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In Thailand, controversies regarding the drug classification system persist; it was believed that the 

number of schemes should be changed, and most drugs classified into improper schemes. The system is not also 
fully used to allocate healthcare budgets, while several other countries cease non-prescription (OTC) drugs 
reimbursement to allocate this expenditure to catastrophic diseases instead. This study thus aims to (i) review drug 
classification system in Thailand by comparing to other countries, (ii) evaluate the economic impact of delisting 
OTC drugs from drug reimbursement list using non-sedating antihistamines (AH) in patients suffering from 
intermittent allergic rhinitis as a case study, and (iii) formulate an updated Thailand’s drug classification system. 
For the first part; The US, the UK, Japan, Singapore, Malaysia, the Philippines and Canada were selected to 
compare. The schemes and written criteria were targeted review from each respective country’s drug regulatory 
agency website, available published research, and expert interviews. The actual drug schemes of 53 selected 
drugs were then compared across different countries. For the second part, a decision tree model was used to 
conduct budget impact analysis using the healthcare system perspective to compare continuing (policy 1) vs 
abandoning reimbursement of non-sedating AH (policy 2). The primary outcome was cost-saving. Sensitivity 
analyses were performed. It was found that all eight countries classify drugs into two major categories: prescription 
and non-prescription drugs. Some countries further subclassify non-prescription drugs. Most selected drugs in 
Thailand are behind-the-counter drugs, varied from antihistamines, antihypertensives to vaccines. Thai people 
easier access to drugs that need prescriptions in other countries since no prescriptions required. For the economic 
impact, when assuming non-sedating AH were no longer reimbursed, and doctor (MD) visits were decreased from 
70% to 30%, Thailand would save 2.24 billion baht (72.39 million USD). The most impact parameter is MD visit 
probability. Cost-saving can be achieved when decreasing MD visit probability in policy 2 to a particular point, 
depending on the MD visit probability in policy 1. In conclusion, the number of schemes in the drug classification 
system is not an issue, but putting drugs in schemes is. The new reimbursement policy of OTC drug is also worth 
considering policy. The updated system provided in this study should be further developed by expert consultations 
and public hearing. More campaigns to support self-care culture in Thai populations are required. 
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CHAPTER 1  

Introduction 
 

A drug classification scheme has been used by the governments as a healthcare strategy 

after drugs have been launched in the market. Regulations; regarding gate keepers, channels of 

drug distribution, advertisements, and reimbursement policies in certain countries; are differently 

implemented for each drug scheme. 

Drugs are classified into different schemes by their characteristics. Major factors that affect 

the drug classification are self-diagnosis nature of diseases and safety profile of drugs. Catastrophic 

disease treatments and minor ailment treatments are usually classified into different schemes, which 

are prescription drugs and non-prescription drugs, respectively. Drug status can be re-classified 

downward or upward depending mainly on the safety information [1]. In the UK, diclofenac was re-

classified upward from non-prescription to prescription status due to an increased risk of 

cardiovascular diseases [2]. Conversely, to increase drug accessibility, in the US, loratadine was re-

classified from prescription to non-prescription status when its safety information was confirmed after 

placing on the market for nine years [3]. Besides, due to their limited healthcare budgets, 

governments in some countries, such as Germany, choose to allocate their budgets to reimburse 

prescription drugs, but not non-prescription drugs, for patients because they realize that drugs for 

catastrophic diseases need more financial supports from them than drugs for minor ailments. For 

example, ondansetron for highly emetogenic cancer chemotherapy is classified as a prescription 

and eligible for reimbursement, while paracetamol for fever are non-prescription drugs and non-

reimbursable [4, 5]. It can be seen that dug regulatory agencies put a lot of efforts to classify drugs 

into appropriate categories to ensure patient safety, maximize timely access to drugs, and aid 

healthcare budget allocation.  

Thailand’s healthcare system was ranked 47th by World Health Organization [6]. Currently, 
all Thai citizens have been covered under one of the three public health insurance schemes: the 
National Health Security Office (NHSO), the Social Security Office (SSO) and the Civil Services 
Medical Benefits Scheme (CSMBS) [7]. The drug reimbursement list in Thailand, known as National 
list of essential medicines (NLEM), covers various drugs; varied from pain killers, antihistamines to 
antibiotics and chemotherapies. Thailand has approximately 13,405 public hospitals, 384 private 
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hospitals, 13,510 clinics, 17,069 type 1 community pharmacies, and 2,865 type 2 community 
pharmacies [8, 9]. Type 1 community pharmacies sell any types of drugs and require a pharmacist 
on duty during operating hours. Type 2 community pharmacies sell limited non-prescription drugs 
and allow other certified non-pharmacists on duty during operating hours. In 2005, the Ministry of 
Public health no longer authorized new type 2 community pharmacy licensing. The number of type 2 
community pharmacies were projected to decline in the future [10].  

The Thai FDA has classified drugs into four legal categories. Regulatory details of each drug 
classification scheme are shown in Table 1 [11, 12].  

 
Table 1: Current drug classification schemes and their regulatory details in Thailand   

Classification 
scheme 

Gate 
keeper 

Prescription 
Requirement 

Distribution channels  Direct-to-
consumer 
advertising 

Hospital Pharmacy Retailer 

Controlled drugs Physician Yes Yes Yes No No 
Dangerous drugs Pharmacist No Yes Yes No No 
Non-dangerous 
drugs 

None No Yes Yes No Yes 

Household 
remedies 

None No Yes Yes Yes Yes 

Reference: [11, 12]  
 
As of 2017, Thailand had more than 37,500 drugs registered with the Thai FDA [13]. Drugs 

in the following three schemes; controlled drugs, dangerous drugs and household remedies, must 
be enlisted and announced by the FDA. Drugs that not listed in the three mentioned categories are 
automatically classified as non-dangerous drugs [12]. Nonetheless, some pharmacists proposed that 
non-dangerous drug scheme should be discontinued. This controversy persists until now since the 
new Drug Act A.C. 2019 does not resolve this issue [14-16].  

Compare to other countries, Thai people relatively easier access to drugs. Having easy 
access to medicines can initiate irrational use of drugs. Classic irrational drug use’s examples are 
antibiotic resistance from antibiotics overuse; addiction from tramadol overuse; drug misuse, for 
example using hydrochlorothiazide for weight lost and using brown mixture and dextromethorphan to 
mixed with beverage or other illicit drugs for recreation purpose [17-20]. In contrary, some other 
drugs in Thailand are more difficult to access when compared to other countries. In Thailand, 
cetirizine and ibuprofen were kept behind the counter and must be dispensed by pharmacists, while 
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both drugs can be sold in retailers without healthcare professionals’ involvement in the US and the 
UK [3, 21, 22].  

Although the universal healthcare coverage has been implemented in Thailand; some 
catastrophic diseases, such as cancer and end stage renal disease; have not yet fully covered due 
to limited healthcare budgets [23-25]. As previously described that drug classification schemes can 
aid healthcare budget allocation, Thailand should consider delisting some minor ailment drugs, such 
as non-sedating antihistamines for intermittent allergic rhinitis. The cost saving from this approach 
would be further appropriately allocate to catastrophic diseases. This new policy is not a new idea, 
but already have been used in many countries in Europe, such as Germany and Italy [4, 26].  

It can be seen that Thailand’s drug classification scheme regulations have some 
controversies and not yet fully utilize as a financial healthcare strategy. Several research regarding 
drug classification scheme, but none of them conducted in Thailand’s context [27-29]. While, the 
economic impact were conducted only in unpublished research in one therapeutic area: acute 
urticaria. This prompts the new research regarding this topic in Thailand. This study were then 
conducted to obtain the evidences by dividing in two parts: the review of drug classification scheme 
and the economic impact of delisting non-prescription drugs from NLEM in Thailand using non-
sedating antihistamines as a case study.  

 

Objective 

1. To compare drug classification scheme across countries. 

2. To evaluate the economic impact of the new reimbursement policy of non-prescription drug 
scheme from healthcare system perspective. 

 

Expected outcome 

1. The study intended to obtain the evidence that can be used to improve the drug classification 

scheme in Thailand.  

2. The study intended to evaluate net benefits from new proposed reimbursement scenario for non-

prescription drugs by using non-sedating antihistamines for intermittent allergic rhinitis as a case 

study. 
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CHAPTER 2  

Literature review 
 

1. Drug classification and re-classification system 

There are many ways to classify drugs. Some are formal classifications, which are adopted 

from every countries. For example, classification by pharmacology: penicillin, beta blockers, etc., 

therapeutic classification: antibiotics, antihypertensives, etc. However, there are some classification 

that different among countries. Legal drug classification is one of them since each country has drug 

regulation in their own context.  

To control drug use, the legal drug classification system has been used for grouping the 

drugs that need the similar management after the market approve. In Thailand, there are three bills 

cover the drug regulation: 

- The Thai Drug Act 2019, which regulate general drugs, such as cancer treatments, anti-

hypertension, antihistamines 

- The Thai Narcotics act B.E.1979, which regulate narcotic drugs, such as opioid.  

- The Psychotropic Substances Act, B.E. 2016, which regulate psychotropic drugs such as 

pseudoephedrine.  

 In the US, there is the Controlled Substance Act for controlling drugs that has potential to 

abuse, for example heroin, codeine and ketamine [30, 31]. In Canada, there is the Controlled Drugs 

and Substances Act, which similar to the Controlled Substance Act in the US [29].  

 However, legal drug classification whose common use is classification by the distribution 

channel to patients. Some countries have the same system; some are different. In the US, drugs are 

classified into Prescriptions (Drugs requiring prescription to be dispensed) and Over-the-counter 

drugs (Drugs that do not require prescription and can be sold in retailers) [32]. While in the UK, 

drugs are classified into Prescription-only drugs, Pharmacy-only drugs, and General-sale drugs [22]. 

In Thailand, there are four classes of drugs: Controlled drugs, which require a prescription; 

Dangerous drugs, that can be dispensed by pharmacists without prescription; Non-dangerous drugs 
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that must be sold in pharmacies, but do not require dispensal by pharmacists;  and Household 

remedies that can be sold in retailers [11].  

Legal drug classification is the major tool for controlling drug use and drug distribution. The 

more dangerous, the more stringent control. However, the stringent control can lead to difficult drug 

accessibility, which increase hospital burden and reimbursement from a government. It can be seen 

that to classify one drug into the right class is not an easy task.    

 

2. Drug re-classification  
 After drug licensing for an agreed period, some drugs are reclassified into other classes. 

Generally, new drug is usually classified into the stringent class, such as prescription drugs in order 

to limit the distribution and to monitor drug safety and efficacy. If drug information has been gathered 

enough to confirm the safety and efficacy, that drugs can be reclassified in to less stringent class. 

The re-classification of prescription to non-prescription drug is usually known as Rx-to-OTC switch.  

As far as known, Rx-to-OTC switch was begun in the US. Some antihistamines (for allergy) 

and decongestant drugs were re-classified into non-prescription drug in 1976. 4 years later, many 

countries around the world follow the US. They re-classified antihistamines and decongestant drugs 

to non-prescription drugs too. After that, the UK re-classified ibuprofen (for pain) in 1983. The 

timeline of Rx-to-OTC switch in the US and the UK has shown in Figure 1 and details of the timeline 

are described in Table 2. Apart from the US and the UK, ketoconazole in topical preparations for 

fungal infection were switched in Australia and Canada in 1994. There was a big proportion of Rx-to-

OTC switch in Mexican in 1998. Thirty-one drugs were re-classified by international drug class 

comparison. In New Zealand, influenza vaccine was reclassified to non-prescription status in 2010 

due to influenza spreading. This is very unique decision since most countries had never reclassified 

injection or vaccine for this situation before. Nowadays, many countries are still reviewing 

prescription drugs to find the potential candidates to re-classified them as non-prescription drugs 

[31].         
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Table 2: The details of Rx-to-OTC switch from the timeline (Figure 1).  

Year Country Active ingredient Indication 

1976 US Brompheniramine maleate  (oral) Allergy 

1976 US Chlorpheniramine maleate (oral) Allergy 

1976 US Oxymetazoline HCl (topical aqueous solution)  Decongestant 

1983 UK Ibuprofen (Oral) Pain 

1983 UK Loperamide (Oral) Anti-diarrhoeal 

1984 US Ibuprofen (Oral) Pain 

1993 UK Acyclovir (Oral) Cold sores 

1993 UK Cetirizine (Oral) Allergy 

1993 UK Loratadine (Oral) Allergy 

1994 UK Beclomethasone (Oral) Hay fever 

1995 UK Fluconazole (Oral) Vaginal thrush 

1995 US Famotidine (Oral) Stomach acid relief 

1995 US Ranitidine (Oral) Stomach acid relief 

1996 US Nicotine (patches and gum) Smoking cessation 

1998 UK Domperidone (Oral) Nausea 

2001 UK Levonorgestrel (Oral) Emergency 

contraceptive 

2002 US Loratadine (Oral) Allergy 

2004 UK Omeprazole (Oral) Heartburn 

2006 US Levonorgestrel (Oral) Emergency 

contraceptive 

2007 US Cetirizine (Oral) Allergy 
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Year Country Active ingredient Indication 

2008 UK Naproxen (Oral) Pain 

2011 US Fexofenadine (Oral) Allergy 

2013 UK Esomeprazole (Oral) Heartburn 

2016 US Adapalene (topical gel) Acne 

2017 UK Ibuprofen for children (Syrup) Pain 

References: [3, 22, 31] 

However, some drugs were re-classified into a more stringent class, such as prescription 

drugs. The major reasons are the increased potential risk to patients, increased drug abuse and low 

sale volume. 

Increased potential risk 

In the UK, diclofenac potassium 12.5 mg were switched in 2008 from prescription to non-

prescription status for mild pain relief in short-period [33]. However, it was re-classified up to 

prescription in 2015 due to increased serious cardiac risk, which require health assessment by 

physicians before using [2].  

Increased drug abuse 

In Thailand, pseudoephedrine was re-classified from Dangerous drugs to Controlled drugs 

in 2012 because many people use it as a precursor of amphetamine or methamphetamine. In the 

present, pseudoephedrine is the Controlled drug that must be sold only in the hospital. It is strictly 

not allowed be sold in the pharmacies. The Thai FDA implemented this law in order to limit the 

distribution, expecting that drug abuse from pseudoephedrine would decrease [34].  
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3. The impacts of drug re-classification from prescription to non-prescription drugs. 

