 

Thailand.  
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Table 8 Calculation formula and source of information used to obtain total cost for 

renovating place and equipment  

Total cost for renovating place and equipment  

= no. of potential pharmacy that comply with GPP regulation each year x  average cost for 

renovating place and equipment 

= (prob. of pharmacy that had potential to comply with GPP regulation each year x no. of non-

GPP pharmacy each year) x average cost for renovating place and equipment 

= (prob. of pharmacy that had potential to comply with GPP regulation each year x no. of non-

GPP pharmacy each year) x average cost for renovating place and equipment 

Note: 

No. of non-GPP pharmacy each year 

= [no. of pharmacy in the previous year – (probability of potential pharmacy complied with the 

GPP regulation x no. of pharmacy in the previous year)] 

Variables Source of information 

Average cost for renovating place and equipment   

- Eight square meter area Expert opinion 

- Counseling area Expert opinion 

- Air conditioning Literature review[40] 

- Closing area for dangerous medication Expert opinion 

- Thermometer Literature review[40] 

- Refrigerator Literature review[40] 

- Tray Literature review[40] 

- sphygmomanometer (automatic) Literature review[40] 

- weighing apparatus Literature review[40] 

- stadiometer Literature review[40] 

- fire extinguisher Literature review[40] 

- pharmacist sign with picture Literature review[40] 

- pharmacist uniform Website[44] 

- storage for keeping documents Literature review[40] 

Prob. of potential pharmacy to comply with GPP 

regulation each year 

survey 

No. of pharmacies in Thailand FDA database 
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2.2) Cost for adapting stock management 

For stock management, data was collected from literature review and expert opinion 

from pharmacies‟ owners in order to obtain the comprehensive information about 

stock management. Cost for adapting stock management included computer, 

pharmacy program and stock cabinet. Most of pharmacies‟ owner reported that they 

used 4 cabinets for managing medication inventory whereas some of them used 2 or 8 

cabinets for managing their inventory. Therefore, four cabinets would be used for 

base case where as two and eight cabinets would be used for worse case and best case 

scenario, respectively. For the no. of potential pharmacy to comply with GPP was 

calculated from probability of a pharmacy who has potential to comply with GPP 

regulation each year and no. of type I pharmacies in Thailand. 

Table 9 Calculation formula and source of information used to obtain total cost for 

adapting stock management = the no. of remaining pharmacies x fixed cost for stock 

management  

Total cost for adapting stock management  

= no. of potential pharmacy that comply with GPP each year x average cost for stock 

management 

= (prob. of pharmacy that had potential to comply with GPP regulation each year x no. of  non-

GPP pharmacy each year) x average cost for stock management 

Note: 

No. of non-GPP pharmacy each year 

= [no. of pharmacy in the previous year – (probability of potential pharmacy complied with the 

GPP regulation x no. of pharmacy in the previous year)] 

Variables Source of information 

Prob. of potential pharmacies to comply with GPP 

each year 

survey 

No. of pharmacies in Thailand FDA database 

Average cost for adapting stock management  

-  Computer Literature review [40] 

-  Pharmacy program Website 

-  Stock cabinet Website 

No. of stock cabinet Expert opinion 
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2.3) Other variable costs after the GPP implementation 

After the GPP implementation, the pharmacy owners reported that they would pay for 

equipment such as UV protective medicine containers, sticker label and 

electricity[40]. The cumulative number of potential pharmacies that can comply with 

GPP regulation each year would absorb this cost. The no. of potential pharmacy that 

can comply with GPP regulation each year was obtained from survey. Three percent 

discount rate  was used for calculation every year  

Table 10 Calculation formula and source of information used to obtain total other 

variable costs after the GPP implementation 

Total other variable costs after the GPP implementation  

= the cumulative no. of pharmacies that comply with GPP each year x average other variable 

cost/month x 12 months 

= ∑i (no. of potential pharmacy that comply with GPP each year) x average cost for stock 

management 

= ∑i [(prob. of pharmacy that had potential to comply with GPP regulation each year x no. of  

non-GPP pharmacy each year)] x average cost for stock management 

Note: 

∑i = summation of the 1st year to the 8th year 

No. of non-GPP pharmacy each year 

= [no. of pharmacy in the previous year – (probability of potential pharmacy complied with the 

GPP regulation x no. of pharmacy in the previous year)] 

Variables Source of information 

Prob. of potential pharmacies that comply with 

GPP 
Survey 

No. of pharmacies in Thailand FDA database 

Cumulative pharmacies that comply with GPP 

each year  
Survey 

Average variable costs after the GPP 

implementation  

(UV protective medicine containers, sticker label, 

electricity) 

Literature[40], survey 
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2.4) Cost of GPP guideline handbooks for pharmacies 

Thai Pharmacies Association planned to produce a GPP guideline handbook for 

distribution to pharmacies owners. This cost affected the potential pharmacy that can 

comply with GPP regulation each year. The no. of potential pharmacy that can 

comply with GPP regulation each year was calculated from probability of a pharmacy 

who has potential to comply with GPP regulation each year and no. of type I 

pharmacies in Thailand. 

Table 11 Calculation formula and source of information used to obtain total cost of 

GPP guideline handbook for pharmacies 

Total cost of GPP guideline handbooks for pharmacies  

= no. of potential pharmacy to comply with GPP each year x average cost of GPP handbooks 

= (prob. of pharmacy that had potential to comply with GPP regulation each year x no. of  non-

GPP pharmacy each year) x average cost of GPP handbooks 

Note: 

No. of non-GPP pharmacy each year 

= [no. of pharmacy in the previous year – (probability of potential pharmacy complied with the 

GPP regulation x no. of pharmacy in the previous year)] 

Variables Source of information 

Prob. of potential pharmacies that had potential to 

comply with GPP 

survey 

No. of pharmacies in Thailand FDA database 

Average cost of GPP handbooks  Website[45] 

2.5) Cost of full time pharmacists’ fees 

Pharmacy owners‟ must have a full time pharmacist providing the pharmacy service 

in their stores during operating hours. In Thailand, even though the Drug Act of B.E. 

2510 stated that the person who had a responsibility to provide pharmacy service was 

the pharmacists, there still were problems of lacking pharmacists on duty during 

operating hours.[4, 5] After the GPP regulation implementation, the pharmacies 

which did not have full time pharmacists would pay this cost, thus the cumulative of 

potential pharmacies that can comply with GPP regulation would pay for this cost 

every year. The no. of potential pharmacies that can comply with GPP regulation each 
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year was calculated from probability of a pharmacy that has potential to comply with 

GPP regulation each year and no. of type I pharmacies in Thailand.  

Table 12 Calculation formula and source of information used to obtain total cost of 

full time pharmacist fee 

Total cost of full time pharmacist fee 

= the cumulative no. of pharmacies to comply with GPP each year x average cost of fulltime 

pharmacist per month x 12 months 

= ∑i (no. of potential pharmacy that comply with GPP each year) x average cost of fulltime 

pharmacist per month x 12 months 

= ∑i [(prob. of pharmacy that had potential to comply with GPP regulation each year x no. of  

non-GPP pharmacy each year)] x average cost of fulltime pharmacist per month x 12 months 

Note: 

∑i = summation of the 1st year to the 8th year 

No. of non-GPP pharmacy each year 

= [no. of pharmacy in the previous year – (probability of potential pharmacy complied with the 

GPP regulation x no. of pharmacy in the previous year)] 

Variables Source of information 

Prob. of potential pharmacies to comply with 

GPP 

Survey 

No. of pharmacies in Thailand FDA database 

Cumulative pharmacies to comply with GPP each 

year  
Survey 

Average cost of fulltime pharmacist/month 

(USD/year) 
 

- Operating time of pharmacies Expert opinion 

- Working day of pharmacist  

  (hr.) 
Expert opinion 

- General rate of part time   

  (days) 

 - pharmacist‟s fee in  

  community pharmacy  

  (USD/hr.) 

Expert opinion 
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2.6) Opportunity cost of a pharmacy closing when renovating the stores 

After the GPP implementation, older pharmacies would need more time for 

renovating their store according to the GPP regulations such as preparing a place for 

standard equipment. They had to close their stores for renovating. Closing pharmacy 

for renovation would lead to a loss of profit. The amount of profit that the pharmacies 

would not obtain was derived from the self-administered questionnaire survey. Expert 

opinion from pharmacies‟ owner reported that they usually close approximately 5 

days for the renovation. Some of pharmacies would close 2 or 14 days for renovation. 

Therefore, five days of renovation would be used a base case calculation whereas two 

and fourteen days of renovation would be used in a best case and worst case analysis, 

respectively, in the sensitivity analysis. This cost affected the potential pharmacy that 

can comply with GPP regulation each year. The no. of potential pharmacy that can 

comply with GPP regulation each year was calculated from probability of a pharmacy 

who has potential to comply with GPP regulation each year and no. of type I 

pharmacies in Thailand.  

Table 13 Calculation formula and source of information used to obtain opportunity 

total cost of pharmacy closing when renovating the stores 

Total opportunity cost of pharmacy closing when renovating the stores 

= no. of pharmacy that had potential to comply with GPP each year x average loss of profit per 

day x 5 closing days 

= (prob. of pharmacy that had potential to comply with GPP regulation each year x no. of  non-

GPP pharmacy each year) x average loss of profit per day x 5 closing days 

Note: 

No. of non-GPP pharmacy each year 

= [no. of pharmacy in the previous year – (probability of potential pharmacy complied with the 

GPP regulation x no. of pharmacy in the previous year)] 

Variables Source of information 

Prob. of potential pharmacies that had potential to 

comply with GPP 

survey 

No. of pharmacies in Thailand FDA database 

Average profit of pharmacy per day (USD/ year) Survey 

No. of closing day for renovation (days) Expert opinion 

Average profit of pharmacy owner‟s per day Survey 
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2.7) Cost of pharmacy close down 

If the older pharmacies cannot not follow the GPP regulations at the 8
th

 year, they had 

to close their pharmacy business. The probability of pharmacies closing down at the 

8
th

 year was collected from the survey. The number of non-GPP pharmacies each year 

was calculated from the probability of potential pharmacy that can comply with GPP 

regulation and no. of type I pharmacy in Thailand. Cost of pharmacy closing down 

was also obtained from the survey. 

Table 14 Calculation formula and source of information used to obtain total cost of 

pharmacy close down 

Total cost of pharmacy close down 

= no. of remaining non-GPP pharmacies at the 8th year x average cost of closing down 

Note: 

No. of non-GPP pharmacy each year 

= [no. of pharmacy in the previous year – (probability of potential pharmacy complied with the 

GPP regulation x no. of pharmacy in the previous year)] 

Variables Source of information 

Prob. of remaining non-GPP pharmacies  survey 

No. of pharmacies in Thailand FDA database 

Average cost of pharmacy close down (USD/Rx 

close down) 
Survey 

2.8) Assessment cost for renewing pharmacy licenses 

Experts from the Thai-FDA planned that the pharmacies who were assessed by the 

authorities (FDA officer or outsource authority) had to pay for the assessment cost of 

renewing their pharmacy license. This cost affected potential pharmacies that can 

comply with GPP thus the cumulative of potential pharmacies that can comply with 

GPP regulation would pay for this cost every year. The no. of potential pharmacies 

that can comply with GPP regulation each year was calculated from probability of a 

pharmacy who has potential to comply with GPP regulation each year and no. of type 

I pharmacies in Thailand.  
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Table 15 Calculation formula and source of information used to obtain total 

assessment cost for renewing drugstore license 

Total assessment cost for renewing pharmacy license 

= the cumulative no. of pharmacies to comply with GPP each year x assessment cost for 

renewing pharmacy license 

= ∑i (no. of potential pharmacy that comply with GPP each year) x assessment cost for renewing 

pharmacy license 

= ∑i [(prob. of pharmacy that had potential to comply with GPP regulation each year x no. of  

non-GPP pharmacy each year)] x assessment cost for renewing pharmacy license 

Note: 

∑i = summation of the 1st year to the 8th year 

No. of non-GPP pharmacy each year 

= [no. of pharmacy in the previous year – (probability of potential pharmacy complied with the 

GPP regulation x no. of pharmacy in the previous year)] 

Variables Source of information 

Prob. of potential pharmacies to comply with 

GPP 

survey 

No. of pharmacies in Thailand FDA database 

Assessment cost for renewing drugstore license Expert opinion 

3) Cost from Patients‟ perspective 

The purpose of implementing GPP regulation was to improve 

the standard of the primary health care system in society through the pharmacies. 

When community pharmacies close down because of not complying to the regulation, 

patients have to go to the new community pharmacies which can be a cost in patient‟s 

perspective but we assume that there is no change in overall transportation cost.  

Therefore, our assumption in this model was no cost from the patients‟ perspective. 