 In order to understand the impacts of Rx-to-OTC switch, research and literatures were 

reviewed. There are 4 major groups that are affected: patients, healthcare professionals, 

stakeholders and payers. 

Patients 

When a drug re-classified into an OTC drug, patients can access to that drug easier. This is 

because it can be sold in pharmacies or retailers which are easier to visit compared to hospitals. 

Moreover, direct-to-consumer advertisements are also allow in OTC drugs. This could give  more 

information to patients to decrease misunderstanding about drug use, side effects, drug interaction, 

among others. The impacts of Rx-to-OTC switch to patients is described in Table 3. 

Table 3: The impacts of Rx-to-OTC switch to patients 

 Positive impacts Negative impacts 

Patient safety  - Misdiagnosis, side effects, 

drug abuse and drug misuse 

increase due to lack of 

physician’s involvement [35-

37]. 

 

 

Drug efficacy For some disease, timely 

accessibility increases drug 

effectiveness significantly, 

such as in migraine, the 

faster patients access to 

drug, the faster symptoms 

relieve. This also decrease 

the quantity of drug use [38].   

Drug misuse can decrease 

drug efficacy due to 

subtherapeutic dose or drug 

interaction [39].  

Productivity Increase productivity 

because patients do not have 

- 
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 Positive impacts Negative impacts 

to waste time for visiting 

physician [40].  

Expense The doctor fee decreases 

[37].  

Out-of-pocket expense of 

drug increase [37, 41, 42].  

 

 Healthcare professionals 

 The impacts of Rx-to-OTC switch to patients is described in Table 4. 

 

Table 4: The impacts of Rx-to-OTC switch to healthcare professionals 

 Positive impacts Negative impacts 

Physicians Decrease workload due to 

patients’ self-medication [43, 

44].  

More workloads if Rx-to-OTC 

switch cause more potential 

side effects to patients [45].  

Pharmacists Extend pharmacists’ role in 

self-care [46].  

More workloads for 

pharmacists [46].  

 

Pharmaceutical company 

The impacts of Rx-to-OTC switch to pharmaceutical company is described in Table 5. 

Table 5: The impacts of Rx-to-OTC switch to pharmaceutical company 

 Positive impacts Negative impacts 

Profits The pharmaceutical company 

generally get more profits from 

OTC drug due to elastic demand 

and direct-to-consumer 

advertisements [37].  

Some drugs might have lower 

sale volume. The example is 

simvastatin as OTC drug in the 

UK that has lower profit than 

when it was prescription drug 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 11 

 Positive impacts Negative impacts 

[47].  

Competitiveness Rx-to-OTC switch has been used 

as marketing strategy in after the 

patent expiration in order to 

competitive with the generic drug 

company since patients can 

access to OTC drugs easier [37].  

- 

 

Payers 

 The impacts of Rx-to-OTC switch to payers is described in Table 6. 

Table 6: The impacts of Rx-to-OTC switch to payers 

 Positive impacts Negative impacts 

Costs Cost-saving because patients 

has to pay instead (out-of-

pocket) [43].  

More costs if Rx-to-OTC 

switch cause more potential 

side effects to patients [43, 

45].  

 

 It can be seen that Rx-to-OTC switch can cause both positive and negative impacts to 

people. Thus, not every drugs can reclassified as OTC drugs since there are some drawbacks from 

re-classification. To re-classify one drug in the right category, the criteria must also be suitable in 

order to satisfy every perspective: patients, healthcare professionals, stakeholders and payers. 

 

4. Reimbursement policy on non-prescription drugs 

Nowadays, the drug reimbursement policy is vary around the world. The criteria for selecting 

drug for reimbursement are also different. In some countries, the drug class is one of the criteria. 
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Classify one drug as prescription or non-prescription can affect the healthcare budget in each 

country.  

The reimbursement policy of nonprescription drugs from other countries were reviewed.   

The selected countries are the US, the UK, Germany, Sweden, Italy, Canada and Taiwan. Table 7 

shows the details of reimbursement policy of non-prescription drugs in each country.  

Table 7: The reimbursement policy of nonprescription drugs in selected countries 

Countries Drug class is 

one of the criteria 

Details 

The US Depends on plans Most insurance plans cover non-prescription drugs 

only when a prescription from a physician is obtained 

[48].  

The UK  No Non-prescription drugs are eligible for reimbursement. 

However, NHS now focuses on the reimbursement for 

prescription drugs only. The drug list, which is called 

‘black-listed’ has been developed. The list contains the 

drugs that physicians should stop dispensing. These 

drugs are mild-disease treatments [49].  

Germany Yes All non-prescription drugs are non-reimbursable, 

except for the drugs that are the standard of care of a 

severe disease [50].  

Sweden No Non-prescription drugs are eligible for reimbursement. 

However, only a few non-prescription drugs is 

reimbursable [51, 52].  

Italy Yes All non-prescription drugs are non-reimbursable. 

Patients have to pay by themselves entirely [26].  

Canada Depends on plans Generally, all drug products are eligible for 

reimbursement. However, some plans may not 

reimburse for non-prescription drugs [53].  
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Countries Drug class is 

one of the criteria 

Details 

Taiwan No Most drugs can be reimbursed, regardless of legal 

status. However, National Health Insurance delisted 

more than 200 behind-the-counter drugs in 2004-2005 

to decrease the expenditures [54, 55].  

 

From the selected countries, non-prescription drugs are not eligible for reimbursement in the 

US, Germany and Italy [26, 48, 50]. There are some exceptions for non-prescription drug 

reimbursement if necessary. In the rest selected countries, although non-prescription drugs are 

eligible for reimbursement, the drug groups that are not reimbursed mostly are mild-disease 

treatments or non-prescription drugs. This is especially true in the UK. Due to a financial burden, 

NHS England identified 33 conditions that should stopped reimbursement in 2017. These symptoms 

are mild disease that can be self-medicated from non-prescription drugs [5]. The example is 

loratadine for allergic rhinitis. Loratadine is currently not eligible for reimbursement for both adults 

and children in the UK [56]. Other mild-disease treatments are cough and cold, indigestion, 

heartburn and mild acne [5]. Therefore, Rx-to-OTC switch can save the healthcare fund since the 

payers of non-prescription drugs are the patients, not the insurance. It is one of healthcare strategy 

in order to decrease financial burden or to properly allocate resources to real needed people.  

In Thailand, we still do not have drug class as a criteria for reimbursement policy. Thus, Rx-

to-OTC switch tend to not save much money when compared to other countries. In order to decrease 

financial burden and allocate fund to the patients that really need, stopping reimbursement some 

group of non-prescription drugs might lead to sufficient cost-saving. 

 

5. Healthcare system in Thailand 

Thailand has been the leader of healthcare system in Southeast Asia. Nowadays, 

approximately 99% of Thai population is covered by Universal healthcare, which has been 

introduced since 2002. the National List of Essential Medicines (NLEM), which is the reimbursable 

drug list, is the major tool for patients to access to necessary treatments and health problem 
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preventions in Thailand. In the present, all Thai citizens are covered by one of the three schemes: 

Civil Servants Medical Benefits Scheme (CSMBS), Social Security Scheme (SSS) and Universal 

Coverage Scheme (UCS) [7, 57].  

Civil Servants Medical Benefits scheme (CSMBS) is the scheme that provide healthcare for 

government employees, including their family and retired civil servants [7]. CSMBS was established 

in 1980. In 2019, approximately 12% of Thai citizens are covered by this scheme [7, 57]. The Ministry 

of Finance, the Comptroller General's Department is the responsible agency of this scheme. The 

budget is from the general taxation. The CSMBS get the most benefits compared with other two 

schemes since it covers inpatient and outpatient service; emergency service; and drugs, that are 

both listed and unlisted in the NLEM with approval from physicians. People covered by this scheme 

get the benefits in all public hospitals. However, the patients have to pay by themselves (known as 

full out-of-pocket) if they visit private hospitals [7].  

Social Security Scheme (SSS) is the scheme for employees that work in private sectors. This 

scheme covers just the employees themselves.[7] SSS was established in 1990. In 2019, 

approximately 16% of Thai citizens is covered by this scheme [7, 57]. The Ministry of Labour, Social 

Security Office is the responsible agency. The budget for this scheme is from 3 sections: 

government, employers and employees. Each section pays 1.5% of the salary, which lead to the 

4.5% payroll. SSS get the coverage of inpatient and outpatient service from limited private and public 

hospitals depending on the contract. Only drugs listed in NLEM are reimbursable. The patients have 

to pay by themselves (known as full out-of-pocket) if they visit hospitals outside the contract [7].  

Universal Coverage scheme (UCS) is the scheme that covers left Thai citizens from CSMBS 

and SSS [7]. UCS was established in 2002. In 2019, approximately 72% of Thai citizens is covered 

by this scheme [7, 57]. National Health Security Office is the responsible agency. The budget of this 

scheme is from the general taxation. UCS covers both inpatient and outpatients services in public 

hospitals that patients has registered. Only drugs listed in NLEM are reimbursable. The patients have 

to pay by themselves (known as full out-of-pocket) if they visit private hospitals or public hospitals 

that they do not register with [7].     

Although all Thai citizens get the healthcare insurance coverage from the three schemes, 

they still have difficulty to access to most of expensive drugs [58, 59]. The examples are docetaxel 
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and leuprorelin, the cancer treatments. In order to support these drugs, an optimal policy should be 

implemented. Stop reimburse some Non-dangerous drugs and Household remedies to allocate the 

fund to severe disease treatments might be the effective solution. 

 

6. Relevant studies 

  After searching for previous studies regarding the economic impact of Rx-to-OTC switch or 

delisting OTC  drugs from drug reimbursement list , twelve studies were found.[38, 45, 60-69] 11 

studies were obtain from the systematic review conducted by cohen et al [45, 60-70]. This study 

covers economic impact of Rx-to-OTC switch studies conducted between 2000-2010 [70]. One study 

was further found from the google scholar using the same search term from Cohen et al. study but 

range between 2010-2019 [38, 70]. Characteristics, methodologies and results from 12 studies were 

extracted. 

 The characteristics of 12 studies has some variations. 10 out of 12 studies were conducted 

in the US [45, 60, 62-69]. Other 2 studies conducted in Europe [38, 61]. The models covered various 

therapeutic area: allergy, dyslipidemia, gastro-enterology, contraceptive, smoking cessation, virology 

and migraine disorder. A majority of research conducted by using societal and payer perspectives 

[38, 45, 60-69]. Only one research use patient perspective [61]. Budget impact analysis was most 

frequently used, followed by cost-utility analysis and cost-effectiveness analysis.     

 After extraction, the variations of methodologies were found. Decision tree analysis was 

used in eight studies [38, 45, 60, 64-66, 68, 69]. One study used Markov model [61]. One was micro-

simulation [67]. Two studies did not report a model type [62, 63]. Decision tree with 1-year timeframe 

was reasonably used in the research that scope in acute disease, while Markov model was used in 

chronic disease. Only one research conducted in 2013 referred to the guideline that used to develop 

the method [38]. This guideline was obtained from the systemic review research by Cohen et al [70].   

 A majority of research have found positive results. 9 out of 12 studies report cost-saving 

from Rx-to-OTC switch [38, 45, 60, 62, 65-69]. However, it was believed that the cost-saving was 

overestimated since some costs were not included, such as physician visit fee due to side-effects 

from switched OTC drugs and misuse costs [70]. Allergy was the only therapeutic area that all 

covered research report in the same direction, cost-saving [45, 60, 69]. Gastro-enterology and 
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hypercholesterolemia covered research report in different directions [61-65]. Whereas, the 

comparison from other therapeutic area cannot be done due to no compared research (Each 

therapeutic area was conducted by only one research) [38, 66-68].  

 It can be seen that a few economic impact analysis of Rx-to-OTC switch research has been 

conducted. The quality of research seems lack of accuracy. However, after the published guideline 

from Cohen et al. has released [70]. The quality of the research using this guideline was improved 

when compare with the previous studies. More research in economic impact analysis of  Rx-to-OTC 

switch need to be done in order to effectively support the policy-makers.  

 

7. Information using to shape the decision tree model in the context of Thailand 

In order to shape a decision tree model in the context of Thailand, the information about 

allergic rhinitis must be reviewed. The Thai allergic rhinitis guidelines 2011, National List of Essential 

Medicines and legal classification of allergic rhinitis treatments in Thailand were described below. 

7.1. The Thai allergic rhinitis guidelines 2011 

Classification of allergic rhinitis 

According to the Thai allergic rhinitis guidelines, there are two types of allergic rhinitis: that 

with intermittent symptoms and that with persistent symptoms. The difference between these two 

types relates to the length of the symptoms. Intermittent allergic rhinitis symptoms last for no more 

than four days in a single week and no more than one day per week for four consecutive weeks. If 

the symptoms persist for more than four days in a single week or one day per week for more than 

four consecutive weeks, then the allergic rhinitis is classed as persistent. Both the intermittent and 

persistent types of allergic rhinitis have two levels of severity: ‘mild’ and ‘moderate to severe’. If the 

symptoms do not disturb a patient’s quality of life, they are classified as mild. If the symptoms disturb 

quality of life, they are classified as moderate to severe [71]   .  

Allergic rhinitis treatments 

The treatments of each allergic rhinitis types are presented in Table 8 below. It can be seen 

that there are three treatments covered in this guideline: antihistamines, antileukotrienes, and 

intranasal corticosteroids. For mild intermittent symptoms, antihistamines are the first-line drugs for 
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general patients, while antileukotrienes are the second-line drugs unless patients have other 

comorbidities, such as asthma. Moderate to severe intermittent symptoms and mild persistent 

symptoms have the same recommended treatments. Antihistamines, antileukotrienes or intranasal 

corticosteroids can be used as the first-line drugs for both levels of symptoms. Whereas, for 

moderate to severe and persistent symptoms, only intranasal corticosteroids are recommended as 

first-line drugs [71].  

 

Table 8: Allergic rhinitis treatments from the Thai allergic rhinitis guidelines 2011.  