3.4.1.4.2 Benefits from GPP regulation 

Benefits of implementing the GPP is defined as all direct 

benefits which occur when implementing the GPP regulation from the societal 

perspective. In this study, there were three stakeholders relating to this GPP 

regulation, so the total benefit of implementing GPP came from government (FDA) 
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perspective, pharmacies‟ owners‟ perspective and patients‟ perspective. All benefits 

have been transferred to monetary value. Rate for converting Thai baht to US dollar 

as of 1 April, 2014 was 32.79 baht/US dollar. The three percent discount rate was 

used and the average inflation rate in Thailand was 4.5% from 1977 until 2014.[41] 

1) Benefits from government sector perspective: 

The benefits from government sector was cost saving by the 

reduction of surveillance costs. Currently, the number of type I pharmacies in 

Thailand has increased dramatically from 4,723 pharmacies in 1996 to 12,123 

pharmacies in 2013.[2] Even though the Drug Act B.E.2510 stated that the 

pharmacies must have a full time pharmacist available during the operating time, 

absence of  pharmacists was still a major problem in Thailand. Thai FDA report 

showed that 33% of pharmacists were on duty during the FDA inspection in 2006. 

Another study showed that there were 25%, 40%, 64% and 76% of pharmacist on 

duty during the FDA inspection in Kalasin, Ootaradit, Samutsongkarm and Nakorn 

Pra Nom provinces in 2010, respectively.[4] Absence of pharmacists on duty 

increased the risk of inappropriate dispensing of medication and directly affected the 

patients‟ health. To minimize the absence of pharmacist on duty in the registered time 

period, FDA bodies randomly inspected the pharmacies. This caused surveillance 

cost. Thus, implementation of GPP regulations would save the cost of surveillance.  

The cost saving from reducing surveillance costs was calculated from the number of 

cumulative GPP-pharmacy that do not need to be inspected from FDA each year 

multiplied by average surveillance cost. FDA expert opinion reported that there were 

3 FDA officers and one driver for each FDA inspection. Thus, the surveillance cost 

was computed from the salary of the FDA officer, salary of driver, working days, fuel 

costs and other expenses per day for four authorities. Each type I pharmacy in 

Thailand was expected to be inspected once a year. In this model, FDA expert opinion 

stated that the surveillance cost would reduce 50% after the GPP regulation 

implementation. Reducing 50% was used in a base case. For sensitivity analysis, no 

surveillance and reducing 20% of FDA surveillance inspection would be used in the 

best case and the worst case analysis, respectively. The total cost of savings made by 
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reducing surveillance costs have to be converted in the present year by using the 3% 

discount rate. 

Table 16 Calculation formula and source of information used to obtain total cost 

saving of surveillance per year 

Total cost saving of surveillance per year  

= no. of pharmacies that do not need to be inspected by FDA officers (GPP-Pharmacy) x average 

cost of surveillance/year 

= the cumulative no. of pharmacies to comply with GPP each year x average cost of 

surveillance/year 

= ∑i (no. of potential pharmacy that comply with GPP each year) x average cost of 

surveillance/year 

= ∑i [(prob. of pharmacy that had potential to comply with GPP regulation each year x no. of  

non-GPP pharmacy each year)] x average cost of surveillance/year 

Note: 

∑i = summation of the 1st year to the 8th year 

No. of non-GPP pharmacy each year 

= [no. of pharmacy in the previous year – (probability of potential pharmacy complied with the 

GPP regulation x no. of pharmacy in the previous year)] 

Variables Source of information 

Prob. of potential pharmacies that comply with 

GPP 

survey 

No. of pharmacies in Thailand FDA database 

Average surveillance cost Expert opinion 

- Salary of FDA officer  

- Salary of driver  

- Working day for FDA   

  inspection  
 

- Fuel cost   

- Expense per day for FDA  

  officer  
 

- No. of FDA officer per day  

- No. of driver per day  
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2) Benefit from pharmacies‟ owner perspective 

We assumed that pharmacists would regularly examine drugs in 

the pharmacy as in the GPP standard. This can reduce the waste of expired drug. 

Thus, the benefit from pharmacy‟s owners‟ perspective was the cost saving by 

reducing the waste of expired drugs each year. Average cost of the waste of expired 

drugs per year was obtained from the survey. Total cost saving from reducing waste 

of expired drugs each year can be calculated from the number of cumulative GPP-

pharmacy that would not have expired drugs each year multiplied by average cost of 

the waste of expired drugs per year. 

Table 17 Calculation formula and source of information used to obtain total cost 

saving by reducing the waste of expired drugs per year 

Total cost saving by reducing the waste of expired drugs per year  

= no. of pharmacies that would not have expired drugs (GPP-Pharmacy)  x average cost of the 

waste of expired drugs per year 

= the cumulative no. of pharmacies to comply with GPP each year x average cost of the waste of 

expired drugs per year 

= ∑i (no. of potential pharmacy that comply with GPP each year) x average cost of the waste of 

expired drugs per year 

= ∑i [(prob. of pharmacy that had potential to comply with GPP regulation each year x no. of  

non-GPP pharmacy each year)] x average cost of the waste of expired drugs per year 

Note: 

∑i = summation of the 1st year to the 8th year 

No. of non-GPP pharmacy each year 

= [no. of pharmacy in the previous year – (probability of potential pharmacy complied with the 

GPP regulation x no. of pharmacy in the previous year)] 

Variables Source of information 

Prob. of potential pharmacies that comply with 

GPP 

survey 

No. of pharmacies in Thailand FDA database 

Average cost of the waste of expired drugs per 

year 
Survey 
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3) Benefit from patient perspective 

A pharmacy is the primary health care service for people 

because it is inexpensive, convenient and time saving. The survey data on health and 

welfare found that the number of people self-medicating had increased from 20.9% in 

2008 to 30.7% in 2012.[23] Even though the patient gains advantages from 

pharmaceutical care services, adverse results from drug utilization may occur any 

time such as drug-related problems. The crucial role of the pharmacist in a community 

pharmacy is medication history taking. This activity can help pharmacists to dispense 

the appropriate medication to patients and can avoid the undesirable result such as 

dispensing antibiotic medication to a patient who is allergic to that kind of medicine. 

Cheewarirungrueng and colleague studied drug related problems (DRPs) that 

occurred due to the incomplete information from the patients about their history 

before dispensing the medication in the community pharmacy.[6] The result showed 

that 27.59% to 29.3% of patients would exhibit at least one DRP if there was no 

history taking before dispensing the medication. The DRPs that are most common 

occurred due to the fact that there was no clear indication regarding drug use. This 

study stated that directly asking about patient‟s history would prevent DRPs occurring 

by between 18.75% and 23.81%. Therefore the benefit of medication history taking 

from the patient is the important issue to be considered in order to identify and 

prevent drug related problems in community pharmacies. This study assumed that 

having a pharmacist in community pharmacy on duty during the registered period as 

in the GPP standard would reduce drug related problem (DRPs). Thus, the benefit 

from the patients‟ perspective was cost saving from reducing drug-related problems 

(DRPs). 

A study that showed that the cost involved with drug-related 

problems (including total cost of drug-related morbidity and mortality) was more than 

the expenses for primary drug therapy. Drug-related problems are gradually becoming 

known as a serious issue of concern, but most of DRPs are preventable such as 

medical problems. In the United State, DRPs contributed to the economic burden 

which increased from $76.6 billion in 1995 to $177.4 billion in 2000.[34] A 

systematic review related to cost of ADR presented that cost per case of ADR induced 

hospitalization ranged from 180 US dollars to 7,038 US dollars[46]. There was two 
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studies from systematic review conducted in Asia, India. First, Patel and colleague 

found that the economic burden of ADR in medical emergency department of a 

tertiary referral center was 180 US dollar per case in 2013.[47] Second, Pattanaik and 

colleague evaluated cost of treatment of drug-related events in a tertiary care public 

hospital and found that total cost was 428 US dollar in 2013 which conducted from 

the societal perspective. One study in Thailand showed that the average cost of ADE 

in intensive care unit was set at 53 USD.[48] Due to the lack of cost estimate of DRP 

in community pharmacy in Thailand, cost estimate of DRP in India was used as proxy 

in this study. Thus, cost of DRP per case would be converted from 428 US dollar in 

2013 to 447.26 US dollars in 2014 by using 4.5% inflation rate for the base case. For 

worse case, 53 USD in 2008 was used and converted to 82.31 USD in 2014. For best 

case, cost of DRP from US study, 177.4 billion USD, was used to calculate cost per 

case. Therefore cost per case was estimated from the cost of DRP from US study 

(177.4 billion US dollar) divided by US population (317 million people in 

November,2013[49]) then multiplied by exchange rate (32.5 baht/US dollar[50]). The 

number of patients who can avoid DRP after the GPP implementation was 1,240,189 

cases which was calculated from the number of people who went to pharmacies in 

Thailand (0.307%), the Thai population  (64,785,909 people in December,2013[51]), 

the probability of DRP prevention from GPP regulation (0.21) and the probability of 

DRP in drugstore (0.29).[6] As a result, the total cost saving from reducing drug-

related problems(DRP) was 179,938,963.10 USD per year (5,900,198,599.99 baht per 

year) for the first year in the base case. The total cost saving from reducing drug-

related problems(DRP) that occur has to be converted in  the present year by using the 

3% discount rate. 

Actually, there were other benefits of GPP implementation. For 

example, providing pharmaceutical care can improve patient outcome, reduce adverse 

drug events (ADE), improve appropriate use of medicine, improve intermediate 

outcome (ie. Blood pressure) and reduce drug costs.[16] There was a positive effect of 

pharmacist counseling such as improving quality of life in patients with dyspepsia[16, 

17], 43% of patients changing their decision of medicine purchasing in non-

prescription medicine, 4.2 % of patients were referred to a doctor and 7.3% of patients 

can be prevented from ADE,[16, 20] 63% of patients reported that their symptom 
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improved, 85% of patient thought that it was not essential to see the physicians when 

they had minor health problems.[16, 21, 22]. This study did not include them into the 

analysis because of the difficulty to find empirical data and converting factors into 

monetary value 

Table 18 Calculation formula and source of information used to obtain total cost 

saving from reducing drug-related problems(DRP) per year 

Total cost saving from reducing drug-related problems(DRP) per year  

= no. of people access to the pharmacy  x prob. of  DRP in pharmacy  x  prob. of reducing DRP 

due to GPP x average cost of DRP/case 

= (prob. people access to the Pharmacy x Thai population ) x prob. of  DRP in pharmacy  x  

prob. of reducing DRP due to GPP x average cost of DRP/case 

Variables Source of information 

no. of people access to the pharmacy  

- prob. people access to the Pharmacy in 2012 Literature review [23] 

- Thai population  in December,2013 (people) Literature review 

Prob. of DRP in pharmacy Literature review [6] 

Prob. of DRP reduction due to GPP Literature review [6] 

Average cost of DRP per case Literature review 

 3.4.2 Step 2 : Population and sample 

3.4.2.1 Study population  

The main context in the Ministerial Regulation on Application and 

Issuance of License to Modern Pharmacy mainly impacts to type I pharmacy. This 

study targeted only type I pharmacies which were not accredited pharmacies in 

Thailand for collecting cost and benefit. The researcher excluded the accredited 

pharmacies because the accredited pharmacies can continue the license automatically 

by using an accredited pharmacy certificate, and do not have to obtain GPP 

assessment by FDA. 

3.4.2.2 Sample size calculation 

  The first aim of this study was to explore the current situation 

regarding the extent to which pharmacies in Thailand can comply with GPP issued 
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under the Ministerial Regulation on Application and Issuance of License to Modern 

Pharmacy. From the government data on 24
th

 June, 2013, there were a total of 13,088 

type I pharmacies in Thailand and 544 pharmacies are accredited pharmacies, so the 

targeted sample population should be 12,544 pharmacies. Thus, the member of 

samples needed was calculated by the equation below; 

n    =           N  (Yamane)[9] 

1 + Ne
2
 

n    =           12,544 

1 + (12,544)(0.05)
2
 

n    =      388 

n = sample size 

N = population  

e = allowable error 

The appropriate sample size for this study was 388. The expected respond rate would 

be 30%[9]. As a result, the total valid questionnaires that were sent to all pharmacy in 

Thailand was 388 x 100/30 = 1,300.  

 

 3.4.3 Step 3 : Tool 

3.4.3.1 Questionnaire : 

The questionnaire was developed from the Ministry of Public Health 

Notification of GPP regulation and literature review. Content validity of the 

questionnaire was examined by two expert opinion pharmacists from the faculty of 

pharmacy, Chulalongkorn University and one expert opinion from Thai FDA. For the 

pretest, the questionnaires were distributed to pharmacy owners during the meeting 

about GPP which was set by FDA. The questionnaire was adjusted some points after 

the pretesting to final version before mailing to 1,300 pharmacies. The participants 

had freedom to answer the questions in the questionnaire. All data of the participants 

from the survey would be keep confidentially. Content in the questionnaire consisted 

of three parts. The first part was demographic data of all pharmacies in Thailand. The 

second part explored the impact of implementing GPP regulation and possibility of 
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pharmacy complying with GPP regulation. The third part was costs and benefits from 

GPP implementation. 