Types Severity Treatments 

Intermittent symptoms Mild Antihistamines or antileukotrienes* 

Moderate to severe Choose one of these: antihistamines, 

intranasal corticosteroids or 

antileukotrienes*  
Persistent symptoms Mild 

Moderate to severe Use intranasal corticosteroids first, if the 

symptoms persist, switch to 

antihistamines. If symptoms still persist, 

change to antileukotrienes.* 

References: [71]    

 

Side effects of allergic rhinitis treatments 

H1 Antihistamines  

H1 Antihistamines are drugs that inhibit histamine receptors in the body to reduce 

inflammation or immune response from histamines. Their common side effects are sedation; impaired 

cognitive function and psychomotor performance; and anticholinergic effects, including dry month, 

dry eye, urinary retention, and dizziness. The severity of the side effects depend on the their blood 

brain barrier penetration ability. H1 antihistamines are divided by this ability into two major 

categories: first generation antihistamines and second generation antihistamines. First generation 

antihistamines can cause much stronger side effect than second generation antihistamines because 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 18 

more blood brain barrier penetration ability. Second generation antihistamines cause very mild side 

effect that previously mention since the blood brain barrier penetration ability is low. However, this 

ability also related to individual person so that some patients taking second generation 

antihistamines still experience sedation. Due to sedation, impaired cognitive function and 

psychomotor performance; it strongly advised that patients taking antihistamines should not drive or 

use machinery since it can lead to motor vehicle or occupational accidents [72, 73].  

Intranasal corticosteroids 

Intranasal corticosteroids diminish allergy symptoms by effectively reduce inflammation of 

the nasal mucosa and improve mucosal pathology by anti-inflammatory mechanism of action. They 

has been proved by many research as the most effective treatments for allergic rhinitis. Examples of 

the side effect of intranasal corticosteroids are burning sensation in a nose, dryness nose, swelling in 

the nose, and irritated throat. The side effects are not significantly noticed when used correctly at a 

normal therapeutic dose, but used at too high dose may cause general steroid side effect, such as 

increased appetite, mood changes, and insomnia [74, 75].  

7.2. National List of Essential Medicines and legal classification of allergic rhinitis treatments 

in Thailand. 

 The NLEM was reviewed to learn which allergic rhinitis treatments are currently eligible for 

reimbursement. The legal classes of the reimbursable drugs were also found on the Thai FDA 

website. It can be seen that all allergic rhinitis treatments: antihistamines, antileukotrienes, and 

intranasal corticosteroids, are eligible for reimbursement. However, only some from each group were 

selected. The reimbursable allergic rhinitis treatments are presented in Tables 9, Table 10 and Table 

11.     

 

Table 9: Antihistamines listed in National List of Essential Medicines  

Generation  Drugs Dosage forms NLEM 

category 
Legal class 

Sedating 

antihistamines 

Brompheniramine 

maleate 

Tablets, Syrups A Dangerous drugs 
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Generation  Drugs Dosage forms NLEM 

category 
Legal class 

Chlorpheniramine 

maleate  

Capsules, 

Tablets, 

Syrups, Sterile 

solutions 

A Non-dangerous drugs 

(2mg in 10-tablet 

packages) 

Dangerous drugs 

(4mg) 

Diphenhydramine 

hydrochloride 

Capsule, Sterile 

solutions 

A Dangerous drugs  

Hydroxyzine 

hydrochloride 

Tablets, Syrups A Dangerous drugs 

Non-sedating 

antihistamines 

Cetirizine 

hydrochloride 

Tablets, Syrups A Dangerous drugs 

Loratadine  Tablets, Syrups A Non-dangerous drugs 

(10 mg in 10-tablet, 2 

strip packages)  

Dangerous drugs 

     

References: [21, 71, 76] 

 

Table 10: Intranasal corticosteroids listed in National List of Essential Medicines 

Drugs Dosage forms NLEM category Legal status 

Budesonide* Nasal spray B Dangerous drugs 

Fluticasone furoate** Nasal spray D Controlled drugs 

* For patients aged at least 6 years old 
** For patients aged at least 2 years with indication for intermittent or persistent allergic rhinitis and allergic conjunctivitis 
References: [22, 71, 76] 
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Table 11: Antileukotrienes listed in National List of Essential Medicines  
Drugs Dosage forms NLEM 

category 
Legal status 

Montelukast sodium 5 mg chewable tablets 

10 mg film coated tablets 

4 mg oral granules* 

C Dangerous drugs 

* Oral granules is for children aged 6 months to 5 years old 

References: [21, 71, 76] 
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CHAPTER 3  

Methodology 
  

This study was divided into two parts: the review of drug classification scheme and the economic 

impact of delisting non-prescription drugs from National List of Essential Medicines using non-

sedating antihistamines as a case study. 

1. The review of drug classification scheme 

1.1. Select compared countries. 

The countries were selected by the targeted review. There were two groups of countries that 

were selected: countries with stringent regulatory agencies, and countries that are the member of 

Association of Southeast Asian Nations (ASEAN).   

Countries with stringent regulatory agencies 

World Health Organization (WHO) has defined the stringent regulatory agencies as  

(a) The member or founder of the International Council for Harmonization of Technical 

Requirements for Pharmaceuticals for Human Use (ICH),  

(b) The ICH observer, and  

(c) A regulatory authority associated with an ICH member through a legally-binding, mutual 

recognition agreement.  

Four countries with stringent regulatory agencies were selected to compared; they are the US, 

the UK, Japan and Canada [77, 78].  

The member of ASEAN 

 Three out of ten ASEAN members were chosen to compare; they are Malaysia, the Philippines 

and Singapore were selected to compare with Thailand. 

In conclusion, the study compared drug regulatory in eight countries: the US, the UK, Japan, 

Singapore, Malaysia, the Philippines, Canada, and Thailand. 

1.2. Searching for drug classification scheme and criteria in selected eight countries.  
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To explore drug classification scheme and criteria, the study first used literature review. 

Targeted review was then performed using respective countries’ drug regulatory agency website, 

and available published research. Expert interviews were also performed to explore more information 

from Malaysia, the Philippines, and Thailand since data from the websites was insufficient.  

1.3. Actual drug classification by different drug regulatory agencies 

In order to compare the drug classification category of the selected drugs by different drug 

regulatory agencies. The indications of drugs or diseases were selected by two categories: chronic, 

and acute diseases; and systemic and topical uses. As a results, 11 indications were selected. They 

are insomnia, dyslipidemia, diabetes, hypertension, bacterial infection, fungal infection, pain, allergy, 

nausea and vomiting, smoking cessation, and vaccines. 

In each indication, drugs were selected to compare. The drug classes of 53 selected drugs in 

each countries were searched from the government or credible database. Targeted review was 

conducted through government websites and other credible sources shown in Table 12. 

Table 12: Sources of the drug classification scheme across different drug regulatory agencies 

Country Source Link 

The US Drugs@FDA https://www.accessdata.fda.gov/scripts/cder/daf/ 

The UK The electronic medicines 

compendium (emc) 

https://www.medicines.org.uk/emc/search?q=drug&t

=advanced&st=true&sc=true&l=4 

Japan Pharmaceuticals and 

Medical Devices Agency 

(PMDA) 

http://www.pmda.go.jp/english/search_index.html 

Ministry of Health Labour 

and Welfare 

https://www.mhlw.go.jp/bunya/iyakuhin/ippanyou/ne

wyoushidou.html 

OTC http://search.jsm-db.info/sp_en/ 

Singapore Singapore Drugs 

Database 

https://pharmfair.com/ 

Malaysia Official portal of https://www.pharmacy.gov.my/v2/sites/default/files/d

https://www.accessdata.fda.gov/scripts/cder/daf/
https://www.medicines.org.uk/emc/search?q=drug&t=advanced&st=true&sc=true&l=4
https://www.medicines.org.uk/emc/search?q=drug&t=advanced&st=true&sc=true&l=4
http://www.pmda.go.jp/english/search_index.html
https://www.mhlw.go.jp/bunya/iyakuhin/ippanyou/newyoushidou.html
https://www.mhlw.go.jp/bunya/iyakuhin/ippanyou/newyoushidou.html
http://search.jsm-db.info/sp_en/
https://pharmfair.com/
https://www.pharmacy.gov.my/v2/sites/default/files/document-upload/poisons-list-25.07.2019_1.pdf
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Country Source Link 

pharmaceutical services 

program 

ocument-upload/poisons-list-25.07.2019_1.pdf 

Industry & QUEST3+ 

System 

https://quest3plus.bpfk.gov.my/pmo2/index.php 

The 

Philippines 

Center for Drug 

Database 2019  

Center for Drug Database 2019  

Canada National Drug Schedules https://napra.ca/national-drug-

schedules?keywords=sulindac&schedule= 

Drug Product Database 

online query 

https://health-products.canada.ca/dpd-bdpp/index-

eng.jsp 

Thailand Drug registration 

database 

http://pertento.fda.moph.go.th/FDA_SEARCH_DRUG

/SEARCH_DRUG/FRM_SEARCH_DRUG.aspx 

 

2. The economic impact of delisting non-prescription drugs from National List of Essential Medicines 

using non-sedating antihistamines as a case study. 

2.1. Study design 

A decision tree was used for budget impact analysis to compare between abandoning and 

continuing reimbursement of non-sedating antihistamines listed in NLEM (loratadine and cetirizine) 

from healthcare system perspective (Figure 2). The outcome of the model was net benefit between 

two policies. The time frame of the model was limited to one year. All figures were expressed in the 

Thai Baht and USD (1 USD = 31.0470 Thai baht), according to its value in the year 2019 (using the 

consumer price index) [79]. The targeted populations were new patients older than 12 who suffered 

from intermittent allergic rhinitis in both mild and moderate severity. Intermittent allergic rhinitis 

patients were excluded if they had asthma as a comorbidity since allergic rhinitis symptoms could 

make asthma symptoms worse.   

https://www.pharmacy.gov.my/v2/sites/default/files/document-upload/poisons-list-25.07.2019_1.pdf
https://quest3plus.bpfk.gov.my/pmo2/index.php
https://napra.ca/national-drug-schedules?keywords=sulindac&schedule=
https://napra.ca/national-drug-schedules?keywords=sulindac&schedule=
https://health-products.canada.ca/dpd-bdpp/index-eng.jsp
https://health-products.canada.ca/dpd-bdpp/index-eng.jsp
http://pertento.fda.moph.go.th/FDA_SEARCH_DRUG/SEARCH_DRUG/FRM_SEARCH_DRUG.aspx
http://pertento.fda.moph.go.th/FDA_SEARCH_DRUG/SEARCH_DRUG/FRM_SEARCH_DRUG.aspx
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2.2. Policies 

The new proposed policy was compared with the present policy by calculating the 

reimbursed costs of the healthcare system. Policy 1 was the present policy in Thailand. All non-

sedating antihistamines were eligible for reimbursement in intermittent allergic rhinitis. Whereas, 

policy 2 was the new proposed policy that the reimbursement of loratadine and cetirizine were 

abandoned in non-asthma intermittent allergic rhinitis patients aged more than 12 (Table 13).  

Table 13: Drugs that are eligible for reimbursement in patients suffering from allergic rhinitis of each 
proposed policies 

2.3. Model development 

The decision tree from the published research was adopted and modified to be used in the 

context of Thailand [45]. Used to shape the effective model were the review of treatment choices, 

effect of each treatment choice and physicians’ prescribing behavior.  

 (i) Treatment choices 

The symptoms of allergic rhinitis were easy for self-diagnosis. The examples of them were 

an itchy nose, a runny nose, sneezing or watery eyes. Therefore, some patients may choose not to 

visit a hospital, but self-medicate from pharmacies.  

Patients visiting a hospitals would receive treatments according to the Thai allergic rhinitis 

guidelines of 2011 (Figure 3) [71]. There were three drug pharmacology classes for intermittent 

allergic rhinitis listed in the guidelines: antihistamines, antileukotrienes and intranasal corticosteroid. 

However, antileukotrienes were excluded from the model because they were recommended to use 

only when the patients also suffered from asthma. Whereas, this study excluded allergic rhinitis 

Policy Loratadine Cetirizine Other allergic rhinitis 

treatments in NLEM  
 

Intermittent Persistent Intermittent Persistent Intermittent Persistent 

1 Yes Yes Yes Yes Yes Yes 

2 No Yes Yes Yes Yes Yes 

Notes: yes, reimbursable drugs; no, non-reimbursable drugs. 
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patients who have asthma as comorbidities because allergy can aggravate asthma symptoms. 

Therefore, asthma patients should visit a doctor frequently and deserve drug reimbursement.     

All drugs from guideline listed in NLEM were then included in the model (Table 14) [76]. 

Other non-sedating antihistamines, such as levocetirizine and desloratadine, were also accepted as 

a choice for patients who covered by CSMBS, although they were not listed in NLEM. Five drug 

groups; which were loratadine, cetirizine, other non-sedating antihistamines, sedating antihistamines 

and internasal corticosteroids; eventually included in the model. 

Figure 3: Allergic rhinitis treatments from the Thai allergic rhinit is guideline 2011 

 

 

 

 

 

 

 

 

 

Table 14: The allergic rhinitis treatments that listed in National list of essential medicines  

Group Drug Legal status 

Sedating antihistamine  Brompheniramine maleate Dangerous drugs 

Chlorpheniramine maleate  Non-dangerous drugs 

Diphenhydramine hydrochloride Dangerous drugs 

Hydroxyzine hydrochloride Dangerous drugs 

Non-sedating 

antihistamine 

Cetirizine hydrochloride Dangerous drugs 

Loratadine  Non-dangerous drugs 

Antileukotriene Montelukast Dangerous drugs 
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Group Drug Legal status 

Intranasal 

corticosteroids 

Budesonide Dangerous drugs 

Fluticasone furoate Controlled drugs 

References: [21, 76] 

 

(ii) Effects of each treatment choice 

Antihistamines and intranasal corticosteroids had various adverse drug reactions. However, 

the most concern was the side effects of antihistamines, such as drowsiness, blurred vision, and 

dizziness. These side effects potentially impaired the driving and working performance, leading to 

accident, which were the great amount of reimbursed costs. This model thus included motor-vehicle 

accident and occupational accident as the consequence of using allergic rhinitis treatments. The 

results from both types of accident were obtained from the published research conducted in 

Thailand. Accordingly, results from motor-vehicle accident were categorized into 4 groups: property 

damage only, slight injury, serious injury, disabilities and fatalities; while results from occupational 

accident were non-fatalities and fatalities [80, 81].  

Some patients who decided not to visit a doctor and also not self-medicate can 

consequently became untreated patients, which could lead to other complications, such as asthma 

or conjunctivitis. However, the consequence of untreated allergic rhinitis seemed to be significant 

only in persistent allergic rhinitis, not intermittent category. This model consequently did not include 

untreated patients arms.[82, 83]  

(iii) Physicians’ prescribing behavior  

When the new proposed policy was implemented, physicians’ prescribing behavior tend to 

change. Generous physicians would likely shift to prescribe other allergic rhinitis treatments listed in 

NLEM. The drug probability in scenario that policy 2 was implemented mainly obtained from the 

published research and if not available, the assumption. 
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2.4. Input parameter 

All input data were obtained from government sources, published research, expert interview 

and assumption. Although some parameters might be found in different value, the most credible 

value was used in a base case. The sensitivity analysis would then performed to analyze the 

uncertainty.  

(i) Populations 

The methodology used to estimate a number of patients in the model was described in this 

section and presented in Table 15. First, the number of Thai populations were searched and finally 

obtained from Official Statistics Registration System. These populations were the number of Thai 

citizens with registered house particulars and aged more than 12 in 2019. [84] The prevalence rate 

then was used to calculate the number of allergic rhinitis patients. A percentage of allergic rhinitis  

patients suffering from asthma was utilized to exclude asthma patients from the model. Lastly, a 

proportion of intermittent allergic rhinitis patients was used to calculate the number of non-asthma 

intermittent AR patients aged more than 12, which were targeted populations of this study.       

Table 15: Epidemiological inputs in the model 

Variables Base value References 
Thai citizens aged more than 12 61,421,149.00 [84] 
    % AR patients 26% [85] 
Number of AR patients 16,153,762.19  
    % AR patients suffering from asthma 28% [83] 
Number of AR patients without asthma 11,630,708.77  
    % Intermittent AR patients 49% [86] 
Number of non-asthma intermittent AR patients aged 
more than 12  

5,699,047.30  

Abbreviation: AR, allergic rhinitis  

 (ii) Probability  

The probability value in this model are shown in Table 16. Many probability values were 

gained from published research and articles, however, only the most credible value was selected as 

a base value of the model.  
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MD visit probability 

 Having introduced universal healthcare coverage scheme by the government in Thailand, 

the market distribution between hospitals and pharmacies were found to be 70% and 30%, 

respectively [87]. Although these values were not specific to allergic rhinitis patients, the researcher 

decided to use them as the base value of MD visit in policy 1. After the new proposed reimbursement 

policy had introduced, it was believed that some patients would switch to self-medicate since the 

treatments were not free for them anymore. It was assumed that the proportion of MD visit would 

decrease from 70% to 30%. This assumption was based on published research [45, 88].  

Drug probability 

Drug probability of policy 1 of receiving loratadine, cetirizine, sedating antihistamines and 

intranasal corticosteroids were calculated from market share data in hospital setting in Thailand 

obtained from expert interview. For other non-sedating antihistamines, only Thai citizens covered by 

CSMBS were eligible to be reimbursed for this drug group since they were not listed in NLEM. To 

obtain the probability of receiving other non-sedating antihistamines, it was begun with searching for 

the number of Thai citizens covered by CSMBS. Although this proportion was found to vary between 

5-12% [7, 23, 57]. the researcher used 12% since it was the most updated data [57]. The researcher 

then calculated the proportion of allergic rhinitis patients covered by CSMBS that receive other non-

sedating antihistamines based on the hospital database obtained from the interview. 

For policy 2, drug probability was based on published research and assumption. From the 

research conducted in the US. It was found that physicians’ prescribing behavior was change after 

loratadine reimbursement was cancelled from Medicaid Program. Most loratadine users switch to 

use desloratadine instead [88]. Thus, all patients covered by CSBMS would likely to receive 

desloratadine, levocetirizine and other non-sedating AH. While, the rest patients were assumed to 

receive sedating antihistamines or intranasal corticosteroids. 

Accident probability   

It was found that sedating antihistamines were the only drug that can cause side effect, 

which significantly increase accident risk [89, 90]. Cetirizine was found to be controversy. Some 

research reported the significant drowsiness risk, while others reported not significant [45, 91-93]. 
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The researcher decided to use accident probability for cetirizine as zero since the amount of risk was 

very small. 

 Both motor-vehicle and occupational accident probability from taking sedating 

antihistamines were calculated based on research conducted in France and the US [45, 89]. 

Probability of each result from motor-vehicle accident and occupational accident was gained from 

cost of illness research conducted in Thailand [80, 81].  

Table 16: Probability inputs in the model 

Variables Base value (%) References 
Policy 1 Policy 2 

MD visit  70% 30% [87], assumption 
Drugs    

- Loratadine 27 0 Interview 

- Cetirizine 33 0 Interview 

- Other non-sedating AH 5 12 [57, 88] 

- Sedating AH 27 55 Interview, 
assumption 

- INS 8 33 Interview, 
assumption 

Accident from sedating AH    

- MV accident 31 [89] 

        Property damage only 49 [81] 
        Slight injury 39 [81] 
        Serious injury 11 [81] 
        Disabilities 0.5 [81] 
        Fatalities 1 [81] 

- Occupational accident 41 [90] 

        Non-fatalities 99 [80] 
        Fatalities 0.4 [80] 
Abbreviation: MD, medical doctor; AH, antihistamines; MV, motor-vehicle  
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(iii) Costs 

Input cost in this model are reported in Table 17. All costs were gained from the research 

conducted in Thailand or Thai standard sources. All costs were presented in year 2019 value, using 

consumer price index method for inflation adjusting. The consumer price index were obtained from 

the Economic and Trade Indices database, Trad Policy and Strategy Office, Ministry of Commerce 

[79].  

MD visit costs 

MD visit cost was obtained from standard cost list for health technology assessment (HTA) 

arranged by Health Intervention and Technology Assessment Program (HITAP) [94]. The number of 

MD visit of allergic rhinitis patients was assumed to be twice per year. 

Drug costs 

According to HTA guideline for Thailand, each drug price was the median price gained from 

Drug And Medical Supply Information Center, Ministry of Public Health [95]. From the research, it 

was found that the period of symptoms of Thai people suffering from intermittent allergic rhinitis were 

approximately 30 days per year [85]. Using these data, drug costs per year were then calculated.  

Accident costs      

Both cost of each result from motor-vehicle accident and occupational accident from taking 

sedating antihistamines were obtained from the same research that probability value were found. As 

said previously, these research were cost-of-illness gained from primary sources research 

conducted in Thailand [80, 81].  
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2.5. Sensitivity analysis 

Lacking of several input data, this model contained some assumption and estimation. 

Sensitivity analyses were performed to see the uncertainty and conditions that lead the policy 2 

implementation to achieve cost saving. A scenario analysis, a univariate sensitivity analysis and a 

multivariate sensitivity analysis were performed. 

Scenario analysis 

Scenario analysis was also performed to examine the extreme different situations after 

policy 2  implementation. These situations were related to physicians’ prescribing behavior. There 

were two situations selected to perform the analysis: 

(i) When physicians switch to prescribe sedating antihistamines for all patients, except who 

covered by CSMBS. 

(ii) When physicians switch to prescribe intranasal corticosteroids for all patients, except 

who covered by CSMBS.  

Due to uncertainty physicians’ prescribing behavior, the two different extreme situations 

were used as inputs of the model. Cost-saving of different situations would be reported compared 

with the base case.  

Univariate sensitivity analysis 

To examine the parameters that affect the model, univariate sensitivity analysis was 

performed by changing different parameters of policy 2 in the model by ±25%. These parameters 

were allergic rhinitis prevalence in Thailand, MD visit probability, MD visit costs, all of each drug 

costs and all of accident costs. The ranges are reported in Table 16 and 17. 

Multivariate sensitivity analysis 

Having found significantly impacted parameters from the univariate sensitivity analysis, 

multivariate sensitivity analysis were further performed to find the best conditions for policy 2 

implementation. Parameters using for multivariate sensitivity analysis would be high impact 

parameters, analyzed from the univariate sensitivity analysis. 
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CHAPTER 4  

Results 
 

The results of this study are divided in two parts: the review of drug classification scheme 

and the economic impact of delisting non-prescription drugs from National list of essential medicines 

using non-sedating antihistamines as a case study. 

1.  The review of drug classification system among countries. 

1.1. Drug classification schemes 

Figure 4: Drug classification schemes among selected eight countries   

 
Note: this figure does not represent quantity. 

Abbreviation: DD, dangerous drugs; EDD, exempted dangerous drugs; Rx, prescription; GSL, general sale list. 

References: [12, 96-102] 
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Table 18: The differences among each drug scheme 

 Regulations Scheme 

Prescription BTC  OPS GSL Transition 

Gate keeper Physician Pharmacist None None Pharmacist 

Document required for 

purchase 

Prescription None None None None 

Distribution channel  

Hospital Yes Yes Yes Yes Yes 

Retailed pharmacy Yes Yes Yes Yes Yes 

Online pharmacy Yes, except  

JP, MY, TH 

Yes, except  

JP, MY, TH 

Yes, except 

TH 

Yes Yes1 

Retailer No No No Yes No 

Countries that direct-to-

consumer advertisement 

is permitted  

US, CA2 UK, SG, CA CA, TH All 

countries 

JP 

Abbreviation: BTC, behind-the-counter drugs; OPS, open-shelf drugs 
1: The advertisement in Canada cannot mention the benefits or risks of drugs.  
2: Only GSL class 1 can be sold over the internet 
References: [12, 96-108] [109-117] 
 

It was found that drug classification scheme among eight studied countries are operated 

under Drug Acts and other relevant Acts, such as Narcotics Acts, Controlled Substances Acts or 

Psychotropic Substances Acts. In Canada, Japan, Malaysia, Singapore, UK and US, one drug is 

simultaneously regulated under several Acts. In Thailand and the Philippines, on the other hand, one 

drug is regulated under one Act. All psychotropic substances in Thailand are under the Psychotropic 

Substance Act A.D. 2016. To access to these psychotropic substances, prescriptions are required 

[118]. Narcotic drugs are controlled under the Narcotic Act A.D. 2019. Some narcotic drugs, such as 

codeine, require prescriptions and are available only at hospitals. However, combination drugs 

contained narcotic drugs can be sold in pharmacies without prescription requirement, but patient 

names and citizen identification are requested to prevent drug abuse. Community pharmacies must 

strictly report this information to the Thai FDA [119, 120]. In the Philippines, narcotic and 

psychotropic drugs are regulated under the Comprehensive Dangerous Drugs Act 2002. These 

drugs require special prescriptions called yellow prescriptions to be dispensed.[121] 
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Among eight countries, drugs are universally classified into two major schemes: prescription 

drugs and non-prescription drugs. Prescription drugs are homogeneously regulated across eight 

studied countries. To access to prescription drugs, physicians must diagnose patients before 

prescribing drugs to patients. However, some regulations vary across countries. Among eight 

studied countries, excluding the US and Canada, prescription drugs cannot be directly advertised to 

consumers [109-117]. Moreover, prescription drugs are mainly distributed through community 

pharmacies and hospitals. Online pharmacies are permitted to sell prescription drugs in the US, the 

UK, Singapore, the Philippines, and Canada [12, 96-108].  

Non-prescription drugs, on the other hands, are diversely regulated across countries. The 

numbers of sub-schemes are ranged from one sub-scheme in the US to four sub-schemes in Japan. 

Detailed drug classification schemes across eight countries can be seen in Figure 4. Although 

regulations of non-prescription schemes vary, they could be grouped into the following four sub-

schemes (Table 18).  

i. Behind-the-Counter (BTC) Drug Scheme  

Drugs under the BTC drug scheme do not require prescriptions but required pharmacists’ 
involvement. These drugs are kept behind the pharmacist’s counters. Patients must ask their 
pharmacists in order to access to these drugs. Pharmacists must provide recommendation whether 
BTC drugs are appropriate for patient’s conditions. Counseling is also required to ensure patient’s 
rational drug use. There are six countries that have the BTC scheme: the UK, Singapore, Malaysia, 
the Philippines, Canada and Thailand. These drugs are permitted to be sold over the internet in the 
UK, Singapore, the Philippines, and Canada [12, 97, 99-102, 104-108]. Direct-to-consumer 
advertisements of BTC drugs were permitted only in the UK and Canada, but not allowed in 
Singapore, Malaysia, the Philippines and Thailand. 

ii. Open-Shelf (OPS) Drug Scheme 

Drugs under OPS drug scheme are evaluated safe enough for consumer to practice self-

medication. These drugs could be sold without pharmacist supervision; however, drugs are still 

confined to be distributed only from healthcare settings, and not yet allowed to distribute in retailers. 

It implied that patients could seek pharmacist advise if needed. The countries that had the OPS drug 

scheme were Canada and Thailand. In Thailand, these drugs can be sold in type 2 community 

pharmacies. OPS drugs are permitted to be sold over the internet only in Canada; while direct-to-

consumer advertisements are permitted in both countries [12, 102, 106, 111, 112].  
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iii. General Sale List (GSL) Drug Scheme 

Drugs under the GSL scheme are also evaluated safe enough for self-medication practice. 

All studied countries have this scheme. GSL drugs can be sold in retailers and over the internet [12, 

96-108]. Direct-to-consumer advertisements of GSL drugs are also permitted in all studied countries 

[109-117].  

iv. Transition Drug Scheme  

The transition drug scheme is observed only in Japan when drugs are re-classified from 

prescription status to GSL drug class 2 and 3. This new scheme was implemented in 2014 [122]. 