3.4.4 Step 4: Cost and benefit data collection 

 Source of cost and benefit data came from two sources which were 

questionnaire survey and in-depth interview from FDA expert opinion and pharmacies 

owners. From the government data on 24
th

 June, 2013, there were a total of 13,088 

type I pharmacies in Thailand and 544 pharmacies are accredited pharmacies, so the 

targeted sample population should be 12,544 pharmacies. There were 3,828 

pharmacies in Bangkok and 8,716 outside Bangkok, so the proportion of pharmacies 

between Bangkok and outside Bangkok was 1:2.3. The number of questionnaire sent 

out that was needed for this study was 1,300. Therefore, 394 questionnaires were sent 

to randomly selected pharmacies in Bangkok and 906 questionnaires were sent to 

randomly selected pharmacies outside Bangkok. For Bangkok area, there are 50 

district areas and the characteristics of pharmacy distribution is concentrated in some 

areas. Therefore, we used proportional allocation stratified sampling from 50 district 

areas of Bangkok. Whereas for pharmacies outside Bangkok, we used systematic 

sampling method. Systematic sampling method is a statistical method that is used for 

selecting the elements from an ordered sampling frame. The formula of systematic 

sampling is K = N/n , where K is sampling interval, n is sample size, and N is the 

population size).  In this case, the population size (N) was 8,716 and the sample size 

(n) was 906, so the sampling interval (K) was 10 (8,716 / 906 ). Therefore, every 10
th

 

pharmacy was chosen after a random starting point between 1 and 10.  If the random 

starting point is 2, then the pharmacy selected will be 2, 12, 22, 32, 42,….1,242. 

Then, the self-administered questionnaire mail survey was sent to pharmacies‟ 

owners. 
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Figure 3 Flow chart of the survey 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.4.5 Step 5: Data analysis  

 The data from the questionnaires was analyzed by using SPSS version 21 for 

demographic and descriptive data. To calculate costs and benefits, we used SPSS 

version 21 and Excel 2010 to analyze the data using eight years for time horizon, one 

year for life cycle and 3% for discount rate. 

3.4.5.1 Calculating Results of Costs and Benefits 

1) Net Present Value (NPV): Net present value could be 

calculated from net benefit  multiply by discount factor  to adjust cost and benefit 

because the cash flow from different points of time was not equal. Net benefit was 

calculated by using the difference between benefits and costs. The equation for net 

benefit is presented below; 

Net benefit = total benefits – total costs 

We multiplied net benefit with discount factor to adjust costs and benefits to one point 

of time because the cash flow from different points of time was not equal. Therefore, 

the future expenses and cost saving were converted to present value (PV). The 
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equation for discount factor is 1/ (1+r)
t
 . Therefore, we could show the result as net 

present value (NPV) instead of net benefit which was presented below; 

NPV  =  B0 - C0    +    B1 - C1   +   B2 - C2 .................... + Bn - Cn 

            (1 + r )
0 
        (1 + r )

1       
(1 + r )

2   
     (1 + r )

n 

NPV = ∑  Bt - Ct = ∑  Net benefit 

      (1 + r )
t   

      (1 + r )
t 

Bt   benefits of the project which occur each year 

Ct  costs of the project which occur each year 

1/ (1+r)
t 

discount factor 

r  discount rate 

t  number of years in the future that expense or saving arise year  

( when t =0 is meant present year)  

If NVP is positive, the benefit from the project is more than cost of the project. It 

means that the project is cost effective. 

2) Benefit to cost ratio: The result of cost benefit analysis can 

be presented as benefit to cost (or cost to benefit) ratio and calculated from the sum of 

total benefits divided by total costs.  The policy maker should select the program that 

is cost effective, or when the result shows benefit-to-cost ratio over than 1 or cost-to-

benefit ratio less than 1. 

3.4.5.2 Sensitivity analysis 

Sensitivity analysis is used to explore how much the result of the 

analysis changes after varying the parameter over a range of values.[15] If there is a 

small changes of the result after varying the parameter, the analysis is insensitive or 

robust. Thus, the result of the study can be ensured, when it is robust. In the other 

hand, if there is a dramatically change of the result after varying the parameter, the 

analysis is sensitive and researcher needs to be aware of interpretation. Best-case and 

worst-case analysis was used as a sensitivity analysis  in this study. The variables that 

were changed for best-case and worst case were probability of potential pharmacies to 

comply with GPP, probability of pharmacy that cannot comply with GPP, costs for 

renovating place and equipment, costs for adapting stock management, other variable 
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costs after GPP implementation, opportunity cost of pharmacy closing down when 

renovating the store, cost of full time pharmacist fee, cost of pharmacy closed down, 

percent reduction of surveillance after the GPP implementation, cost of waste from 

expired medicine, the number of DRP in community pharmacy and cost of DRP.  

 3.4.6 Step 6: Conclusion 

The result of this study was presented according to the objective based on 

information obtained.  

  1) Descriptive result of all pharmacies in Thailand. 

  2) Net present value from implementing the GPP regulation 

  3) Benefit to cost ratio from implementing the GPP regulation 

  4) Costs and benefits model of implementing the GPP regulation 

established in this study 



CHAPTER IV 

 

RESULT 

As mentioned earlier, the Thai-FDA realized benefits of the Good Pharmacy 

Practice principles and tried to implement this concept as a regulation for all 

community pharmacies in Thailand. “The Ministerial Regulation on Application and 

Issuance of License to Modern Pharmacy” was revised by the Thai FDA because it 

was obsolete and not suited to the current  situation. Eventually, it was approved by 

the Royal Gazette on 27
th

 December 2013 and became effective on June 26th 2014. 

The main context in this regulation is the requirement for all new pharmacies to pass 

the Good Pharmacy Practice (GPP) standards before opening and renewing their drug 

store license. However, Thai-FDA gave a period of eight years to old pharmacies, the 

pharmacies that opened before June 26
th

, 2014 for the adaptation of this new 

regulation.  The purpose of revising this regulation was to improve the standard of 

pharmacies in terms of place, equipment, personnel, effective drug management, and 

pharmacy services regarding safety and efficacy to customers. Nevertheless, a 

supportive regulation, The Ministry of Public Health notification of GPP regulation, is 

in the process of being drafted to set the best deadline within eight years. Therefore, 

the FDA needs to legislate based on the principle of Good Regulatory Practice (GRP) 

by using the Regulatory Impact Analysis (RIA) method in order to implement the 

regulation. This study has been conducted to examine the current situation and the 

readiness of non-accredited pharmacies to comply with the GPP standards under the 

Ministerial Regulation on Application and Issuance of License to Modern Pharmacy. 

This study result can be benefits for FDA to set alternative in the RIA to further find 

the best alternative. In addition, it also evaluates the economic impact of the Good 

Pharmacy Practice regulations from a societal perspective by using cost-benefit 

analysis. 
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4.1  Descriptive data 

By sending 1,300 questionnaires to type I pharmacies in Thailand,  there were 

155 questionnaires sent back and 195 questionnaires were returned due to the out of 

date address. It was 14.02% response rate. There were 147 pharmacies (98.7%) 

located outside department stores. A majority of respondents (96.7 %) were stand-

alone pharmacies. There were 62.5% of pharmacies outside Bangkok and only 40.4% 

had been opened less than ten years. About  half of the respondent (53.8%) sold 

medicine more than other products seventy five to hundred  percent were medicine. 

There were 27.0% of pharmacies that had the pharmacists working approximately 16 

to 40 hours per week. One-third of the pharmacies (32.5%) paid a pharmacists fee less 

than 5,000 baht. They reported that  51.4% of respondents were pharmacy owners, 

7.4% were pharmacists, and 41.2% were both. (Table 19)  
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Table 19 Descriptive data (n=155)  

Data Frequency  

(valid %) 

Data Frequency 

(valid %) 

Location 

     Department store 

     Outside 

 

2     (1.3) 

147 (98.7) 

Type    

     Stand Alone 

     Chain store 

 

145 (96.7) 

5     (3.3) 

Location 

     Bangkok 

     Outside Bangkok 

          District area 

          Outside district  

          area 

 

54   (37.5) 

90   (62.5) 

44   (30.6) 

46   (31.9) 

Year of pharmacy (year) 

     ≤ 10 years  

     11 -20 years 

     21 – 30 years 

     > 30  

 

60   (40.4) 

47   (31.8) 

22   (14.9) 

19   (12.9) 

Working time (hr./day) 

     ≤ 4 hours  

     5 - 8 hours 

     > 8 hours 

 

13    (8.4) 

5      (3.2) 

128  (82.6) 

Day/week 

     ≤ 5 days  

     6  days 

     7  days 

 

5    (3.2) 

57  (36.8) 

74  (47.7) 

Percentage of selling 

medicine  

     ≤ 25% 

     26% -50% 

     51% – 75% 

     75% -100% 

 

1     (0.9) 

20   (17.1) 

33   (28.2) 

63   (53.8) 

Tax system 

     Vat 

     Include 

     Etc. 

      

 

24   (16.4) 

115 (78.8) 

7     (4.8) 

 

Pharmacist hour 

(hr./week) 

     5 – 15  hours 

     16 – 40 hours 

     41 – 60 hours 

     61 – 72 hours   

     73 – 84 hours 

     85 – 119 hours 

 

 

 

22   (18.0) 

33   (27.0) 

14   (11.5) 

11   (9.0) 

7     (5.7) 

11    (9.0) 

 

Pharmacist 

salary(baht/month)  

4,000 – 6,000 

6,001 – 8,000  

8,001 – 10,000  

10,001 – 15,000  

15,001 – 20,000 

20,001 – 25,000 

25,001 – 40,000 

40,001 – 70,000 

 

 

38 (32.5) 

20 (17.1) 

8   (6.8) 

4   (3.4) 

4   (3.4) 

2   (1.7) 

9   (7.7) 

2   (1.7) 

Role  

     Pharmacy‟s Owner 

     Pharmacist 

     Both 

 

76 (51.4) 

11  (7.4) 

61  (41.2) 
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4.2 Current situation of GPP regulation compliance 

 Regarding the draft of the Ministry of Public Health notification of GPP 

regulation, there are four main categories; 1) place & equipment, 2) personnel, 3) 

quality management and  4) pharmaceutical care standards. There were fifteen items 

for place & equipment, five items for personnel, seven items for quality management 

and twelve items for pharmaceutical care. (Table 20) 

The results showed that over 92% of pharmacies were in a household 

registered permanent building that was located in a place which people can access, 

had adequate lighting, had at least two drug counting trays for penicillin or 

sulfonamide or NSAID separated from other kind of medicines and were not selling 

tobacco product or alcoholic beverages.  Eighty five to ninety percent of them bought 

their medication from the manufactures, importers or distributors who had GMP 

(Good Manufacturing Practice) and who followed Good Storage Practice with the 

appropriate temperature & light protection and Good Distribution Practice principles. 

Their pharmacies were hygienic clean and had adequate ventilation and also provided 

a weighing machine for customers. The pharmacist in their pharmacies always asked 

for the necessary information before dispensing the medication. About 80-84% of 

pharmacy owners said that they had enough appropriate storage, and did not place 

drugs directly on the floor and they also provided an automatic sphygmomanometer 

for customers. Their staff dressed appropriately and their clothing was different from 

pharmacists. They kept their medicine in the appropriate condition and had drug 

quality assessment and a drug return system before its expiration date in their 

pharmacies. About 70-79% of pharmacy owners reported that they had an appropriate 

environment (<30 ๐C) to maintain drug quality, adhered to the First in First out (FIFO) 

principle, had a  system for destroying expired medication and had a fire extinguisher.  

Their pharmacists wore white coats with a symbol of the Pharmacy Council and had 

controlled advertising media in the pharmacy in order to not mislead to customers.  

Approximately sixty three to sixty nine percent of pharmacy owners reported 

that they had a registered pharmacist providing community pharmacy services, 

screening and referring patients and had appropriate, reliable and updating drug 

information resources for pharmacy services and drug information services (DIS). 
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Their staff had  continued their education and had knowledge about the drug laws & 

regulations. They also had clearly defined duties and responsibilities of pharmacist 

and other staff. Their pharmacies had over eight square meters used for a service & 

counseling area, not including storage area. About sixty to sixty two percent of 

pharmacy owners said that they provided a refrigerator for keeping medication and 

had the repeated drug allergic prevention system. Any health activities for the 

customers had to be approved by their pharmacists. Fifty four percent of pharmacy 

owners reported that prescription or controlled medicine was dispensed with the 

appropriate advice by the pharmacist only. They had a drug surveillance system and a 

management & reporting system for inappropriate drug use behavior and drug quality 

problems. Forty three percent of pharmacy owners stated that they had a counseling 

area clearly separated from other services areas. Thirty nine percent reported that they 

closed the medication section during the absence of the pharmacist with the a message 

giving that information to the customers. Only thirty five percent of them could 

prepare the area for extemporaneous formulation and complete the labeling according 

to GPP standard. 
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Table 20 Current situation of pharmacies‟ compliance with Good Pharmacy Practice 

Regulation 

Good Pharmacy Practice Standard 

No. of 

pharmacy‟s 

compliance 

(valid %) 

Place and equipment standard 

1. There must be a counseling and pharmacy service area, not 

including the storage area, at least 8 square meters with the 

shortest side not less than 2 meters.   

99 

(64.7%) 

2. If there is a drug storage area, It must have enough space to 

properly keep and not place drugs directly on the ground. 

123 

(80.0%) 

3. There must be an enough counseling area clearly separated 

from other services area with sign and have enough space for 

keeping patient medical history. 

65 

(42.2%) 

4. The pharmacy must be located in a place where patients can 

access, and have a household registration to the government. 

145 

(93.5%) 

5. The pharmacy must be in the permanent building. 
150 

(96.8%) 

6. The pharmacy must be clean, hygienic, tidy and have 

adequate ventilation. It must have insect prevention and no pet 

in the pharmacy area. 

137 

(88.4%) 

7.  The pharmacy must have an appropriate environment to 

maintain drug quality. The storage area should be ventilated, 

dry, not more than 30 ๐C and prevented from sunlight. 

108 

(70.1%) 

8. There must be adequate lights in the pharmacy in order to 

read labels and product information clearly. 

148 

(95.5%) 

9. Prescription and controlled drugs should be placed by 

categories with clear labels. These sections must be closed 

with the informing message when pharmacist was not 

available. 

58 

(38.4%) 
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Good Pharmacy Practice Standard 

No. of 

pharmacy‟s 

compliance 

(valid %) 

10.  There must be a refrigerator with enough space to 

properly keep the medication separately from other stuff in 

the pharmacy. 

93 

(61.2%) 

11. There must be separate drug counting trays for penicillin 

or sulfonamide or NSAID in the pharmacy. 

147 

(94.8%) 

12. There must be an automatic sphygmomanometer in the 

pharmacy. 

128 

(83.1%) 

13. There must be a weighing machine in the pharmacy. 
140 

(90.9%) 

14. There must be a stadiometer in the pharmacy.  
119 

(77.8%) 

15. There must be a fire extinguisher in the pharmacy. 
108 

(70.6%) 

Personnel standard 

16. Registered pharmacist must have knowledge and 

competency in providing community pharmacy services in the 

pharmacy.    

98 

(63.6%) 

17. Staff in the pharmacy must understand drug laws and 

regulations, their duty and have adequate continuing training. 

100 

(65.4%) 

18. Pharmacists must wear white coats with a symbol of 

Pharmacy Council. 

113 

(73.4%) 

19. Other staffs in the pharmacy have to dress properly and 

different from the pharmacist and not make patients 

misunderstand as a pharmacist. 

127 

(81.9 %) 

20. The duties and responsibility of pharmacist and other staff 

are clearly separated. 

99 

(64.7%) 
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Quality control standard 

21. The pharmacy must select medication from manufactures 

or importers or distributors who have GMP (Good 

Manufacturing Practice). 

136 

(87.7%) 

22. The pharmacy must keep medicine in the appropriate 

temperature and protect from light. 

128 

(82.6%) 

23. The pharmacy must have an effective system to detect 

expired and deteriorated drugs in order to not dispense to the 

patients. 

121 

(78.1%) 

24. The pharmacy must have a system to return or destroy 

expired drugs in order to not cause environmental problem. 

118 

(76.6%) 

25. There must be a drug quality assessment and drug return 

system before its expiration date with the concern of efficacy 

and safety to the patients. 

126 

(81.8%) 

26. There must be real-time procurement and inventory 

documents in pharmacy. 

72 

(47.1%) 

27. They must select the suitable container with labeling for 

medication to prevent drug damage. 

130 

(84.4%) 

Pharmacy service standard 

28. The pharmaceutical care in the pharmacy must only be 

provided by pharmacists. 

88 

(57.5%) 

29. Pharmacist must ask necessary information from patients 

for supporting the decision to select safety and efficacy of 

medication or health products that are suitable for patients and 

rational use. 

136 

(87.7%) 

30. Labels on the prescription or controlled medicine 

container must show the following information: pharmacy‟s 

name, address, phone number, dispensing date, patient‟s 

name, medicine name (brand or generic name), strength, 

amount, indication, instruction, advices, cautions, and 

pharmacist signature. 

54 

(35.8%) 
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31. Pharmacist must be the only one who dispenses 

prescription or controlled medicines to a patient with advice 

and information about medicine name, indications, dosage, 

instructions, side effects, adverse reactions, and cautions. 

83 

(53.9%) 

32. There must be an effective process to prevent repeated 

drug allergy problems. 

96 

(62.7%) 

33. There must be an appropriate screening and referral 

process for patients. 

103 

(66.9%) 

34. Extemporaneous preparation must be prepared with the 

equipment and in the area according to the standard 

requirement and with the concern of contamination. 

53 

(34.9%) 

35. The pharmacy must have systems to detect ADR, 

inappropriate drug use behavior, and drug quality problem 

and reporting system. 

82 

(53.6%) 

36. There must be an appropriate, reliable and updated drug 

information references in the pharmacy for supporting proper 

and safe use of drugs including drug information service 

(DIS) 

99 

(65.1%) 

37. Pharmacist must control educational and advertising 

media in order to not mislead patients.  These medias must be 

endorsed „permitted by the pharmacist‟. 

110 

(71.0%) 

38. Any patient‟s health activities in the pharmacy must be 

permitted by pharmacist and pharmacist must control those 

activities under laws and regulations. 

95 

(61.7%) 

39. They must not sell tobacco products and alcoholic 

beverage in pharmacy. 

150 

(96.8%) 
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4.3 Readiness of pharmacy to comply with GPP standard 

The draft of Ministry of Public Health notification of GPP regulation under the 

Ministerial Regulation on Application and Issuance of License to Modern Community 

Pharmacy consists of four main categories; place & equipment, personnel, quality 

management and pharmaceutical care. There were total thirty nine items; fifteen items 

for place & equipment, five items for personnel, seven items for quality management 

and twelve items for pharmaceutical care. Most of pharmacy owners  said that they 

are ready to implement nineteen standards within one year as shown below:  

Place and equipment standard (10 items) 

 If there is a drug storage area, It must have enough space to properly 

keep and not place drug directly on the ground.   

 The pharmacy must be located in a place where patients can access, 

and have a household registration to the government. 

 The pharmacy must be in the permanent building. 

 The pharmacy must be clean, hygienic, tidy and have adequate 

ventilation. It must have insect prevention and no pet in the pharmacy 

area. 

 There must be adequate lights in the pharmacy in order to read labels 

and product information clearly. 

 There must be separate drug counting trays for penicillin or 

sulfonamide or NSAID in the pharmacy. 

 There must be an automatic sphygmomanometer in the pharmacy 

 There must be a weighing machine in the pharmacy. 

 There must be an stadiometer in the pharmacy. 

 There must be a fire extinguisher in the pharmacy 

Personnel standard (1 item) 

 Other staffs in the pharmacy have to dress properly and different from 

the pharmacist and not make patients misunderstand as a pharmacist. 
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Quality control standard (6 items) 

 The pharmacy must select medication from manufactures or importers 

or distributors who have GMP (Good Manufacturing Practice). 

 The pharmacy must keep medicine in the appropriate temperature and 

protect from light. 

 The pharmacy must have an effective system to detect expired and 

deteriorated drugs in order to not dispense to the patients. 

 The pharmacy must have a system to return or destroy expired drugs in 

order to not cause environmental problem 

 There must be a drug quality assessment and drug return system before 

its expiration date with the concern of efficacy and safety to the 

patients. 

 They must select the suitable container with labeling for medication to 

prevent drug damage. 

Pharmacy service standard (2 items) 

 Pharmacist must ask necessary information from patients for 

supporting the decision to select safety and efficacy of medication or 

health products that suitable for patients and rational use. 

 They must not sell tobacco products and alcoholic beverage in 

pharmacy. 

The result showed that they are ready to comply with ten standards within two years 

which are three standards in place & equipment, two standards in personnel, five 

standards in pharmacy service, as below.  

 Place and equipment standard (3 items) 

 There must be a counseling and pharmacy service area, not including 

the storage area, at least 8 square meters with the shortest side not less 

than 2 meters. 

 The pharmacy must have an appropriate environment to maintain drug 

quality. The storage area should be ventilated, dry, not more than 30 ๐C 

and prevented from sunlight. 
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 There must be a refrigerator with enough space to properly keep the 

medication separately from other stuff in the pharmacy. 

Personnel standard (2 items) 

 Staff in the pharmacy must understand drug laws and regulations, their 

duty and have adequate continuing training. 

 Pharmacists must wear white coats with a symbol of Pharmacy 

Council. 

Pharmacy service standard (5 items) 

 There must be an effective process to prevent repeated drug allergy 

problems. 

 There must be an appropriate screening and referral process for 

patients. 

 There must be an appropriate, reliable and updated drug information 

references in the pharmacy for supporting proper and safe use of drugs 

including drug information service (DIS) 

 Pharmacist must control educational and advertising media in order to 

not mislead patients.  These medias must be endorsed permitted by the 

pharmacist. 

 Any patient‟s health activities in the pharmacy must be permitted by 

pharmacist and pharmacist must control those activities under laws and 

regulations. 

Pharmacies‟ owner reported that they are ready to follow nine standards within three 

years. 

 Place and equipment standard (2 items) 

 There must be an enough counseling area clearly separated from other 

services area with sign and have enough space for keeping patient 

medical history.   

 Prescription and controlled drugs should be placed by categories with 

clear labels. These sections must be closed with the informing message 

when pharmacist was not available.  
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Personnel standard (2 items)                                        

 Registered pharmacist must have knowledge and competency in 

providing community pharmacy services in the pharmacy. 

 The duties and responsibility of pharmacist and other staff are clearly 

separated. 

Quality control standard (1 items) 

  There must be real-time procurement and inventory documents in 

pharmacy.  

Pharmacy service standard (4 items) 

 The pharmaceutical care in the pharmacy must only be provided by 

pharmacists. 

 Labels on the prescription or controlled medicine container must show 

the following information: pharmacy‟s name, address, phone number, 

dispensing date, patient‟s name, medicine name (brand or generic 

name), strength, amount, indication, instruction, advices, cautions, and 

pharmacist signature(median=2) 

 Pharmacist must be the only one who dispenses prescription or 

controlled medicines to patient with advice and information about 

medicine name, indications, dosage, instructions, side effects, adverse 

reactions, and cautions. 

 The pharmacy must have systems to detect ADR, inappropriate drug 

use behavior, and drug quality problem and reporting system. 

Only one standard, extemporaneous preparation must be prepared with the equipment 

and in the area according to the standard requirement, that pharmacies‟ owners report 

that they need three and a half year to follow with.  
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Table 21 Readiness of pharmacy comply with Good Pharmacy Practice standard 

Good Pharmacy Practice Standard Mean Median Mode 
Year of 

readiness 

Place and equipment standard 

1. There must be a counseling and 

pharmacy service area, not 

including the storage area, at least 8 

square meters with the shortest side 

not less than 2 meters.   

 

1.53 0 0 >1-2 

2. If there is a drug storage area, It 

must have enough space to properly 

keep and not place drugs directly on 

the ground. 

 

0.79 0 0 0-1 

3. There must be an enough 

counseling area clearly separated 

from other services area with sign 

and have enough space for keeping 

patient medical history. 

2.65 1 0 >2-3 

4. The pharmacy must be located in 

a place where patients can access, 

and have a household registration to 

the government. 

0.31 0 0 0-1 

5. The pharmacy must be in the 

permanent building. 
0.12 0 0 0-1 

6. The pharmacy must be clean, 

hygienic, tidy and have adequate 

ventilation. It must have insect 

prevention and no pet in the 

pharmacy area. 

0.51 0 0 0-1 
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Good Pharmacy Practice Standard Mean Median Mode 
Year of 

readiness 

7.  The pharmacy must have an 

appropriate environment to 

maintain drug quality. The storage 

area should be ventilated, dry, not 

more than 30 ๐C and prevented from 

sunlight. 

1.33 0 0 >1-2 

8. There must be adequate lights in 

the pharmacy in order to read labels 

and product information clearly. 

0.11 0 0 0-1 

9. Prescription and controlled drugs 

should be placed by categories with 

clear labels. These sections must be 

closed with the informing message 

when pharmacist was not available. 

2.50 1 0 >2-3 

10.  There must be a refrigerator 

with enough space to properly keep 

the medication separately from 

other stuff in the pharmacy. 

1.46 0 0 >1-2 

11. There must be separate drug 

counting trays for penicillin or 

sulfonamide or NSAID in the 

pharmacy. 

0.13 0 0 0-1 

12. There must be an automatic 

sphygmomanometer in the 

pharmacy. 

0.59 0 0 0-1 

13. There must be a weighing 

machine in the pharmacy. 
0.31 0 0 0-1 

14. There must be a stadiometer in 

the pharmacy.  
0.74 0 0 0-1 



 

 

75 

Good Pharmacy Practice Standard Mean Median Mode 
Year of 

readiness 

15. There must be a fire 

extinguisher in the pharmacy. 
0.91 0 0 0-1 

Personnel standard 

16. Registered pharmacist must 

have knowledge and competency in 

providing community pharmacy 

services in the pharmacy.    

2.32 0 0 >2-3 

17. Staff in the pharmacy must 

understand drug laws and 

regulations, their duty and have 

adequate continuing training. 

1.690 0 0 >1-2 

18. Pharmacists must wear white 

coats with a symbol of Pharmacy 

Council. 