Potential prescription drugs were re-classified into the guidance-mandatory drug scheme for at least 

three years for safety monitoring purpose. Drugs in the guidance-mandatory scheme required face-

to-face pharmacist dispensing. Once safety evidence was established and confirmed, guidance-

mandatory drugs were re-classified as GSL drug class 1 for at least one year for more safety 

monitoring purpose over the internet. Distribution of GSL drug class 1 is more relaxed as they could 

be sold via internet. Pharmacists’ involvement, however, is still required. Pharmacists are required to 

assess the necessity of drug use and to instruct patients to appropriately use drugs. Methods other 

than face-to-face, such as email or telephone, can be utilized to ensure rational use of drugs. Having 

established drug safety confirmation, GSL drug class 1 could be reclassified into GSL drug class 2 

or 3 for self-medication [27, 98].  

Although the commonality among drug classification schemes from eight studied countries 
are summarized, there were some unique points worth mentioning about.  

The US is the only country with a two-classification scheme: prescription drugs and over-
the-counter (OTC) drugs [32]. The BTC scheme is not implemented in this country. However, some 
GSL drugs (OTC drugs), such as insulin and pseudoephedrine, need to be strictly kept behind the 
pharmacist’s counter and dispensed by pharmacists [123]. This management process mimics the 
BTC scheme which is not currently existed in the US [124].  

In Japan, not only the transition scheme that is uniquely implemented to ensure safety of 
downward re-classification, stricter self-medication handling mechanism is also observed. GSL drug 
class 2 and 3 although considered as self-medicated drugs, they require certified sale personnel to 
assist the consumers [27, 98].  

In Canada, Health Canada and the National Association of Pharmacy Regulatory Authorities 

(NAPRA) are responsible for drug classification for Canadian provinces and territories. However, 
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centralized drug classification decision is not country-wide adopted. British Columbia, Newfoundland 

& Labrador, and Quebec have their own drug regulatory agencies. Inconsistency of drug 

classification can be observed in Canada [125].  

In Malaysia, drugs are regulated along with other poison substances under the Poison Act 

1952. The Poison Act classified substances into four categories; Group A, Group B, Group C, and 

Group D. Group A poisons are high toxicity substances that are not allowed for sell, while group D 

poisons are chemical substances used in a laboratory. Only Group B (equivalent to prescription 

drugs) and Group C (equivalent to BTC drugs) are considered as drugs. Other drugs exempted from 

the Poison Act are considered as non-scheduled poisons or GSL drugs [100].  

In the Philippines, drugs that required prescriptions can be further divided into three 

categories. The first category contains narcotic and psychotropic drugs listed in the Comprehensive 

Dangerous Drugs Act of 2002. The second category, called exempted dangerous drugs, contains 

dangerous drugs that are exempted if it meets all criteria. These drugs need to be dispensed by 

doctors who has the S2 license. The last category is prescription only medicines, which are the 

general drugs that require prescriptions to be dispensed [101, 121]. 

Among the studied countries, drug re-classification is identified at active ingredient, 

strength, indication and dosage form level. However, re-classification by brand is found in the US, 

the UK, Japan, and Singapore. This is because of market exclusivity issue, which delays other 

competitive re-classification applicants [126, 127]. Under the market exclusivity period, a initiated 

company needs to undertake a post-marketing surveillance or conducts an additional research for 

the re-classification. It also offers the initiated company to receive their payback from the re-

classification. The period ranges from 1 year in the UK and Singapore to 3 years in the US and 

Japan [126-131]. An example is sildenafil in the UK. In 2017, only brand Viagra was reclassified from 

prescription drugs to BTC drugs (known as pharmacy drugs in the UK), while other brands remained 

the prescription status. A year following, other brands were, then, reclassified as BTC drugs [132].  

1.2. Drug classification criteria 

Drug classification criteria from eight countries were obtained from drug regulatory agency 

websites, conferences and publish research. Half of the studied countries (US, JP, MY, PHL) 

provided principle of drug classification criteria without detail, while the other half (UK, SG, CA, TH) 

provided detailed criteria. Table 4 summarized drug classification criteria. It indicated “Yes” only 
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when criteria were explicitly mentioned. Thus, blank cell referred to criteria not mentioned, but did not 

mean do not have those criteria. 

Table 19: The comparison of drug classification criteria among countries  

  US UK JP SG MY PHL CA TH 
Disease characteristic 
1. Require disease diagnosis from healthcare 
professional 

Yes Yes Yes Yes Yes Yes Yes Yes 

2. Require subsequence disease monitoring   Yes Yes  Yes  Yes Yes  

3. Demand timely access to drugs   Yes Yes       Yes   
4. Nature of disease: acute, chronic or recurring  Yes1 Yes    Yes2  

Drug safety profile 
1. Drugs require healthcare profession evaluation 
or management   

Yes Yes Yes Yes Yes Yes Yes Yes 

1.1 Severe side affect   Yes Yes Yes  Yes Yes Yes 
1.2 Narrow safety margin (e.g. narrow 

therapeutic index) 
Yes Yes Yes     Yes Yes Yes 

1.3 Drug interaction  Yes    Yes Yes Yes 
1.4 High risk in vulnerable population 3     Yes     Yes      

2. Drug resulted in potentially negative 
consequences 

Yes Yes Yes Yes Yes Yes Yes Yes 

2.1 Habit forming Yes Yes Yes Yes Yes Yes Yes Yes 
2.2 Misuse  Yes Yes Yes    Yes Yes 
2.3 Masking serious diseases’ symptoms    Yes   Yes     Yes   
2.4 Micro-organism resistant       Yes  

2.5 Have negative impact on reproductive 
system or genetic, or was a mutagenic agent 

    Yes         Yes 

2.6 Pack size  Yes      Yes 
3. Other safety issues/More information needed      Yes   Yes  Yes    Yes  

3.1 Comparative risk with other same 
indication drugs 

       Yes 

3.2 Time since market authorization         Yes Yes     
3.3 Assured effectiveness      Yes     Yes     

Other drug characteristics         
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  US UK JP SG MY PHL CA TH 

1. Must be administered at health care 
facilities 

  Yes   Yes     Yes   

2. Injection dosage form  Yes4  Yes4   Yes5 Yes5 
3. Need special storage and handling       Yes6         

Notes:  
1: Drugs for recurring symptoms or chronic diseases were classified as prescription or BTC in the UK. 
2: Drugs for recurring symptoms or chronic diseases were classified as prescription, BTC or OPS in Canada. 
3: Vulnerable people refers to children, pregnant woman, breastfeeding and patients suffering from liver and renal 

dysfunction. 
4: Injection drugs were classified as prescription drugs in the UK and Singapore. 
5: Injection drugs were classified as prescription or BTC drugs in Canada and Thailand. 
6: Drugs require special storage or management were classified as prescription or BTC in Singapore. 

References: [11, 22, 97, 133-142] 
 

Content analysis found that drug classification criteria composed of three themes: i) disease 

characteristic, ii) drug safety profile, and iii) other drug characteristic. The details of drug 

classification criteria across eight countries were illustrated in Table 19. 

Common drug classification criteria explicitly mentioned across eight countries were i) 

“Require disease diagnosis from healthcare professional”, ii) “Drugs require healthcare profession 

evaluation/management”, and iii) “Drugs creating potentially negative consequences, especially 

habit-forming drugs”. Among these three criteria, “Require disease diagnosis from healthcare 

professional” was the first discriminating criteria to differentiate prescription from non-prescription 

drugs. If a lay person cannot accurately identify their illness, drugs indicated for those illness cannot 

be classified non-prescription. However, if a lay person can identify their illness, but indicated drugs 

required healthcare profession evaluation/management”, then drugs must be classified prescription. 

If a lay person can identify their illness and drugs did not require health professional to 

evaluate/manage, but drugs creating potentially negative consequences”, then drugs must be 

considered prescription.  

Other common criteria explicitly mentioned in at least half of studied countries were 

“Require subsequence disease monitoring” (US, UK, SG, PHL, CA), “Misuse” (US, UK, JP, CA, TH), 

and “Injection dosage form”(UK,SG, CA, TH). The UK and Singapore classified injection drug as 

prescription status, while Canada and Thailand classified injection drug as either prescription or BTC 

drugs [11, 22, 97, 133-142].  

Other less common explicit criteria worth mentioning about were “micro-organism resistant” 

(CA), “masking serious diseases’ symptom” (UK,SG, CA) ,“Pack size” (UK, TH), “need special 
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storage and handling” (SG), and “Time since market authorization” (MY, PHL). Micro-organism 

resistant was obviously a global problem, however only one country list it as an explicit criteria. 

Malaysia and Philippines required that drug product listed as GSL must be in the market for at least 

10 years to ascertain safety profile [11, 22, 97, 133-142].  

Each drug scheme among countries seem to share a lot of principles. Nevertheless, the 

most distinguish criteria, found in this study, is the OPS drug scheme between Canada and Thailand. 

In Canada, OPS drugs are drugs that still need a supervision from healthcare professionals, but at 

the least level compared to prescription and BTC drugs. Whereas, OPS drugs are basically GSL 

drugs that have larger pack sizes. OPS drugs in Thailand clearly is stated that a supervision from 

healthcare professionals is not required [11, 137]. The details of differences are shown in Table 20.  

Table 20: OPS drug scheme criteria in Canada and Thailand 

OPS drug scheme criteria CA TH 

Disease characteristics 

Recurring symptoms or long term conditions Yes 
 

Safety profiles 

Pharmacist supervision is needed in several cases Yes 
 

Pharmacist supervision is not required 
 

Yes 

Chronic use of drugs may mask symptoms of serious diseases Yes 
 

Drug may be abused Yes 
 

Low risk for vulnerable people (i.e. Children, pregnant women, 
breastfeeding, and people suffering from renal and liver 
dysfunction) 

 
Yes 

Other drug characteristic 

New drug for GSL drugs Yes 
 

Not an injection Yes Yes 

Easy to use by following labels 
 

Yes 

Abbreviations: CA, Canada; TH, Thailand; GSL drugs, general sale list drugs. 

Reference: [11, 137] 
1.3. Actual drug classification from drug regulatory agencies’ decision among countries.  

The classification category of 53 drugs from 11 indications are shown in Table 21. It can be 

seen that there are variations among countries.  
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A few prescription drugs are classified as the same category in all countries. These drugs 

are alprazolam, lorazepam, and diazepam, which are insomnia treatments that are psychotropic 

substances. Ondansetron and granisetron, which are used for a prevention of nausea and vomiting 

associated with highly emetogenic chemotherapy in cancers, are also other examples.  

Nonetheless, it can be seen that most selected drugs in Thailand are classified as BTC 

drugs. Antibiotics, lipid-lowering drugs and antihypertensives in Thailand are differently classified 

from other countries, while some diabetes drugs in Thailand and Malaysia are similar, but still 

different when compare with the rest countries. Most countries classify them as prescription drugs, 

while Thailand and some drugs in Malaysia are BTC drugs.  

Other drugs that treat minor ailments: fungal infection, pain, allergy and smoking cessation 

vary among countries. The result shows that minor ailment treatments that have low risk are likely 

classified in the US, the UK, Japan, Singapore and Canada as less stringent controlled categories 

than in Thailand, Malaysia and the Philippines. The examples are ibuprofen 200 mg and cetirizine 10 

mg. In Thailand, most of these minor ailment drugs are BTC drugs, with only few low risk drugs 

classified as OPS drugs. The examples are loratadine tablets, nicotine gums and nicotine patches. 

Malaysia classified some minor ailment drugs similar to Thailand. It also can be seen that some minor 

ailment drugs that have serious side effect, such as, diclofenac sodium (Increase serious 

cardiovascular effects) and ketoconazole tablets (liver damage) likely to classified as prescription 

drugs in all countries, except Thailand and Malaysia. 

The classification of vaccines is another interesting point. All vaccines are classified as 

prescription drugs in every country, except Canada and Thailand. Vaccine regulations in the US vary 

among states, depending on the states’ law; while, in Canada, the law states that all vaccines 

required a prescription, except those that are parts of a routine immunization program are classified 

as BTC vaccines. In Thailand, some vaccines are classified as BTC drugs either. However, all 

vaccines, not strict to only those that are parts of a routine immunization program, can be BTC 

vaccines. The examples of them are rabies and influenza vaccines. 
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1.4. The contexts of each country  

The contexts of each country that may associate were collected. These are healthcare 

context, citizen education levels and socioeconomic status. The results are shown in Table 22.    

Table 22: The associated context of each country  

 

2. the economic impact of delisted non-prescription drugs from NLEM in Thailand using non-

sedating antihistamines as a case study. 

2.1. Net benefits 

From the healthcare system perspective, the model estimates that the present policy (policy 

1) implementation results in 5.63 million baht (181.46 million USD) annual expenses. Whereas, the 

implementation of policy 2, assuming loratadine and cetirizine were no longer reimbursed and MD 

visits were decreased from 70% to 30% or 40% decrease, results in 3.39 million baht (109.18 million 

USD) annual expenses. Therefore, the annual total net benefit from policy 2 implementation would be 

2.24 billion baht (72.39 million USD). Patients who self-medicate have to annually pay 13.19 baht 

(0.42 USD) and 6.30 baht (0.20 USD) for loratadine and cetirizine, respectively.   

 

Country Healthcare context Citizen education 

levels 

Socioeconomic 

status 

Pharmacists can 

response to 

patients’ 

symptoms. 

Pharmacists 

can vaccinate. 

Learning-Adjusted 

Years of Schooling 

(LAYs) [145] 

Human 

Development Index 

(World ranking) 

[146, 147] 

The US No [148] Yes [149] 11.1 Very High (15) 

The UK Yes [150] Yes [149] 11.5 Very High (15) 

Japan No [151] No [149] 12.3 Very High (19) 

Singapore Yes [152] No [153] 12.9 Very High (9) 

Malaysia Yes [100] No [154] 9.1 High (61) 

Philippines Yes [101] Yes [143] 8.4 Medium (106) 

Canada Yes [155]  Yes [149]  11.7 Very High (13) 

Thailand Yes [156] No [156] 8.6 High (77) 
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The grand total costs of both policies show in the bar chart and pie charts (Figure 5). The 

grand total costs can be distributed into three major parts: MD visit costs, total drug costs, and total 

accident costs. The majority of healthcare system expenses of policy 1 are MD visits costs (63.70%), 

following by total accident costs (33.34%) and total drug costs (2.96%). Whereas, the expenses in 

policy 2 consist of both MD visits costs (45.38%) and total accident costs (48.38%) as the major 

parts, and a small portion from total drug costs (6.25%). For net benefit from policy 2 implementation, 

majority of the expenses clearly from huge decreased MD visit costs. However, the healthcare 

system pay more drug costs, compared to policy 1. The further details of cost components are 

shown in Table 23. It can be seen that total drug costs increase from the increasing costs of other 

non-sedating antihistamines and intranasal corticosteroids. Although cetirizine and loratadine costs 

are abandoned in Policy 2, the remaining patients visiting hospitals would receive non-sedating 

antihistamines and intranasal corticosteroids instead. Since both of these drugs are more expensive 

than loratadine and cetirizine, total drug costs increase in policy 2.  