1.30 0 0 >1-2 

19. Other staffs in the pharmacy 

have to dress properly and different 

from the pharmacist and not make 

patients misunderstand as a 

pharmacist. 

0.79 0 0 0-1 

20. The duties and responsibility of 

pharmacist and other staff are 

clearly separated. 

2.05 0 0 >2-3 

Quality control standard 

21. The pharmacy must select 

medication from manufactures or 

importers or distributors who have 

GMP (Good Manufacturing 

Practice). 

 

0.53 0 0 0-1 
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Good Pharmacy Practice Standard Mean Median Mode 
Year of 

readiness 

22. The pharmacy must keep 

medicine in the appropriate 

temperature and protect from light. 

0.61 0 0 0-1 

23. The pharmacy must have an 

effective system to detect expired 

and deteriorated drugs in order to 

not dispense to the patients. 

0.73 0 0 0-1 

24. The pharmacy must have a 

system to return or destroy expired 

drugs in order to not cause 

environmental problem. 

0.87 0 0 0-1 

25. There must be a drug quality 

assessment and drug return system 

before its expiration date with the 

concern of efficacy and safety to 

the patients. 

0.74 0 0 0-1 

26. There must be real-time 

procurement and inventory 

documents in pharmacy. 

 

2.30 1 0 >2-3 

27. They must select the suitable 

container with labeling for 

medication to prevent drug damage. 

 

0.49 0 0 0-1 

Pharmacy service standard 

28. The pharmaceutical care in the 

pharmacy must only be provided by 

pharmacists. 

 

2.79 0 0 >2-3 
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Good Pharmacy Practice Standard Mean Median Mode 
Year of 

readiness 

29. Pharmacist must ask necessary 

information from patients for 

supporting the decision to select 

safety and efficacy of medication or 

health products that are suitable for 

patients and rational use. 

0.41 0 0 0-1 

30. Labels on the prescription or 

controlled medicine container must 

show the following information: 

pharmacy‟s name, address, phone 

number, dispensing date, patient‟s 

name, medicine name (brand or 

generic name), strength, amount, 

indication, instruction, advices, 

cautions, and pharmacist signature. 

2.85 2 0 >2-3 

31. Pharmacist must be the only 

one who dispenses prescription or 

controlled medicines to a patient 

with advice and information about 

medicine name, indications, dosage, 

instructions, side effects, adverse 

reactions, and cautions. 

2.56 0 0 >2-3 

32. There must be an effective 

process to prevent repeated drug 

allergy problems. 

1.40 0 0 >1-2 

33. There must be an appropriate 

screening and referral process for 

patients. 

 

1.26 0 0 >1-2 
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Good Pharmacy Practice Standard Mean Median Mode 
Year of 

readiness 

34. Extemporaneous preparation 

must be prepared with the 

equipment and in the area 

according to the standard 

requirement and with the concern 

of contamination. 

3.50 3 0 >3 

35. The pharmacy must have 

systems to detect ADR, 

inappropriate drug use behavior, 

and drug quality problem and 

reporting system. 

2.15 0 0 >2-3 

36. There must be an appropriate, 

reliable and updated drug 

information references in the 

pharmacy for supporting proper and 

safe use of drugs including drug 

information service (DIS) 

1.25 0 0 >1-2 

37. Pharmacist must control 

educational and advertising media 

in order to not mislead patients.  

These medias must be endorsed 

„permitted by the pharmacist‟. 

1.30 0 0 >1-2 

38. Any patient‟s health activities in 

the pharmacy must be permitted by 

pharmacist and pharmacist must 

control those activities under laws 

and regulations. 

1.98 0 0 >1-2 

39. They must not sell tobacco 

products and alcoholic beverage in 

pharmacy. 

0.07 0 0 0-1 
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4.4 Cost-benefit analysis of Good Pharmacy Practice regulation 

Recently, the Ministerial Regulation on Application and Issuance of License 

to Modern Pharmacy was approved by the Royal Gazette on 27
th

 December, 2013 to 

become effective within 180 days, so it began on 26
th

 June,2014. The main context in 

this regulation was all new pharmacies have to pass the Good Pharmacy Practice 

(GPP) standard before renewing their pharmacy licenses, whereas older pharmacies 

would have a time period to improve but must pass GPP standard within eight years.   

This regulation would affect several stakeholders in the society such as government 

sector (FDA), pharmacies‟ owners and the patients. It is, actually, necessary to 

evaluate the GPP regulation in terms of benefits and costs from societal perspective.  

 4.4.1 Cost from GPP regulation 

4.4.1.1 Cost from the government sector perspective: 

Costs from government (FDA) perspective included cost of issuing law 

and regulation (the Ministerial Regulation on Application and Issuance of License to 

Modern Pharmacy), cost of GPP training for FDA officer and outsource authorities, 

cost of GPP information distribution and cost of GPP guideline handbook for FDA 

officer.  

Cost of issuing the Ministerial Regulation on Application and Issuance 

of License to Modern Pharmacy 

This study aimed to evaluate the impact of the Ministerial Regulation 

on Application and Issuance of License to Modern Pharmacy, thus cost of issuing this 

major regulation was included. The data from the Annual Financial report of Thai-

FDA in 2012 presented that the budget when the government issuing law and 

regulation was $5,909.04 dollar(193,757.36 baht).[42] Due to this information was 

more than one year, cost in 2012 needed to be adjusted to the amount in 2014. To  

standardize the past cost, cost in 2012 was multiplied by the inflation rate.[15] The 

average inflation rate in Thailand was 4.54% from 1977 until 2014.[41] Therefore, 

cost of law and regulation in 2014 would be $6,457.76 dollar (211,749.89 baht). The 

number of law and regulation was one regulation, the Ministerial Regulation on 

Application and Issuance of License to Modern Pharmacy. Total cost of issuing law 
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and regulation was calculated by multiplying no. of law and regulation with average 

cost of issuing the regulation. (Table 22) 
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Cost of GPP training for FDA officer and outsource authorities 

  When implementing GPP regulation, the government sector had to 

train FDA officer representatives from the seventy six provinces of Thailand and also 

outsourced authorities about the GPP assessment principle. The number of outsourced 

authorities was calculated from the cumulative number of pharmacies which had 

potential to comply with GPP each year (from the survey) divided by number of 

working days in a year and then divided by the number of pharmacy being inspected 

by an authority person in a working day. There are two hundred and fifty working day 

in a year and the number of pharmacies inspected in a working day was two 

pharmacies per day per authority person. These data were used in the base case. The 

cumulative number of pharmacies which had potential to comply with GPP each year 

was calculated from the probability of pharmacy‟s owner who had potential to comply 

with the GPP regulation each year (from the survey) and the number of type I 

pharmacies in Thailand. Therefore, there were eighty four authorities (76 FDA officer 

and 8 outsourced authorities) that would participate in the GPP training for the first 

year in base case (Table 23). The training cost for the authorities was $30.20 

dollar/person/hour (990.31 baht/person/hour) in 2012 and it would be $33.01 

dollar/person/hour (1,082.27 baht/person/hour) in 2014.[41, 42] The training period 

was eight working hours per day. Thai-FDA planned to set up the GPP training course 

every year for new authorities to refresh their GPP knowledge standard. The FDA 

expert opinion informed that turnover rate of new authorities was twenty five person 

per year. Thus, cost of training for FDA officer and outsourced authorities is 

$22,237.60 dollar (729,170.77 baht) for the first year (Table 23). Three percent 

discount rate was used for the calculation every year.[15] 

  The variable that would be varied was the number of pharmacy being 

inspected by an authority per day. For the best-case scenario (minimum cost and 

maximum benefit), the number of four pharmacies/authority/day were used in the best 

case whereas one pharmacy/authority/day was used in the worst-case scenario 

(maximum cost and minimum benefit). Other variables that would be changed were 

the number of pharmacies which were able to comply with the GPP each year (from 

the survey). Probability of pharmacy‟s owner who have potential to comply with the 

GPP regulation each year in each scenario were calculated by using the mean of 
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probability of base-case minus with one standard deviation for the best-case scenario 

whereas plus with one standard deviation for the worst-case scenario.  
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Cost of GPP information distribution  

FDA bodies planned for the GPP regulation information distribution 

by sending newsletters to the pharmacies who still not comply with GPP regulation in 

order to inform them about the GPP regulations and related information. Average cost 

of the newsletter was 3.05 US dollars per newsletter (100 baht/newsletter).[45] The 

estimate number of non-GPP pharmacies each year was obtained from the survey. 

Data was calculated from probability of a pharmacy who has potential to comply with 

GPP regulation each year and no. of type I pharmacies in Thailand. Thus, the number 

of non-GPP pharmacy would be 8,445 pharmacies in the first year (Table 24). 

Therefore, total cost of GPP information distribution for pharmacies when the 

regulation was implemented in the first year was 38,286 US dollars (1,255,400 baht). 

Thai-FDA has planned to promote the remaining non-GPP pharmacies by sending 

GPP newsletter to them every year.  
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Cost of the GPP guideline handbook for the FDA officers 

FDA bodies planned to provide 350 GPP handbooks for Thai-FDA 

officers in seventy six provinces of Thailand. Cost for the handbook was 30.50 US 

dollars (1,000 baht).[45] The total cost of  the GPP handbook for the FDA officers in 

76 provinces was 10,673.99 US dollar per year (200,000 baht per year). Thai-FDA 

has planned to revise the GPP handbook every five year. Therefore, this cost would 

occurred again in 2018. 
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4.4.1.2 Cost from pharmacy’s owner perspective: 

  From the drugstore owners‟ perspective, there were eight costs which 

occurred after the GPP regulation implementation;1) cost for renovating the place and 

equipment, 2) cost for adapting stock management, 3) other variable costs after the 

GPP implementation, 4) GPP guideline handbooks for pharmacies, 5) full time 

pharmacists‟ fees, 6) opportunity cost of a drugstore closing when renovating the 

stores, 7) cost of drugstore close down, and 8) assessment cost for renewing drugstore 

licenses. 

Cost for renovating place and equipment  

To abide by the GPP regulation, cost for the equipment and renovation 

must be occurred which were the cost of preparing an eight square meter area, 

preparing the counseling area, , cost of preparing a close down section when 

pharmacist was not available, cost of 12,000 BTU air conditioner [40],  

thermometers[40], refrigerators[40], drug counting trays [40], automatic 

sphygmomanometers[40], weighing apparatus[40], altimeters[40], fire 

extinguishers[40], pharmacists‟ sign with their picture[40], cost of pharmacists‟ 

suits[44], stationary for keeping documents[40]. Due to this information was collected 

more than one year before the study, it needed to adjust the cost to the amount in 

2014. Therefore, the 2012 cost were multiplied by the inflation rate.[41] 

Approximated total fixed cost for place and equipment was 3,204.65 US dollar per 

year (105,080.62 baht). The estimate number of pharmacies that has potential to 

comply with GPP regulation was obtained from the survey (Table 27).  Data was 

calculated from probability of a pharmacy who has potential to comply with GPP 

regulation each year multiplied by no. of type I pharmacies in Thailand (12,554 

pharmacies). As a result, the number of pharmacies who has potential to comply with 

GPP regulation in the first year was 4,109 pharmacies (0.33 x 12,544 of type I 

pharmacies). Hence, the remaining pharmacies would pay 13,167,360.53 US dollar 

(431,757,751.92 baht) for place and equipment in the first year. Three percent 

discount rate was used for calculation every year. 
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Table 26 Cost of place and equipment  

Equipment 
Cost as reported in the study  

(US. Dollar) 

Cost in 2014 

(US. Dollar) 

- Eight square meter area - 914.91 

- Counseling area - 1,168.04 

- Air conditioning 423.91 505.52 

- Closing area for dangerous  

  medication 

- 152.49 

- Thermometer 3.05 3.64 

- Refrigerator 167.73 200.03 

- Tray 7.62 9.09 

- sphygmomanometer  

  (automatic) 

60.99 72.74 

- weighing apparatus 18.30 21.82 

- stadiometer 9.15 10.91 

- fire extinguisher 18.30 21.82 

- pharmacist sign with picture 15.25 18.18 

- pharmacist uniform - 14.55 

- storage for keeping  

  documents 

76.24 90.92 
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Cost for adapting stock management  

The expert opinion from the pharmacies‟ owner informed that they 

used four inventory cabinets, a computer and pharmacies‟ computer program to 

manage their stock. Therefore, cost for adapting stock management was including all 

that addressed using reference price which was 1,585.82 US dollars (51,999 baht). All 

cost was calculated from 561.15 US dollars (18,400 baht) for four inventory cabinets 

(140.29 US dollars/cabinet[52]), a 490.97 US dollar (16,099 baht) for computer and 

533.70 US dollar (17,500 baht) for pharmacies‟ computer program.[53] The past cost 

of computer were multiplied by the 4.5% inflation rate.[15, 41] The pharmacies that 

would have a potential to comply with GPP regulation each year need to pay for this 

cost. The number of potential pharmacy that comply with GPP was obtained from the 

survey (Table 28) and was calculated from the probability of pharmacy that has 

potential to comply with GPP regulation each year, and the number of all type I 

pharmacies in Thailand (12,554 pharmacies). As a result, the remaining pharmacies 

when implementing GPP in the first year were 4,109 pharmacies. Hence, total cost for 

adapting stock management would be 6,515,850.17 US dollars (213,654,727.11 baht) 

in the first year of GPP implementation. Three percent discount rate  was used for 

calculation every year. 
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Other variable costs after the GPP implementation 