2.2 Sensitivity analysis 

Scenario analysis 

The results from two different scenarios are presented in Table 24. When all patients, except 

who covered by CSMBS, switched to receive sedating antihistamines; the net benefit would 

decrease from the base case approximately 834 million baht (27 million USD). In the contrary, if the 

patients switched to use intranasal corticosteroids instead, the net benefit would increase from the 

base case 1.4 billion baht (25 million USD). In conclusion, patients switching to receive intranasal 

corticosteroids would save cost more than switching to sedating antihistamines. However, cost 

saving is still demonstrated. 

 

Table 24: Scenarios around the switch rates in policy 2 

Scenario Probability Net benefits 
Sedating AH INS Thai baht USD 

Base case 55% 33% 2,244,028,719 72,278,440 
Scenario 1 88% 0% 1,410,667,342 45,436,511 
Scenario 2 0 88% 3,632,964,348 117,014,988 
Abbreviations: AH, antihistamines; INS, intranasal corticosteroids.  
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Univariate sensitivity analysis 

To examine the parameters that affect the model, a univariate sensitivity analysis was 

performed by changing different parameters of policy 2 in the model by ±25%. These parameters 

were allergic rhinitis prevalence in Thailand, MD visit probability, MD visit costs, all of each drug 

costs and all of accident costs. The results from this sensitivity analysis are presented as a tornado 

diagram in Figure 7. The parameters are listed in descending order, according to their impact level 

to cost saving. It can be seen that MD visit probability has the greatest impact to the model, following 

by AR prevalence and MD visit costs. Whereas, the rest parameters affect the model at small levels.  

Multivariate sensitivity analysis 

Having found that MD visit probability was the greatest impact on the model, multivariate 

sensitivity analysis was further performed due to uncertainty of MD visit probability in both policy 1 

and policy 2. The results of this analysis would show the decreased MD visit probability in policy 2  

that still results in cost saving from various MD visit probability, ranging from 0-100%, in policy 1. The 

results are demonstrated in Figure 6. It can be seen that all MD visit probability in policy 1 can 

achieve cost saving in particular point when policy 2 is implemented. At base case scenario –MD 

visit probability of policy 1 is 70 %– the probability of MD visit from policy 2 implementation should 

decrease to 49.86% in order to achieve cost saving.     

Figure 6: Multivariate (two-way) sensitivity analysis graph demonstrating MD visit probability, 
resulting in cost saving, after policy 2 implementation at each MD visit probability in policy 1 
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CHAPTER 5  

Discussion 
 

This is the first study that comprehensive review drug classification scheme and examine 

the economic impact when use it as the criteria for listing drug reimbursement list in Thailand. Good 

drug classification scheme should maintain patient safety, increase timely access, and decrease 

healthcare system expenditure as possible.  

1. Principles 

From the drug classification system review, the results show that most countries share the 

same principle of drug classification system; however, each country has their own enforcement 

details. Drug classification schemes of each country are not related to how stringent the drug 

regulatory agencies are, but mainly related to healthcare system and role of healthcare 

professionals. Drug classification criteria in each country affected by healthcare system, role of 

healthcare professionals and drug classification scheme. While classifying drugs into one scheme is 

affected by drug classification scheme and criteria, drug characteristics, public access, citizen 

educations of each country (Figure 8). 
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Figure 8: Factors that associate with drug classification scheme. 

 

 

Each drug scheme has their own implementation purpose, related to healthcare system and 

roles of healthcare professionals. If a purpose of a scheme is repealed, that scheme should be 

discontinued. One example of the relation between the drug scheme and healthcare system and 

roles of healthcare professionals can be seen in the BTC drug scheme. This scheme is implemented 

for the purpose as framing drugs that pharmacists are allowed to dispense without prescriptions. 

Thus, BTC drugs are responsible by pharmacists to make a decision whether to dispense a drug to a 

patient. BTC drug scheme can be found in countries that pharmacists have one of the roles as 

response to patients’ symptoms. Whereas, countries (the US and Japan) that pharmacists are not 

allowed to do so does not implement this scheme. 

Apart from the scheme, the criteria of drug classification are another important part in drug 

classification system since it directly affects the actual drug classification from drug regulatory 

agencies’ decisions. The good criteria of drug classification should be established in order to classify 

drugs that meet a scheme purpose into that scheme. Moreover, after classification, balance between 

patient safety and timely access of drugs should be observed.  

To establish the good criteria of a drug scheme, we need to know the responsibility of that 

scheme first. Then, we need to consider the roles of the schemes’ responsibility across three themes 
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of drug characteristics: disease characteristics, drug safety profile, and other drug characteristic. If a 

drug need physicians to do any job in one of these three themes of drug characteristics, that drug 

should be classified as the scheme that responsible by physicians: prescription drug scheme. If a 

drug do not need physicians to do any job in these three themes of drug characteristics, but need 

pharmacists; that drug should be classified as the scheme that responsible by pharmacists: behind-

the-counter drugs scheme. However, if a drug do not need any healthcare professionals to do their 

jobs, it can be classified as the general sale list drug scheme, which is responsible by patients 

(Table 25). 

Table 25: Principles of drug classification criteria. 

Drug 

scheme 

Whose  

responsibility 

Drug characteristics 

Disease  

characteristics 
Drug  

safety profile 
Other drug 

characteristic 

Prescription 

drugs 
Physicians Diagnosis that 

require special 

tools 

Need monitoring 

from physicians 
 

Administration 

by physicians 

BTC drugs/ 

transition 

drugs 

Pharmacists Diagnosis without  

special tools 

Need advice 

or enforcement 

from pharmacists 

Administration by  

pharmacists or 

drug use need 

instruction. 

OPS drugs Pharmacists (CA) 

Certified sellers (TH) 

Self-diagnosis  

by patients 

Need 

enforcement 

from 

pharmacists/ 

certified sellers 

Drug use need  

instruction or 

enforcement  from 

pharmacists/ 

certified sellers 

GSL drugs Patients Self-diagnosis and  

self-selection 

Self-management Self-administer 

Abbreviations: BTC drugs, behind-the-counter drugs; OPS drugs, open-shelf drugs; GSL drugs, general-sale list drugs; CA, 

Canada; TH, Thailand. 
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Nonetheless, although all selected countries share the similar criteria principles, the actual 

drug classification vary in minor ailment drug groups, such as fungal infection, pain, and allergy. This 

is because the cut of point that patients can responsible or manage drugs by their selves of each 

countries are different. This depends on education level of citizens. More educated citizens would be 

able to understand standardize patient information leaflets and follow them to use drugs properly. 

This can be seen from the results of actual drug classification caparison of 200 mg ibuprofen tablets 

and 10 mg cetirizine tablets. The countries that have very high level of HDI or LAYs scores classify 

these drugs as GSL drugs, while the countries that have lower level classify these drugs as BTC 

drugs. 

From the review, it was found that actual drug classification are not only affected by the 

scheme and criteria, but also public access. Thus, after considering the drug classification criteria, 

we need to further contemplate weight between public access and risk level. Some drugs need to 

limit distribution, although they do no need healthcare professionals’ responsibility. An example of 

them is antibiotics that leading to microorganism resistant crisis. Most countries classify them as 

prescription drugs although pharmacists can diagnose some types of bacterial infection. In contrast, 

some drugs need high public access although they need some responsibility from healthcare 

professionals. An example of them is nicotine gums and patches. They need pharmacists’ instruction 

to use them correctly, however, some countries classify them as GSL drugs. This is because the 

governments want their citizens to easily access to smoking cessation aids. However, more 

management plans are required to ensure patient safety using these treatments.    

Many countries in Europe maximize drug classification system by using it as a healthcare 

strategy. They delisted nonprescription drugs from drug reimbursement list to decrease healthcare 

system’s expenditure; and many research report the success. Would it still significantly decrease the 

expenditure if Thailand adopt this new principle to drug reimbursement policy? The second part of 

this study was conducted to find the answer using non-sedating antihistamines for intermittent 

allergic rhinitis as a case study.  

The second part of this study shows that whether delisting non-sedating antihistamines from 

NLEM in adult patients suffering from intermittent allergic rhinitis can reduce annual healthcare 
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system expenditure or not depends mainly on the number of MD visits per year. Cost saving can be 

achieved when the number of MD visits decrease to the particular point. For example, at the base 

case –MD visit before the new policy implementation is 70%– the MD visit must decrease to 49.86% 

to achieve cost saving. If the number of MD visits were not decrease to this point, there would be no 

cost saving, but more expenditures instead. This is because the delisting may affect generous 

physicians to shift from prescribing the delisted drugs to other listed drugs. in this case study; shifted 

prescribing drugs are (i) intranasal corticosteroids that are more expensive than non-sedating 

antihistamines, and (ii) sedating antihistamines that can lead to more accidents, which increase 

healthcare system expenditure due to more hospitalization. 

There are two reasons why decreasing MD visit of the new policy –delisting non-sedating 

histamines in adult patients who suffering from intermittent allergic rhinitis from NLEM— lead to cost 

saving.  

First,  allergic rhinitis is a mild ailment that a large number of people suffer from. It is easily to 

be recognized, and treatments of this disease do not have serious side effect from misuse. Patients 

can safely self-diagnose, self-manage, and self-medicate.  

Second, untreated intermittent allergic rhinitis patients do not have a tendency to suffer from 

other comorbidities. Although allergic rhinitis can lead to another comorbid: asthma. They 

significantly affect only to patients who suffer from persistent allergic rhinitis. Moreover, data 

reporting that untreated allergic rhinitis patients would likely to have asthma more than treatment 

group has not been found. 

How big of the net benefit depends on the percentage between sedating antihistamines and 

intranasal corticosteroids that the remaining MD visit population receive. From the scenario analysis, 

patients should switch to use intranasal corticosteroids instead due to more total cost saving. 

Patients also get benefits from intranasal corticosteroids more than sedating antihistamines since it 

has more effectiveness and less side effects. However, the healthcare system have to pay more in 

total drug cost part because intranasal corticosteroids are the most expensive treatments among 

others. Thus, hospital would prefer to prescribe sedating antihistamines, which is the cheapest 

treatments. Sedating antihistamines would be the better choice than intranasal corticosteroids only if 

patients strictly follow the pharmacists advice –not drive or use machinery after taking sedating 
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antihistamines. This would decrease accident probability and results in decreasing expenditure from 

hospitalization. 

Nonetheless, this economic impact study cannot be generalized to other drugs because 

each drug has different side effects and different impact of physicians’ prescribing behavior. Further 

research in different mild ailments in Thailand scenario should be conducted in different model. 

Comparing to other research conducting about the economic impact of drug classification 

scheme, research that report cost saving often conduct in mild ailment area; while others that report 

more healthcare system’s expenditure often conduct in disease that actually need prescriptions to be 

dispensed. An example is dyslipidemia [38, 45, 60-69]. This reflects that before introducing the new 

drug reimbursement policy, all drugs should be classified into their most proper schemes. if drugs 

that should be classified as prescription drugs are classified by the drug regulatory agency to BTC 

or GSL drugs, risks would outweigh benefits and result in more expenditures for healthcare system, 

especially if the new reimbursement policy is implemented.    

2. Limitation 

 For the drug classification scheme review part; although the results of the study may change 

overtime, the analysis principles from this study are robust enough for adoption. Most results were 

obtained mainly from high credible sources, such as government documents, however, it may not 

reflect the real practice, which sometimes different from documents. In contrary, data from Malaysia, 

the Philippines, and Thailand may reflect the real practice more as the expert interview was done 

since some documents were not written in English or difficult to access. Further research should 

explore in more countries to obtain more beneficial drug classification principles.     

 Several limitations can also be observed in the economic impact analysis part. First, This 

study contains several assumptions, for example the number of MD visit per patient per year. 

Therefore, the cost-saving might be varied from the base case. Second, it was assumed that all MD 

visits from a hospital database are intended for intermittent allergic rhinitis; although in the real 

practice, patients might visit a hospital for other symptoms, but coincidently suffer from intermittent 

allergic rhinitis either. Unfortunately, there is no way to know the real patients’ intention. Third, the 

researcher did not include non-md visit scenario in the study due to lacking of market share data, 

and data regarding patient behaviors’ change in pharmacy setting when the new reimbursement 
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policy is implemented. Nonetheless, accident cost is the only cost from non-md visit scenario that 

healthcare system need to pay. These costs were already varied in univariate sensitivity analysis in 

the study; and the results show only small impact. Forth, from patient perspective, although drug 

costs shifted from healthcare system to patients are the small amount, indirect cost, such as 

productivity loss, has not yet been analyzed. Further research may conduct by using societal 

perspective or patient perspective. Lastly, this study assumes that all patients receive one drug to 

simplify the model, but in real practice, most patients receive the combination drugs, such as non-

sedating antihistamines and sedating antihistamines. 

 

3. Policy recommendations 

 In Thailand, all four drug schemes have their own purpose and well related to the healthcare 

context. Whether the OPS (non-dangerous) drug scheme in Thailand should be discontinued or not, 

depending on the present of type 2 community pharmacies since it is the main purpose of the OPS 

drug scheme implementation. If four-classification scheme were maintain, the OPS drug scheme and 

type 2 community pharmacies should be continued. Since type 2 community pharmacies establish in 

order to increase public access in rural area, policy makers should review all OPS drugs to ensure 

that they are suitable to be classified into this scheme. OPS drugs should be drugs that actually meet 

the safety criteria of BTC drugs, but really need timely access. However, if the scheme were 

changed to three-classification scheme, both OPS drug scheme and type 2 community pharmacies 

should be repealed. Each OPS Drug should then be re-classified into other proper schemes.  

Considering relation between the criteria and the roles of healthcare professionals, Thailand 

need to review several BTC drugs and OPS drugs since they need physicians’ involvement.  

This is especially true for chronic disease drugs, such as lipid-lowering drugs, 

antihypertensives and diabetes drugs. They should be re-classified from BTC drugs upward to 

prescription drugs because physician involvement is needed since blood test and monitoring from a 

hospital are required. This unsuitable drug status can be confirm from a case study in the UK. 

Simvastatin 10 mg was reclassified from prescription drugs to BTC drugs once, however, they 

reclassified upward as prescription drugs a few years later.[47] Re-classification of statins was also 
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proposed in the US and New Zealand, but both drug regulatory agencies rejected these applications  

[28, 157].  

Another point is vaccines. In some countries, pharmacists not only response to patients’ 

symptoms, advice or instruct how to use drugs to patients; but also vaccinate if they achieve the 

certification. Pharmacists in these countries can vaccinate patients with or without prescriptions, 

depending on vaccine legal status decided by drug regulatory agencies. Nonetheless, in Thailand, 

the criteria of BTC drugs described that injection can be classified as BTC drugs. Some vaccines 

also classified into the BTC scheme, while pharmacists are not permitted to vaccinate. Only 

physicians or nurses are allowed to do this role. It can be seen that this criteria is not relate with the 

pharmacists’ role; besides it’s not reasonable to classify any vaccines as products responsible by 

pharmacists in Thailand. To improve the drug classification scheme, vaccines in Thailand should be 

re-classified as prescription drugs. Otherwise, pharmacists should allow to vaccinate patients. The 

interesting policy was found in Canada that vaccines that are parts of immunization program are 

classified into the BTC scheme [144]. This policy properly extend the role of pharmacists, maintain 

patient safety and increase vaccine accessibility to community. Although it is difficult to be 

implemented due to the conflict between healthcare professionals, Thailand should consider this 

policy option with effective pharmacovigilance plan establish. 

For currently OPS drugs in Thailand, some selected drugs are mis-classified. The criteria 

state that OPS drugs are GSL drugs that have bigger pack size, however, the actual classification is 

not the same as criteria. HCTZ is not suitable to be OPS drugs at all, because it needs physicians to 

diagnose and monitor drug use. OPS Loratadine is currently a small pack size of BTC loratadine, but 

according to the criteria, the small pack should be GSL drugs, while the big pack should be OPS 

drugs.    

When considering the public access, several BTC drugs in Thailand need to be re-

classified. Currently, the Thai FDA is trying to re-classified all antibiotics as prescription drugs due to 

antibiotic resistance issue, which is believed that will be success in a next few years. This should be 

the right decision since risk levels seems to outweigh public access in this case. The rest countries 

also classify all antibiotics as prescription drugs, although Canada is the only country that clearly 

include drugs that contribute to microbial resistance as one of the criteria of prescription drugs. 

Other BTC drugs that have potential life-threatening risk to patients, such as ketoconazole (liver 
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damage), celecoxib (heart disease) and diclofenac (heart disease) are also need reconsideration 

because its risks seem to outweigh public access; moreover, there are other pain killers more safe 

available for self-medication. In contrary, some BTC drugs might have the potential to be GSL drugs 

if effective patient information leaflets and labels are established. Examples of them are cetirizine and 

loratadine tablets. These drugs are for allergy, which is the self-diagnosed disease. They also have 

mild side effects, subsequently they can be self-medicated and self-managed. 

From the finding, in Thailand, both four and three-classification scheme is acceptable if it 

still relates with role of healthcare professionals and other factors. However, whether the number of 

schemes would change or not, BTC drugs in Thailand need to be reclassified since several of them 

classified into improper scheme. This reflects that the criteria using for drug classification also need 

to be re-established. 

To adopt the new reimbursement policy by delisted non-prescription drugs in Thailand, 

drugs should be classified into the most proper class first. Delisting nonprescription drugs that 

actually should be prescription drugs would results in disadvantage in every aspects: Patients can 

be easily harm from self-medication, governments need to pay for that harm and results in more 

expenditure, Healthcare professionals also have more burden from that harm.  

It can be seen that good drug classification scheme not only maintains safety and drug 

accessibility for patients; but also decrease healthcare expenditures and burdens to healthcare 

system. It is very important to find out which drugs need healthcare professionals to look after and 

which one can be self-medicated by patients. Putting wrong drugs in the non-prescription scheme 

can lead patients to danger, while putting wrong drug in the prescription scheme limits drug timely 

access and also increases burden to healthcare system. However, the good system will be nothing if 

the enforcement is not strongly adopted by healthcare professionals. Physicians should prescribe 

drugs that most suitable for patients and provides them at proper amounts. Pharmacists should be 

available during operation hours at pharmacies, and dispense drugs that they are allowed to do. The 

governments should strongly enforce healthcare professionals to strict to the law by establishing 

more strategies.    

Nonetheless, to help decrease burden of healthcare professionals, a campaign need to be 

established to reduce unimportant hospital visits. Only delisting non-prescription drug 
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reimbursement may not strong enough to decrease unnecessary hospital visits. Thai citizens also 

need to be empowered by being educated that they have to responsible for their own health and 

understand which situations that they really need to visit hospitals. If their symptoms are minor 

ailments, they should self-medicate from pharmacies or retailers first; and avoid unimportant hospital 

visit. Patients also get benefits from this principle since they do not have to waste their time to visit 

hospitals and wait for a long queue. Patient information leaflets, labels, advertisements and other 

developed digital media may be the good options to educate this matters to the citizens. Patients 

should also learn to prevent themselves from diseases if they can. For example, in allergic rhinitis, 

the best way to reduce the symptoms is away from allergens. This prevention does not need any 

investment from healthcare system and patients. This cost saving from self-care of minor ailments 

would be allocated to healthcare system and physicians to support patients who are in more need, 

such as patients who suffer from cancers, kidney failure, liver dysfunction, and other catastrophic 

diseases. Nonetheless, the government should also concern regarding what patients would face 

from delisting OTC drugs from the benefit scheme before implementation. Plans might be needed to 

compensate for patients.   

The new drug classification scheme and criteria in Thailand proposal 

 From all finding, I propose the new drug classification scheme and criteria in Thailand 

(Table 25 and Figure 9). The context of Thailand using for this model is described in Table 26. In this 

model, type 2 community pharmacies are repealed since they have a tendency to be cancelled in 

the future.  

 This proposed model should then be developed further by expert consultation and public 

hearing. 

Table 26: Thai healthcare context using in the proposed criteria of drug classification 

Context Data 
Drug regulatory agency Thai Food and Drug Administration (TH FDA) 
Universal healthcare coverage implementation Yes 
Physician’s main job  Diagnosis, operation, invasive drug 

administration. 
Pharmacists’ main job Self-diagnosis confirmation, minor illness and 

drug consultation, lifestyle change advice, drug 
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Context Data 
use instruction, medication conciliation. 

- Response to patients’ symptoms Yes 
- Vaccination No 
Retailed pharmacy  
- Pharmacy schedule No, only type 1 community pharmacy  
- Non-pharmacist pharmacy  No 
 

 

Table 27: The new drug classification scheme and regulation proposal in Thailand 

Drug scheme Description Drug reimbursement eligibility 

Controlled drugs 

(Prescription drugs) 

The physicians' responsible scheme 

or need prescriptions from physicians 

to be dispensed. 

Yes 

Dangerous drugs 

(BTC drugs) 

The pharmacists' responsible scheme 

or need to be dispensed by 

pharmacists with or without 

prescriptions, must kept behind the 

counter. 

No or conduct economic 

impact analysis to help 

making decisions 

Non-dangerous 

drugs (OPS drugs) 

The lower stringent pharmacists’ 

responsible scheme or need to be 

sold in pharmacies, but can be 

displayed at public section. 

No or conduct economic 

impact analysis to help 

making decisions 

Household remedies 

(GSL drugs) 

No gate keeper or can be sold in 

retailers 

No or conduct economic 

impact analysis to help 

making decision 

Abbreviations:  BTC, behind-the-counter; GSL, general sale list 
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CHAPTER 6 

 Conclusion 
 

All eight selected countries classify drugs into two major categories: prescription and non-

prescription drugs. Some countries may further subclassify non-prescription drugs. Drug 

classification scheme in each country affected by many factors, including healthcare system, the 

roles of healthcare professionals, citizen education levels and socioeconomic status. In Thailand, 

policymakers should review drug classification scheme because several drugs are classified into 

unappropriated schemes. The new reimbursement policy of non-prescription drug is worth 

considering policy since the case study, delisting non-sedating antihistamines from NLEM, results in 

huge cost-saving. However, drugs that classified into non-prescription drug scheme should be the 

suitable drugs for this scheme first. 

All learning from this study provides the new drug classification scheme, drug classification 

criteria and new reimbursement policy in Thailand. The model proposal should be further developed 

by expert consultations and public hearing before implementation in the future.    
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The United States of America 

 
 The United states of America, generally known as the United States (the US), has been 
recognized as one of the most highly developed country from its economy in the world. It is a federal 
public consisting of 50 sates, one federal district, five major self-governing territories, and various 
possessions. The US is one of the founding regulatory members of ICH1, which designated by WHO2 
as stringent regulatory agencies.[78] Healthcare coverage in the US is not universal, but from the 
combinations of private and public insurances. There are two public insurance program: Medicaid, 
covering people with low income; and Medicare, covering people aged more than 65 [158].  
 
Table A: Country context of the United states of America    

Context Data 
States Federal states 
Populations 327 million people [159] 
Life expectancy of birth  78.9 years[147] 
Human development index (world ranking) 0.920 [146, 147] 
Learning-Adjusted Years of Schooling (LAYS) 11.1[145] 
Gross domestic product (GDP) per capita  55,681 (2011 PPP$3) [147] 
Current health expenditure 17.1% of GDP [147] 
Regulatory agency U.S. Food and Drug Administration [160] 

Healthcare system world ranking by WHO2 37 [6] 

Universal healthcare coverage implementation No [161] 
Physician density (per 10,000 populations) 25.948 [162] 
Pharmacist density (per 10,000 populations) 9.25 [163] 
Pharmacy practice 
- Response to patients’ symptoms No [148] 
- Vaccination Yes, with a certification [149] 
Pharmacy 
- Pharmacy schedule No 
- Non-pharmacist pharmacy  No 

 
1 International Conference on Harmonization of Technical Requirements for Registration of Pharmaceuticals for Human Use 
2 World Health Organization 
3 Purchasing Power Parity 
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Drug classification scheme 

In the US, a particular drug is simultaneously regulated under several Acts, such as the 
Federal Food, Drug and Cosmetic Act and the Controlled Substance Act [96, 164]. If the regulations 
are conflict between two drug acts, the one that are stronger would be utilized. The US FDA is a 
decision maker of classifying each drug into the scheme [160]. Drugs in the US will be reclassified 
by brands to provide three year-market exclusivity for the originate company [126]. This affect that 
drugs containing same active ingredient are possible to be classified into different schemes. 
According to the Federal Food, Drug and Cosmetic Act, drugs in the US has been classified into two 
schemes: prescription and over-the-counter drugs [96].  

1. Prescription drug scheme 
Drugs that are classified as prescription drugs require prescriptions to be dispensed. 

Physicians are a gate keeper, or make a decision whether patients need to use these drugs or not. 
Pharmacists are responsible for drug dispensing by reviewing and interpreting physician orders and 
detecting therapeutic incompatibilities. Prescription drugs can be distributed through hospitals, both 
retail and online pharmacies, but not in retailers [165]. In the US, it’s permitted to advertise 
prescription drugs to public, with brand names, generic names, indications and risks. Patient 
information leaflets of these drugs are also compulsory [109].  

Criteria of prescription drugs in the US are described widely in the Durham-Humphrey 
amendments to the FD&C act [165].  Drugs must be classified as prescription drugs if they can lead 
to habit forming, unsafe unless healthcare professionals are involved, and approved by New Drug 
Application as a prescription status. 
 

2. Over-the-counter (OTC) drug scheme   
 Drugs that are classified as OTC drugs can be sold in retailers and over the internet  

without any healthcare professional involvement [165]. Direct-to-consumer advertisements are 
allowed same as prescription drugs. Although patient information leaflets are not compulsory for this 
scheme, the regulatory strictly focus on labels instead. To ensure the effective labels, the US FDA 
sometimes require sponsors to conduct label comprehension studies, self-selection studies, and 
actual use studies before placing drugs on the market [166].  

OTC drugs in the US can be registered through two ways. 
(i) OTC drug monograph system - OTC drug monograph is like a recipe book; containing list 

of drugs and their characteristics, which are dose, formulations, labelling and testing, that are 
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generally recognized as safe and effective for self-medication by the US FDA. Any drugs that meet 
all criteria stated in the monograph can be marketed without pre-approval from the US FDA [167].  

(ii) New Drug Application (NDA) process – Other drugs that do not meet criteria in OTC drug 
monograph have to register via Investigational New Drug Application (IND) or New Drug Application 
(NDA). Products must be approved from the US FDA before marketing. These drugs can be directly 
register as OTC drugs or switched from prescription to OTC status (Rx-to-OTC process). 
 The criteria of OTC drugs in the US are found in the US FDA websites.  OTC drugs must 
have a wide range of safety margin, low rate of misuse and abuse, not require healthcare 
professional involvement, and the label should be suitably described on the products. Moreover, the 
symptoms that OTC drugs treat must be self-diagnosed, self-medicated, self-treated, and self-
managed by consumers [168].  
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The United Kingdom 
 

The United Kingdom of Great Britain and Northern Ireland, generally known as Britain or the 
United Kingdom (the UK), is one of the high power nations in the world. Located in Northern Europe, 
the UK made up of four parts: England, Scotland, Northern Ireland, and Wales. The UK was once a 
member of European Union until formally leave the union in January 2020. This affect their regulatory, 
including healthcare policy, to gradually change after the leaving. Healthcare system in the UK 
provides universal coverage for all citizens, funding from general taxation. The public health sector 
has been responsible by government-sponsor organization called National Health Service (NHS). It 
includes 4 different parts, which are National Health Service (England), NHS Scotland, NHS Wales 
and Health and Social Care in Northern Ireland. This results in some variation of healthcare system 
among these four nations [169, 170].  
 