Pharmacy owners reported that to abide by the GPP regulation, they 

had to pay for equipment such as UV protective medicine containers, sticker label and 

electricity 138.76 US dollars per month (4,550 baht per month) in 2010 or 165.48 US 

dollar per month (5,425.16 baht per month) in 2014.[40] These cost of other variable 

costs were multiplied by the 4.5% inflation rate[15, 41], as a result it was 65,111.52  

baht per year in 2014. The cumulative number of potential pharmacies that can 

comply with GPP regulation each year had to absorb this cost. The number of 

potential pharmacy that can comply with GPP regulation each year was obtained from 

the survey (Table 29). As a result, the number of potential pharmacy in the first year 

was 4,109 pharmacies. Hence, They would pay 8,158,943.06 USD per year for other 

variable cost in the first year of GPP implementation. Three percent discount rate  was 

used for calculation every year.  
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GPP guideline handbooks for pharmacies 

Thai Pharmacies Association planned to produce a GPP Guideline 

Handbook for distributing to pharmacy owners. Average cost of the GPP regulation 

handbook was 200 baht/handbook.[43] The potential pharmacy that would comply 

with GPP regulation had to pay for it. The number of potential pharmacy that can 

comply with GPP regulation each year was calculated from probability of a pharmacy 

who has potential to comply with GPP regulation each year (Table 30) and number of 

type I pharmacies in Thailand(12,554 pharmacies). Using the probability, the number 

of potential pharmacies when implementing GPP in the first year was 4,109 

pharmacies. Hence, total potential pharmacies would pay 25,061.44 US. Dollars 

(821,764.75 baht) for the first year. Three percent discount rate  was used for 

calculation every year. 
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Full time pharmacist fee 

Pharmacy owners must have a full time pharmacist to provide 

pharmacy service in their stores during operating hours. In Thailand, even though the 

Drug Act of B.E. 2510 stated that the person who had a responsibility in order to 

provide pharmacy service must be the pharmacists, there still were the problems of 

lacking pharmacists on duty during operating hours [4, 5] and the payment for 

pharmacists was not full-time salary. After the GPP regulation implementation, the 

pharmacies had to pay for fulltime pharmacist. The pharmacies‟ owner reported that 

they would hired a part time pharmacist to provide pharmacy services in their store 

instead of hiring the full time pharmacy, the operating time of their store was usually 

twelve hours per day. On average, they pay for pharmacist one hundred baht per hour. 

Thus, cost for pharmacist fee was 1,097.90 US dollars per month (36,000 baht/month) 

(3.05 US. Dollars/hr. x 12 hr. x 30 working days) as shown in table 31. A full time 

pharmacist fee was approximately 1,097.90 US dollars per month or 13,174.75 US 

dollars per year (432,000 baht/year).[54, 55] Therefore, the cumulative number of 

potential pharmacies that can comply with GPP regulation would pay for this cost 

every year. The number of potential pharmacies that can comply with GPP regulation 

each year was calculated from probability of a pharmacy who has potential to comply 

with GPP regulation each year (Table 32) and number of type I pharmacies in 

Thailand(12,554 pharmacies). Using its probability, the potential pharmacies that 

implementing GPP in the first year were 4,109 pharmacies. Thus, the total cost for the 

potential pharmacies that have to hire a full time pharmacist was 54,132,719.36 US 

dollars (1,775,011,867.78 baht) for the first year. Three percent discount rate  was 

used for calculation every year.  
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Opportunity cost of pharmacy closing when renovating the stores 

Pharmacists which opened before June 27, 2014 would need to close 

their store for renovating to follow GPP standard for place and equipment. Most of 

pharmacies‟ owner reported that they would close their store for five day if they have 

to renovate their store. Closing store for renovation would lead to a loss of the 

revenue thus the pharmacies that comply to GPP regulation would absorb this cost. 

The opportunity cost of closing  pharmacies due to the renovations was calculated by 

number of closing day multiplied by amount of profits per day (data from the survey) 

which equaled 44.98 US dollars/day (1,475 baht/day). This total cost increase with the 

number of the potential pharmacy that can comply with GPP regulation each year. 

The no. of potential pharmacy that can comply with GPP regulation each year was 

calculated from probability of a pharmacy that has potential to comply with GPP 

regulation each year (Table 33) and no. of type I pharmacies in Thailand(12,554 

pharmacies). As a result, the potential pharmacies when implementing GPP in the 

first year were 4,109 pharmacies. The total opportunity cost for the potential 

pharmacy paid when renovate was 924,140.75 US dollars (6,751,815.82 baht) for the 

first year.   
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Cost of pharmacy close down 

If the older pharmacies cannot not follow the GPP regulations at the 8
th

 

year, they had to stop their business, then the cost of pharmacy close down would 

occurred. The probability of pharmacies closing down at the 8
th

 year was collected 

from the survey. The number of non-GPP pharmacies each year was calculated from 

the probability of potential pharmacy that can comply with GPP regulation (Table 33) 

and no. of type I pharmacy in Thailand. Cost of pharmacy closing down was also 

obtained from the survey (Table 33). Thus, the number of non-GPP pharmacy at the 

8
th

 year and had to close down their business was 9 pharmacies.  
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Assessment cost for renewing drugstore license 

Experts from the Thai-FDA planned that the pharmacies who were 

assessed by the authorities (FDA officer or outsource authority) had to pay for the 

assessment cost of renewing their drugstore license 1,500 baht/assessment). Potential 

pharmacies that can comply with GPP would absorb assessment cost , thus the 

cumulative number of potential pharmacies that can comply with GPP regulation 

would pay for this cost every year. The number of potential pharmacies that can 

comply with GPP regulation each year was calculated from probability of a pharmacy 

that has potential to comply with GPP regulation each year and no. of type I 

pharmacies in Thailand. FDA expert opinion reported that one drugstore had to be 

assessed by the authorities for renewing drugstore license once every year. This cost 

would be calculated every year with  the 3% of discount rate.  
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  4.4.1.3. Cost from the patients’ perspective: 

The purpose of implementing GPP regulation was to improve the 

standard of the primary health care system in society through the pharmacies. When 

community pharmacies close down because of not complying to the regulation, 

patients have to go to the new community pharmacies which can be a cost in patient‟s 

perspective but we assume that there is no change in overall transportation cost.  

Therefore, our assumption in this model was no cost from the patients‟ perspective. 

4.4.2 Benefit from GPP regulation 

  4.4.2.1 Benefit from government sector perspective: 

The benefit from government sector was cost saving by the reducing of  

surveillance costs. Currently, the number of type I pharmacies in Thailand has 

increased dramatically from 4,723 pharmacies in 1996 to 12,123 in 2013.[2] Even 

though Drug Act B.E.2510 stated that the pharmacies must have a full time 

pharmacist available during the operating time, absent pharmacists were still a major 

problem in Thailand. Thai FDA report showed that 33% of pharmacists were on duty 

during the FDA inspection in 2006. Another study showed that there were 25%, 

40%,64% and 76% of pharmacist were on duty during the FDA inspection in Kalasin, 

Ootaradit, Samutsongkarm and Nakorn Pra Nom province in 2010, respectively.[4] 

Absence of pharmacists on duty increased the risk of inappropriate dispensing of 

medication and directly affected the patients‟ health. The government could control 

this problem by randomly inspecting the pharmacies. FDA regulators informed that 

implementation of GPP regulations would save the cost of surveillance.  The cost 

saving from reducing surveillance costs was calculated from the number of 

cumulative GPP-pharmacy that do not need to be inspected from FDA each year 

multiplied by surveillance cost. FDA expert opinion informed that there must be 3 

FDA officers and one driver for each pharmacy inspection. The surveillance cost per 

drugstore per day was 35.53 US dollar/drugstore/year (1,165 baht/drugstore/year). 

The surveillance was computed from the salary of the 3 FDA officers (1,372.37 US 

dollars/month), salary of a driver (274.47 US dollar/month), 20 working days, fuel 

costs (30.50 US dollars/day) and expense claim per day for four officials(29.28 US 

dollar). Each type I drugstore in Thailand was expected to be inspected once a year. In 
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this model, it was assumed that the surveillance cost would reduce 50% after the GPP 

regulation implementation as informed by FDA authority was used for a base case 

(20% for best-case analysis and 0% for worse-case in the sensitivity analysis). Total 

cost saving by reducing surveillance costs was 72,991.46 US dollars (2,393,390.84 

baht) for the first year of implementation. The total cost of savings made by reducing 

surveillance costs have to be converted in the present year by using the 3% discount 

rate. 
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  4.4.2.2 Benefit from pharmacies’ owner perspective: 

The benefit from drugstore‟s owner perspective was the cost saving by 

reducing the waste of expired drugs each year. Total cost saving from reducing waste 

of expired drugs each year can be calculated from the number of cumulative GPP-

pharmacy that would not have expired drugs each year multiplied by average cost of 

the waste of expired drugs per year (from the survey). Thus, the total cost saving by 

reducing waste of expired drugs was 2,907,043.57 US dollars (95,321,958.51 baht) 

for the first year of implementation. The total cost of savings made by reducing the 

waste of expired drugs have to be converted in the present year by using the 3% 

discount rate. 
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  4.4.2.3 Benefit from patient perspective: 

A drugstore is the primary health care service for people because it is 

inexpensive, convenient and time saving. The survey data on health and welfare found 

that the number of self-medicating people has increased from 20.9% in 2008 to 30.7% 

in 2012.[23] Even though the patient gains advantages from pharmaceutical care 

services, adverse results from drug utilization may occur any time such as drug-

related problem. The crucial role of the pharmacist in community pharmacy is 

medication history taking for reviewing the duplication of medication, drug 

interaction, and dose adjusting before dispensing patient medication. This activity can 

help pharmacist to dispense the appropriate medication to patients and can avoid the 

undesirable result such as dispensing antibiotic medication to a patient who allergic to 

medication. Cheewarirungrueng and colleague studied drug related problems (DRPs) 

that occurred due to the  incomplete information from the customers about their 

history before dispensing the medication to patients.[6] Their results showed that 

27.59% to 29.3% of patients would exhibit at least one DRP if there was no history 

taking before dispensing the medication. The DRPs that are most common occurred 

due to the fact that there was no clear indication regarding drug use. This study stated 

that directly asking about patient‟s history would prevent DRPs occurring by between 

18.75% to 23.81%. Therefore the benefit of medication history taking from the 

customer is the important issue to be considered in order to identify and prevent drug 

related problems in community pharmacies. Moreover, there is a study that showed 

that the cost involved with drug-related problems (including total cost of drug-related 

morbidity and mortality) was more than the expenses for primary drug therapy.[56] 

Drug-related problems are gradually becoming known as a serious issue of concern 

but most of DRPs are preventable as are as medical problems. Thus, The benefit from 

the patients‟ perspective was cost saving from reducing drug-related problems(DRP). 

In the United State, the estimated annual cost of drug-related morbidity and mortality 

contributing to by drug-related problem (DRPs) in the ambulatory care in the United 

States was increased from $76.6 billion in 1995 to $177.4 billion in 2000.[34, 56] A 

systematic review related to cost of ADR presented that cost per case of ADR induced 

hospitalization ranged from 180 US dollars to 7,038 US dollars.[46] There was two 

studies from systematic review conducted in Asia, India. First, Patel and colleague 
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found that the economic burden of ADR in medical emergency department of a 

tertiary referral center was 180 US dollar per case in 2013.[47] Second, Pattanaik and 

colleague evaluated cost of treatment of drug-related events in a tertiary care public 

hospital and found that total cost was 428 US dollar in 2013 which conducted from 

the societal perspective. One study in Thailand showed that the average cost of ADE 

in intensive care unit was set at 53 USD.[48] Due to the lack of cost estimate of DRP 

in community pharmacy in Thailand, cost estimate of DRP in India was used as proxy 

in this study.  Cost of DRP per case would be converted from 428 US dollar in 2013 

to 447.26 US dollars in 2014 by using 4.5% inflation rate for the base case. For worse 

case, 53 USD in 2009 was used and converted to 82.31 USD in 2014. For best case, 

cost of DRP from US study, 177.4 billion USD, was used to calculate cost per case. 

Therefore cost per case was estimated from the cost of DRP from US study (177.4 

billion US dollar) divided by US population (317 million people in 

November,2013[49]) then multiplied by exchange rate (32.5 baht/US dollar[50]). The 

number of patients who can avoid DRP after the GPP implementation was 1,240,189 

cases which was calculated from the proportion of people who went to pharmacies in 

Thailand (0.307%), the Thai population  (64,785,909 people in December,2013[51]), 

the probability of DRP prevention from GPP regulation (0.21) and the probability of 

DRP in drugstore (0.29).[6] As a result, the total cost saving from reducing drug-

related problems(DRP) was 179,938,963.10 USD per year (5,900,198,599.99 baht per 

year) for the first year in base case. The total cost saving from reducing drug-related 

problems(DRP) that occur has to be converted in  the present year by using the 3% 

discount rate. 

Actually, there were other benefits of GPP implementation but it was 

difficult to find empirical data and converting factor for transferring benefit to 

monetary value. For example, providing pharmaceutical care can improve patient 

outcome, reduce adverse drug events (ADE), improve appropriate use of medicine, 

improve intermediate outcome (ie. Blood pressure) and reduce drug costs.[16] There 

was a positive effect of pharmacist counseling such as improving quality of life in 

patients with dyspepsia[16, 17], 43% of patients changing their decision of medicine 

purchasing in non-prescription medicine, 4.2 % of patients were referred to a doctor 

and 7.3% of patients can be prevented from ADE,[16, 20] 63% of patients reported 
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that their symptom improved, 85% of patient thought that it was not essential to see 

the physicians when they had minor health problems.[16, 21, 22] 

Table 37 Variable data for converting benefit (cost saving from reducing drug-related 

problems) into monetary term 

Variables 
Source of 

information 

Cost as reported 

in the study  

(US. Dollar) 

Cost in 2014 

(US. Dollar) 

no. of people access to 

the pharmacy 

 

 

Table 38 

- prob. people access to 

the   

  Pharmacy in 2012 

Literature review 

[23]  

0.307 

- Thai population in  

  December,2013 

(people) 

Literature review 

 

64,785,909 

Prob. DRP in pharmacy Literature review 

[6] 

- 0.293 

Prob. reduce DRP due 

to GPP 

Literature review 

[6] 
- 0.2128  

Cost of DRP per case  

(USD/case) 
Literature review 428 447.26 

  



 

 

114 

 

 

  

T
ab

le
 3

8
 C

u
m

u
la

ti
v
e 

to
ta

l 
b
en

ef
it

 o
f 

C
o
st

 s
av

in
g
 b

y
 r

ed
u
ci

n
g
 d

ru
g

-r
el

at
ed

 p
ro

b
le

m
s(

D
R

P
) 

p
er

 y
ea

r 
(U

S
. 
D

o
ll

ar
s)

 



 

 

115 

4.4.3 Net Present Value (NPV)  

Net present value can be calculated from net benefit timed with discount factor 

1/ (1+r)
t
 to adjust cost and benefit to one time point because the cash flow from 

different point of time is not equal. Net benefit can be calculated by using the 

difference between costs and benefits. The equation for net benefit is presented 

below; 

Net benefit = total benefits – total costs 

The present value (PV) of future expenses and cost saving were analyzed. The 

equation for discount factor is 1/ (1+r)
t
 . Therefore, we can report the result as Net 

present value (NPV) instead of net benefit using formula presented below;  

NPV  =  B0 - C0    +    B1 - C1   +   B2 - C2 .................... + Bn - Cn 

  (1 + r )
0 
       (1 + r )

1       
(1 + r )

2   
     (1 + r )

n 

NPV = ∑  Bt - Ct = ∑  Net benefit 

      (1 + r )
t   

        (1 + r )
t 

Bt   benefits of the project occurs each year 

Ct  costs of the project occurs each year 

1/ (1+r)
t  

discount factor 

r  discount rate 

t  number of years in the future that expense or saving arise year  

( when t =0 is meant present year)  

If NVP is positive, the benefit from the project is more than cost of the project. It 

means that the project is cost effective. 

 The result in table 39 had provided the value of implementing the GPP 

regulation in terms of cost and benefit from three perspectives. Total costs for the 

entire eight-years of implementing the GPP regulation was $1,317.90 million dollars 

(48,639.61 million baht). Cost incurred by the government perspective was 

$171,535.45 dollars (5.62 million baht) which included cost of issuing law and 

regulation, cost of GPP training for FDA officers and outsource authorities and cost of 

GPP information distribution.  The cost from pharmacies‟ owners‟ perspective 

accounted for $1,483.19 million dollars (48,633.99 million baht). There was no cost 

from patient‟s perspective. Total benefit was equal to $3,672.34 million dollars 

(136,027.69 million baht). The benefits included in the analysis were cost saving by 
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reducing of surveillance costs, cost saving by reducing waste of expired drug each 

year and cost saving from reducing DRP. Cost saving from reducing DRP showed the 

largest proportion of the benefits which accounted for $4,080.87 million dollars 

(133,811.59 million baht). The net present value (NPV) from cost-benefit model when 

implementing GPP regulation was $2,087.79  million dollars (68,458.75 million baht) 

from societal perspective. 

4.4.4 Benefit to cost ratio   

The result of cost benefit analysis can be presented as benefit to cost (or cost 

to benefit) ratio and calculated from the sum of total benefits divided by total costs.  

The policy maker should select the program that is cost effective,  when the result 

showed benefit-to-cost ratio > 1 or cost-to-benefit ratio < 1 

The result showed that benefit-to-cost ratio was 2.79 which was more than 

one, thus it implied that the GPP regulation would be cost-effectiveness. (Table 39).  
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4.4.5 Sensitivity Analysis 

Sensitivity analysis is the method that is used to explore how much the result 

of the analysis changes after varying the parameter over a range of values.[15] If there 

are small changes in the result after varying the parameter, the analysis is insensitive 

or robust. The result of the study can be ensure. In the other hand, if there are  

dramatic changes in the result after varying the parameter, the analysis is sensitive and 

the researcher needs to be aware of the interpretation. Best-case and worse-case 

analysis were used for performing sensitivity analysis in this study. The result showed 

that net benefit ranged from -$856.14 million dollars to $20,815.45 million dollars    

(– 28,072.91 to 682,538.71 million baht). Cost of pharmacy closing down was the 

least sensitive variable in this model (NPV varied from $2,354-5 million dollars (just 

over $76 billion dollar)), whereas costs of DRP per case and number of DRPs in 

community pharmacies was another important factor which might contribute to an 

impact on net benefit.  
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Table 40 Variable costs and probabilities of GPP implementation for sensitivity 

analysis 

 Base case 
Sensitivity Analysis 

 (Range) 
Reference 

1. prob. of  

    potential Rx  

    to comply with  

    GPP regulation 

  Survey 

   - Year 1 (2014) 0.33 0.15 - 0.50  

   - Year 2 (2015) 0.40 0.23 - 0.57  

   - Year 3 (2016) 0.48 0.33 - 0.64  

   - Year 4 (2017) 0.55 0.40 - 0.70  

   - Year 5 (2018) 0.62 0.47 - 0.76  

   - Year 6 (2019) 0.68 0.54 - 0.83  

   - Year 7 (2020) 0.73 0.59- 0.88  

   - Year 8 (2021) 0.77 0.62 - 0.91  

2. No. of potential 

    Rx to comply  

    with GPP 

  Survey 

   - Year 1 (2014) 4,109 1,904 - 6,313  

   - Year 2 (2015) 3,380 2,496 - 3,532  

   - Year 3 (2016) 2,451 1,726 - 2,694  

   - Year 4 (2017) 1,438 686 - 2,194  

   - Year 5 (2018) 726 226 - 1,542  

   - Year 6 (2019) 307 58 - 923  

   - Year 7 (2020) 105 11 - 473  

   - Year 8 (2021) 29 1 - 204  

3. No. of  

    pharmacies 

    that have no 

    potential 

    comply with  

    GPP 

  Survey 

   - Year 1 (2014) 8,445 6,241 - 10,650  

   - Year 2 (2015) 5,065 2,708 - 8,153  

   - Year 3 (2016) 2,614 982 - 5,459  

   - Year 4 (2017) 1,176 296 - 3,265  

   - Year 5 (2018) 450 70 - 1,723  

   - Year 6 (2019) 143 12 - 800  

   - Year 7 (2020) 38 1 - 327  

   - Year 8 (2021) 9 0 - 123  
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 Base case 

Sensitivity Analysis 

 (Range) 
Reference 

Cost    

4. Cost for  

    renovating  

    place and  

    equipment 

   (USD/year) 

3,204.65 
$609.94 - 

$11,906.23 
Survey 

5. Cost for  

    adapting   

    stock     

    management   

   (USD/year) 

1,585.82 
$280.57 - 

$2,146.97 

Survey,  

Website[52] 

6. Other variable  

   Costs after   

   GPP  

   implementation  

   (USD/year) 

165.48 $30.50 - $914.91 Survey 

7. Full time  

    pharmacist  

    fee    

    (USD/month) 

1,097.90 

$365.97 - 

$1,388.17 

 

 

Expert 

opinion, 

Literature[40] 

8. Opportunity  

    cost of   

    pharmacies  

    closing for  

    renovation    

    (USD/year) 

224.92 $89.97 - $1,480.87 Survey 

9. Cost of  

    pharmacy  

    close down  

    (USD) 

40,984.14 
$15,248.55 - 

$102,515.05 
Survey 
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Base case 

Sensitivity Analysis  

(Range) 
Reference 

Benefit    

 10. Prob. of  

       reducing  

       surveillance   

       Rx 

0.5 0 - 0.8 Expert opinion 

11. Cost saving   

      by reducing  

      the waste  

      of expired  

      drugs  

      (USD/year) 

707.51 $60.99 - $4,574.57 Survey 

12. Cost saving  

      from reducing   

      DRP 

443.30 

 

$81.58 - $1,027.22 

 

Literature 

[34, 46, 48, 57] 

13. Prob. DRP in  

      community Rx 
0.29 0.04 - 0.5 

Literature[6, 35], 

Expert opinion 

14. Prob. of DRP  

      prevention  

      due to history  

      taking 

0.21 

 
0.19 - 0.76 Literature[6] 

Note: 

- Number of outsource authorities was varied due to the number of potential    

  Pharmacy to comply with GPP was varied. 

- Cost in table 40 was adjusted to cost in 2014 

- Rx = community pharmacy
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CHAPTER V 

 

DISSCUSSION AND CONCLUSION 

5.1 Current situation and readiness of pharmacies in Thailand to comply with 

the GPP regulation  

 Most of pharmacy owners are able to comply with place and equipment 

standard which are similar to the previous studies.[12, 31] According to the GPP 

regulation, It was obligated to close prescription and controlled medicine section 

when pharmacist was not available in the pharmacy. Only 38.4 percent abided by this 

regulation. Most of them used the curtain with the print screen massage of 

“Pharmacist is not available now” to close the shelf of prescription and controlled 

medicine. However, majority of pharmacy owners did not want to close the section. 

Since their major products were prescription and controlled medicines, if they closed 

this section, they would lose their major income. Only 42.2% of them had enough 

counseling area clearly separated from other services area with sign and have enough 

space for keeping patient medical history and our readiness data show that they would 

need to comply with the standard of separated counseling area within three year. The 

rest of them said that when they had sensitive issues to counsel with their customers, 

they had just walked away from other customers. The privacy issue might not a big 

deal in Thai culture, so the standard of having counseling area separately from other 

services area may be flexible depending on the area of each pharmacy. In addition, 

data about the readiness showed that over 80% of pharmacies‟ owners need eight 

years for achieving to follow this rules.  

 There are five criteria in personnel standards. Over 80% of pharmacy owners 

can comply with the criteria of “ Other staffs in the pharmacy have to dress properly 

and different from the pharmacist and not make patients misunderstand as a 

pharmacist”. About 60% to 70% can comply with other four criteria. Whereas, the 

report from Thai FDA officer study in 2013 showed 86% to 100% of pharmacies 

complied with these five criteria in personnel standard. Our result showed lower than 

their result because they collected data from only 50 pharmacies that intend to be 
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accredited pharmacies. Our data collected from randomly sampling 1,300 type I 

pharmacies in Thailand with excluding the accredited pharmacies.   

Our result showed about the same proportion of pharmacy owner that can 

comply with the criteria of “the pharmacy must have an effective system to detect 

expired and deteriorated drugs in order to not dispense to the patients” in the quality 

control standard with the study of Thai FDA officer (78.1% and 70%, respectively). 

[14] Most of pharmacy owners (76.6% to 87.7%) can comply with all criteria in 

quality control and ready to do them within one year. However, only 47.1% of 

pharmacy owners can complied with the criteria of “there must be real-time 

procurement and inventory documents in pharmacy” and ready to do it within three 

year. Some  pharmacy owners said that it is difficult to do and it is not necessary to do 

real-time procurement and inventory documents  because they did not have so many 

stocks in their community pharmacy. 

Eighty eight percent of pharmacist in this study asked for essential information 

of clients before medication dispensing. FDA study in 2013 showed a hundred 

percent of pharmacist asked for essential information. Data from former study in 2006 

showed only 70.3% of pharmacist did these activities.[12] All results implied that 

pharmacist has more responsibility or do better standard to the patient than before. 

There are four criteria in pharmaceutical care standard that seem to be 

obstacles to comply with. First, only 35.1% of pharmacy dispensed medication with 

fully detailed labels as said in the draft of GPP regulation. Our finding is similar to the 

previous study.[12, 14] Thai FDA study reported that pharmacist did not pay attention 

to put date, drug name, phone number, and pharmacy name on the labels. Second, 

57.5% of pharmacies had full-time pharmacist to provide the pharmaceutical care 

services directly to patients. Our study showed no difference from the study of 

Pleanbangchang et al. Some pharmacy‟s owners reported that almost half of the 

pharmacies did not have pharmacist covered all the operating period. This problem 

might occur because of the high salary of pharmacist. Furthermore, most of 

pharmacies in the urban area were not able to hire a full-time pharmacist because of 

the travelling cost of pharmacist. This criteria is very important for the patient safety, 

so some interventions must be urgently implemented. Future research should study 

the best intervention to conquer this crucial problem. Third, 66.9% of pharmacies 
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conducted the appropriate screening and referral process for patient. Moreover, the 

Thai FDA report in 2013 showed that only 43.3% of pharmacies conducted this 

activity. Both studies showed that continuing of care, which is very important to 

promote the better health, was not emphasized in Thai health care system. Therefore, 

the government should set up the screening and referral system between community 

pharmacies and hospitals. Fourth, 53.6% of pharmacies had ADR/ drug utilization 

monitoring system and related activities. The education about ADR/ drug utilization 

monitoring system might be needed for pharmacist who working in the community 

pharmacy in order that they can do this activity. 

5.2 Economic impact assessment of GPP regulation 

The result presented that implementing the GPP regulation is cost beneficial 

which provided 2.78-fold benefits higher than cost and NPV accounted for $ 2,087.79 

million dollars (68,458.75 million baht). Even though, the benefits in this model were 

limited to three cost saving 1) reducing pharmacy surveillance, 2) reducing expired 

medicine and 3) reducing drug-related problems (DRP), the result of NPV was a very 

large amount. It did not cover other intangible benefits which are not easily 

measureable in monetary value. There were other benefits of GPP implementation but 

it was difficult to find empirical data and converting factor into monetary value. For 

example, providing pharmaceutical care can improve patient outcome, reduce adverse 

drug events (ADE), improve appropriate use of medicine, improve intermediate 

outcome (ie. Blood pressure) and reduce drug costs.[16] There was a positive effect of 

pharmacist counseling such as improving quality of life in patients with dyspepsia 

[16, 17], 43% of patients changing their decision of medicine purchasing in non-

prescription medicine, 4.2 % of patients were referred to a doctor and 7.3% of patients 

can be prevented from ADE[16, 20], 63% of patients reported that their symptom 

improved, 85% of patient thought that it was not essential to see the physicians when 

they had minor health problems.[16, 21, 22] When comparing to the proportion of all 

of these benefits, it was found that the benefit from patients‟ perspective or cost 

saving from reducing DRPs was the highest proportion. Cost and benefit in this model 

were based on questionnaire, published literature review and expert opinion. To 

strengthen the results, best-case and worse-case sensitivity analysis were performed. 
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The result of implementing the GPP regulation showed cost benefit except when the 

two variables of DRP cost and number of DRP cases were varied. Varied DRP cost 

provided NPV ranged from -$593.27 million dollars to $7,112.94 million dollars       

(-19,453.211 to 233,233.31 million baht), whereas varied DRP cases provided NPV 

raged from -$856.14 million dollars to $20,815.45 million dollars (-28,073.91 to 

682,538.71 million baht). Both of these variables show negative NPV in worse-case 

scenario. In conclusion, the results indicated that implementing the GPP regulation in 

community pharmacies in Thailand was cost beneficial and provided positive 

financial return on investment to the society since the first year. Our recommendation 

is the lag time for old community pharmacies can be less than eight years and it might 

be better to implement to all community pharmacy before the integration of AEC in 

2015.  

5.3 Limitations of the study 

1. Sample needed for the first objective, to explore the current situation and 

readiness regarding the extent to which pharmacy stores in Thailand can comply with 

the Good Pharmacy Practice issued under the Ministerial Regulation on Application 

and Issuance of License to Modern Pharmacies, was 390 pharmacies. However, only 

155 pharmacies participated in this study. One main reason for the low respond rate 

might be the out of date of the community pharmacy database from FDA. Another 

reason might be the pharmacy‟s owners did not see the benefit from answering the 

questionnaire. Time limitation of the study made the researcher could not send out 

more questionnaires.  

2. Probability of pharmacy that can comply to the GPP regulation was not 

calculated from the real situation. Our study had to proxy this data by the intention to 

comply with the GPP regulation using self-administered questionnaire survey. 

3. There was no study about amount and cost of DRP in community pharmacy 

in Thailand. Thus, our study proxy this data by using the published literature from 

other countries.[34]  
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5.4 Recommendation and suggestions for policy maker and further Study 

Our study showed benefit over cost since the first year after the 

implementation of GPP regulation (NPV = 2,087.79 million USD, B/C ratio = 2.78). 

However, our readiness data showed that readiness of all criteria in the GPP standards 

were difference. Our study recommended that government should not enforce all GPP 

standards to all community pharmacies. Government should vary time period for each 

criteria as the readiness result in this study but should not more than 3.5 years. 

This study aimed to evaluate the economic impact of only one option which 

was Good Pharmacy Practice regulation by using cost-benefit analysis. Full 

Regulatory impact assessment (RIA) should be performed in the future research to 

find the best alternative instead of the option of providing eight year for the 

community pharmacy that opened before June 27, 2014. 

 This study was not included the other type of pharmacies in Thailand. Thus, 

the further study should be extended to type II or type III pharmacies in order to issue 

the Public Health notification for these types of pharmacies. 

This study use best-case and worse-case analysis in order to perform a 

sensitivity analysis. The recommendation for the further study will be used other 

sensitivity analysis methods to strengthen the result such as Monte Carlo simulations. 
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Part 1 Practical standard for Good Pharmacy Practice “(regulation of standard or 

pharmacy‟s service in pharmacy‟s store for all drugs selling regarding safety to of 

drug‟s administration) 
 
Please check  into  if you can do it immediately, if not please complete the 

number into ….. per your expected timeline to complete. 

Good Pharmacy Practice Standard 

Can you perform it 

immediately? 

Yes 

NO  

(which year 

you expected 

to do?) 

1. The pharmacy must be located in a place where people can access, 

and have a household registration to the government. 
 

.................. 

Year 

2. The pharmacy must be in the permanent building. 
 

.................. 

Year 

3. The pharmacy must be clean, hygienic, tidy and had adequate 

ventilation. It must have insect prevention and no pet in the pharmacy 

area. 

 
.................. 

Year 

4. There must be adequate lights in the pharmacy in order to read labels 

and product information clearly. 
 

.................. 

Year 

5. Prescription and controlled drugs should be placed by categories with 

clear labels. These sections must be closed with the informing message 

when pharmacist was not available. 

 
.................. 

Year 

6. There must be a refrigerator with enough space to properly keep the 

medication separately from other stuff in the pharmacy. 
 

.................. 

Year 

7. There must be separate drug counting trays for penicillin or 

sulfonamide or NSAID in the pharmacy. 
 

.................. 

Year 

8. Registered pharmacist must have knowledge and competency in 

providing community pharmacy services in the pharmacy.    
 

.................. 

Year 

9. Staff in the pharmacy must understand drug laws and regulations, 

their duty and have adequate continuing training. 
 

.................. 

Year 

10. Pharmacists must wear white coats with a symbol of Pharmacy 

Council. 
 

.................. 

Year 

11. Other staffs in the pharmacy have to dress properly and different 

from the pharmacist and not make people misunderstand as a 

pharmacist. 

 
.................. 

Year 

12. The duties and responsibility of pharmacist and other staff are 

clearly separated. 
 

.................. 

Year 

13. The pharmacy must select medication from manufactures or 

importers or distributors who have GMP (Good Manufacturing 

Practice). 

 
.................. 

Year 

14. The pharmacy must keep medicine in the appropriate temperature 

and protect from light. 
 

.................. 

Year 

15. The pharmacy must have an effective system to detect expired and 

deteriorated drugs in order to not dispense to the patients. 
 

.................. 

Year 

16. The pharmacy must have a system to return or destroy expired drugs 

in order to not cause environmental problem 
 

.................. 

Year 

17. There must be a drug quality assessment and drug return system  .................. 
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Good Pharmacy Practice Standard 

Can you perform it 

immediately? 

Yes 

NO  

(which year 

you expected 

to do?) 

before its expiration date with the concern of efficacy and safety to the 

customers 

Year 

18. They must select the suitable container with labeling for medication 

to prevent drug damages 

 .................. 

Year 

19. There must be an effective process to prevent repeated drug allergy 

problems.. 
 

.................. 

Year 

20. There must be an appropriate screening and referral process for 

patients. 
 

.................. 

Year 

21. There must be an appropriate, reliable and updated drug information 

references in the pharmacy for supporting proper and safe use of drugs 

including drug information service (DIS) 

 
.................. 

Year 

22. They must not sell tobacco products and alcoholic beverage in 

pharmacy. 
 

.................. 

Year 

23. If there is a drug storage area, It must have enough space to properly 

keep and not place drug directly on the ground. 
 

.................. 

Year 

24. There must be an enough counseling area clearly separated from 

other services area with sign and have enough space for keeping patient 

medical history. 

 
.................. 

Year 

25. There must be an automatic sphygmomanometer in the pharmacy. 
 

.................. 

Year 

26. There must be a weighing machine in the pharmacy. 
 

.................. 

Year 

27. There must be a stadiometer in the pharmacy. 
 

.................. 

Year 

28. There must be a fire extinguisher in the pharmacy. 
 

.................. 

Year 

29. There must be real-time procurement and inventory documents in 

pharmacy. 
 

.................. 

Year 

30. There must be a counseling and pharmacy service area, not including 

the storage area, at least 8 square meters with the shortest side not less 

than 2 meters.   

 
.................. 

Year 

31. The pharmacy must have an appropriate environment to maintain 

drug quality. The storage area should be ventilated, dry, not more than 

30 ๐C and prevented from sunlight. 

 
.................. 

Year 

32. The pharmaceutical care in the pharmacy must only be provided by 

pharmacists. 
 

.................. 

Year 

33. Pharmacist must ask  necessary information from customers for 

supporting the decision to select safety and efficacy of medication or 

health products that are suitable for patients and rational use. 

 
.................. 

Year 

34. Labels on the prescription or controlled medicine container must 

show the following information: pharmacy‟s name, address, phone 

number, dispensing date, customer‟s name, medicine name (brand or 

generic name), strength, amount, indication, instruction, advices, 

 
.................. 

Year 
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Good Pharmacy Practice Standard 

Can you perform it 

immediately? 

Yes 

NO  

(which year 

you expected 

to do?) 

cautions, and pharmacist signature. 

35. Pharmacist must be the only one who dispenses prescription or 

controlled medicines to the customer with advice and information about 

medicine name, indications, dosage, instructions, side effects, adverse 

reactions, and cautions 

 
.................. 

Year 

36. Extemporaneous preparation must be prepared with the equipment 

and in the area according to the standard requirement and with the 

concern of contamination 

 
.................. 

Year 

37. The pharmacy must have systems to detect ADR, inappropriate drug 

use behavior, and drug quality problem and reporting system. 
 

.................. 

Year 

38. Pharmacist must control educational and advertising media in order 

to not mislead customers.  These medias must be endorsed permitted by 

the pharmacist 

 
.................. 

Year 

39. Any customer‟s health activities in the pharmacy must be permitted 

by pharmacist and pharmacist must control those activities under laws 

and regulations. 

 
.................. 

Year 

 

Part 3 information to calculate cost & benefit of alternative 

1. If you follow “Good Pharmacy Practice” standard (part 1) how do you think 

about the chance of complaint from patient will be 

 Increase………. %    No change   Decrease ………….% 

2. If you follow “Good Pharmacy Practice” standard (part 1) how the income of 

your pharmacy will be /per month 

 Increase………. %    No change   Decrease ………….% 

3. If you cannot follow “Good Pharmacy Practice” standard (part 1) and you 

decide to stop the pharmacy store, you will lose the budget about …….. THB      

lose net income after minus expense about……… THB/year and other (please 

indicate)………………………………THB/year  

4. If you cannot follow “Good Pharmacy Practice” standard and you decide to 

sell the pharmacy store, you will 

 Lose money…………………… THB 

 At cost 

 Got income …………………… THB 

5. Currently, how many expired/exchanged medicines with the company around 

………….THB/year 

And wasted medicines that cannot be returned or exchanged with the company 

around ……..……. THB/year 
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Part 5 General information for pharmacy‟s store 

1. Your pharmacy was located in           

 department‟s store        community pharmacy  

2. Type of pharmacy    single store      franchise 

3. Year of opening ……………. Years 

4. Location of your pharmacy     

District………………………..Province……………………………… 

5. Opening time from …………..to………………………………..Days/week 

6. Proportion of income for medicines per other products =  …………  : …..… 

7. Your role in pharmacy store (can be answered more than 1) 

 Owner                  Registered pharmacist     

 Other (please indicate)…………………………….. 

8. Working hour for registered pharmacist…..………………………. Hour/week 

9. Salary for registered pharmacist………………………. THB/Month/1 person 

10.  Type of Tax        

 VAT                  

 Commuted Tax     

 Other (please indicate)……………… 
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