Table B: Country context of the United Kingdom    

Context Data 
States Unitary state 
Populations 66 million people[159] 
Life expectancy of birth  81.2  years[147] 
Human development index (world ranking) 0.920 (15) [146, 147] 
Learning-Adjusted Years of Schooling (LAYS) 11.5 [145] 
Gross domestic product (GDP) per capita  40,158 (2011 PPP$3) [147] 
Current health expenditure 9.8% of GDP  [147] 
Regulatory agency Medicines & Healthcare products 

Regulatory Agency (MHRA) [171] 

Healthcare system world ranking by WHO2 18 [6] 

Universal healthcare coverage implementation Yes, responsible by National Health Service 
[161]  

Physician density (per 10,000 populations) 28.058 [162] 
Pharmacist density (per 10,000 populations) 8.89 [163] 
Pharmacy practice 
- Response to patients’ symptoms Yes[150] 
- Vaccination Yes, with a certification [149] 
Pharmacy 
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Context Data 
- Pharmacy schedule No 
- Non-pharmacist pharmacy  No 
 
Drug classification scheme 

A particular drug in the UK can simultaneously regulated under several Acts. If the 
regulations are conflict between two drug acts, the one that are stronger would be utilized. It is the 
responsibility of Medicines & Healthcare products Regulatory Agency (MHRA) to make a decision of 
drug classification [97]. Drugs in the UK will be reclassified by brands to provide one year-market 
exclusivity for the originate company [126]. This affect that drugs containing same active ingredient 
are possible to be classified into different schemes.  According to The Human Medicines 
(Amendment) Regulations 2019, drugs in the UK has been classified into three legal categories: 
prescription-only medicines (POM), pharmacy-only medicines (P) , and general sale list medicines 
(GSL) [97].  

 
1. Prescription-only medicines (POM) 

Drugs that are classified as POM require prescriptions from authorized health professionals 
to be dispensed. To receive POM, patients must take a prescription, prescribed by physicians, to 
retailed or online pharmacies and only obtain them under pharmacist supervision. POM are not 
allowed to be sold by non-healthcare professional or in retailers. Direct-to-consumer advertisements 
of POM are strictly prohibited. Patient information leaflets are also compulsory for a registration [22].  

The criteria of POM are stated in the Human Medicines Regulations 2012, and the UK 
government website repeat describe them. Drugs must be POM status if (i) their danger can direct or 
indirect affect to human health, although it is used correctly, (ii) they are usually misused and lead to 
direct or indirect danger, (iii) monitoring of effectiveness or side-effect are required, (iv) they are 
injection [22].  

 
2. Pharmacy only medicines (P) 
 Pharmacy only medicines do not require prescriptions to be dispensed, however, it needs to 
be dispensed under pharmacist supervision at both retailed and online pharmacies. This legal status 
is equivalent to OTC drug category in the US. Self-selection of pharmacy only medicines without 
pharmacist supervision are prohibited according to The General Pharmaceutical Council meeting in 
September 2012. This means that pharmacy only medicines cannot be sold in retailers or 
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pharmacies without the present of pharmacists. Pharmacy only medicines are allowed to advertise 
directly to public. Patients information leaflets are also compulsory [22, 97, 110, 172].  
 The criteria of pharmacy only medicines are actually any drugs that do not meet POM 
criteria and not safe or effective enough for GSL status. However, the UK government website 
describes some important characteristics of pharmacy only medicines. This includes the drugs for 
both short-term or not likely to persist conditions, and sometimes long-term diseases; drugs that 
need special advice form pharmacists during use, and GSL drugs in larger pack size [22, 97].  
 
3. General sale list medicines (GSL) 

GSL drugs in the UK can be sold not only in hospitals and pharmacies, but also retailers 
and over the internet; without any healthcare professional involvement. The manufacturer who wishes 
to sell GSL drugs only in the pharmacies are allowed to do so. Unlike, pharmacy only drugs, GSL 
drugs in pharmacies can be sold when pharmacists are physically absent. Direct-to-consumer 
advertisements are allowed, while Patient information leaflets are compulsory [22, 97, 110, 172].  

The criteria of GSL drugs can be concluded from the UK government website s as drugs 
that treat easily recognize and minor ailments, has few side effect from normal use, and contained in 
small pack size for a few days treatment to prevent patients from incorrect use of drugs, and force 
them to go back for pharmacists or physicians’ advice if the symptoms do not improve [22, 97].  
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Japan 
 

 Japan has been recognized as one of the most prosperous, technology leader and 
urbanized countries in the world. Their regulatory agency also one of the founding regulatory 
members of ICH4, which designated by WHO5 as stringent regulatory agencies [78]. Japanese 
pharmaceutical industry also invents many original drugs. Healthcare system in Japan is in high 
standard and provide universal healthcare coverage to the citizens through National Health 
Insurance System (NHI). All citizens under NHI must pay tax for the system based on their income. 
Japanese citizens have to pay for their drug costs for 30%, while the remaining is responsible by the 
government. However, low birth rate and significantly increase of the elderly in Japan results in 
financial difficulty for the national insurance recently [173].  
 
Table C: Country context of Japan 

Context Data 
States Unitary state 
Populations 127  million people[159] 
Life expectancy of birth  84.5  years [147] 
Human development index (world ranking) 0.915 [146, 147] 
Learning-Adjusted Years of Schooling (LAYS) 12.3[145] 
Gross domestic product (GDP) per capita  39,294 (2011 PPP$3) [147] 
Current health expenditure 10.9% of GDP[147] 
Drug regulatory agency Pharmaceuticals and Medical devices agency 

(PMDA) [174] 

Healthcare system world ranking by WHO2 10 [6] 

Universal healthcare coverage implementation Yes [161] 
Physician density (per 10,000 populations) 24.118 [162] 
Pharmacist density (per 10,000 populations) 18.02 [163] 
Pharmacy practice 
- Response to patients’ symptoms No [151] 
- Vaccination No [151] 
Pharmacy 

 
4 International Conference on Harmonization of Technical Requirements for Registration of Pharmaceuticals for Human Use 
5 World Health Organization 
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Context Data 
- Pharmacy schedule Yes, health insurance pharmacy and non-health 

insurance pharmacy [151] 
- Non-pharmacist pharmacy  No, but licensed person in retailers are required 

for drug selling. [27] 
 
Drug classification scheme 

In Japan, a particular drug can simultaneously regulated under several Acts. Regulated by 
Pharmaceuticals and Medical devices agency (PMDA), drugs classification in Japan is based on 
Pharmaceutical Affair acts [98]. The system was re-structured in 2014 once [175]. In the present, 
there are three major drug scheme: pharmacy drugs, guidance-mandatory drugs and general sale 
list drugs [98]. 

 
1. Pharmacy drugs 

Pharmacy drugs in Japan are drugs that required prescriptions to be dispensed. These 
drugs need physician or dentists to instruct before use. Patients can obtain pharmacy drugs under 
pharmacist supervision only from health insurance pharmacies. Other pharmacies (non-health 
insurance and online pharmacies) and retailers are not allowed to sell these drugs. Direct-to-
consumer advertisements are also strictly prohibited [98, 136].    
 The criteria of pharmacy drugs generally prescribed by the Minister of the Ministry of Health, 
Labour, and Welfare as: drugs that need to be selected by physicians to ensure effectiveness and 
safety, drugs that need monitoring or medical checks to prevent serious adverse drug reactions, and 
drug that are able to be abused [136]. 

 
2. Guidance-mandatory drugs 
  Guidance-mandatory drugs are the new drug scheme enacted in June 2014. It is 
designated by Ministry of Health, Labor, and Welfare as drugs that do not require prescriptions to be 
dispensed. They are allowed to be sold in non-health insurance pharmacies, but still need to be 
under face-to-face supervision of pharmacists. Sale over the internet is prohibited for these scheme, 
but DTC advertisements are allowed. Drug classified as guidance-mandatory drugs are actually GSL 
drug candidates. Drugs are designated in this scheme at least three year for pharmacovigilance. 
During this period, other brands are not allowed to be re-classified. This affects that drugs containing 
the same active ingredient are possible to be classified into different schemes. After the safety for 
self-medication established, guidance-mandatory drugs may be reclassified downward to GSL drugs 
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further. Thus, it is like a trial period for GSL drug candidates and also similar to market exclusivity 
period of drug re-classification in the US or the UK [27, 98, 136].  
 The criteria of guidance-mandatory drug scheme was not clearly described, but shortly 
written in the governments’ documents as drugs that do not have clinical effects as significant as 
prescription drugs, and also intend to be for self-medication, however, pharmacist supervision is still 
required to ensure patient safety [98].  
 
3. General sale list (GSL) drugs / non-prescription drugs 
 GSL drugs are drugs that do not need prescriptions same as guidance-mandatory drugs. It 
can be further sub-classified into three categories, depending on their risk.  
 3.1. GSL drug class 1 
 GSL drug class 1 still need supervision from pharmacists, however, they can be sold over 
the internet. Pharmacists can advise patients not only face-to-face, but also through media, such as 
e-mail or other programs. GSL class 1 are the next switch class after guidance-mandatory drug 
shows adequate safety for self-medication. Pharmacovigilance data over the internet sale is required 
while drugs classified into the scheme at least 1 year. Having established safety data, drugs may 
further classified into GSL drug class 2 and 3. 
 3.2. GSL drug class 2 
 GSL drug class 2 are drugs that already show safety for self-medication, but the risk of 
drugs is in moderate level. Supervision from pharmacists are not compulsory. 
 3.3 GSL drug class 3  
 Similar to GSL class 2, they are drugs that safe for patients to self-medicate, but the risk of 
drugs is in low level. Supervision from pharmacists are also not compulsory [27, 98, 136].  
 GSL drug class 1 can be distributed only in non-health insurance pharmacies, while GSL 
drug class 2 and 3 can be distributed through retailers. However, these retailers must have non-
pharmacist licensed sellers available during operation. All GSL drug class can be sold over the 
internet and allowed to DTC advertise [27, 98, 136, 151].  
 The criteria of GSL drug class are not detailly described, but can be obtain from the 
conference presented by PMDA. OTC drugs should have the guaranteed safety, quality and safety; 
their labels and other information should be available for consumers to self-medicate. They also 
might be lifestyle medicines that consumers need. They must comply with the latest standard 
knowledge in pharmacy, such as public health and nutrition [138].  
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Singapore 
  

Singapore, officially name as the republic of Singapore, is most successful country located 
in Southeast Asia. Although it is a small island country, Singapore is placed in high ranking in many 
aspects, such as educations, quality of life, and healthcare. Healthcare system in Singapore is 
responsible by the Ministry of Health of Singapore. Accepted in globally, healthcare system in 
Singapore has been noticed as one of the most efficient system in the world from maintain financing, 
while achieve good health outcomes.   
 

Table D: Country context of Singapore 

Context Data 
States Unitary state 
Populations 5.63  million people[159] 
Life expectancy of birth  83.5  years [147] 
Human development index (world ranking) 0.935 (9) [146, 147] 
Learning-Adjusted Years of Schooling (LAYS) 12.9 [145] 
Gross domestic product (GDP) per capita  90,091 (2011 PPP$3) [147] 
Current health expenditure 4.5% of GDP [147] 
Regulatory agency Health Sciences Authority (HSA) [135] 

Healthcare system world ranking by WHO2 6 [6] 

Universal healthcare coverage implementation Yes [161] 
Physician density (per 10,000 populations) 23.063 [162] 
Pharmacist density (per 10,000 populations) 5.09 [163] 
Pharmacy practice 
- Response to patients’ symptoms Yes [152] 
- Vaccination No[153] 
Pharmacy 
- Pharmacy schedule No 
- Non-pharmacist pharmacy  No  
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Drug classification scheme 
 In Singapore, a particular drug can simultaneously regulated under several acts, such as 
Poison acts. However, all drugs are regulated under Health Product acts. The final decision of drug 
classification is responsible by Health Science Authority (HSA) [99]. Drugs in Singapore will be 
reclassified by brands to provide one year-market exclusivity for the originate company [129]. This 
affect that drugs containing same active ingredient are possible to be classified into different 
schemes.   

Based on quality, safety and efficacy characteristics, drugs are classified into three forensic 
classifications: prescription-only medicines, pharmacy-only medicines, and general sale list 
medicines [135].  

 
1. Prescription-only medicines (POM) 
 POM are drugs that designated to require prescriptions to be dispensed. Patients can 
obtain them from physicians or dentists, or have to take prescriptions to retailed or online pharmacies 
and receive drugs under pharmacist supervisions [108, 135]. POM in Singapore are not allowed to 
directly advertise to public. Their patient information leaflets are not compulsory [113].  
 The criteria of POM are thoroughly described in HSA government website.  

Drugs must be POM if they meet these criteria:  
(i) The drug use can affect to human health directly or indirectly, although they are correctly 

used,  
(ii) Drugs usually incorrectly used and result in direct or indirect danger to health,  
(iii) Drug monitoring is required to ensure effectiveness and safety from side-effects,  
(iv) Drugs are injections.  
HSA also provides more criteria that need to take into consideration when deciding to 

classify drugs as POM. These criteria are:  
(i) whether active ingredients are listed in the Narcotic Drug Convention or the Psychotropic 

Substances Convention,  
(ii) whether drugs can be abused or used for recreation purpose,  
(iii) whether drugs must be administered only in the hospitals,  
(iv) whether the symptoms need special facilities that available in the hospitals or other 

specific institutions to diagnose, and  
(v) whether products require medical supervision throughout the treatment course to ensure 

safety from side-effects, although the products are intended for outpatients [135].  
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2. Pharmacy-only medicines (P) 
 Pharmacy-only medicines do not require prescriptions to be dispensed, however, they still 
need pharmacist involvement. In retailed pharmacies, they need to be kept behind the pharmacists’ 
counter. Online pharmacies are also allowed to sell this drug scheme only under pharmacist 
supervision [108, 135]. DTC advertisements are permitted for these drugs, while patient information 
leaflets are not compulsory [108].  
 Pharmacy-only medicines in Singapore can be further sub-classified into two categories: the 
first schedule and the second schedule [176].  
  2.1 The first schedule contains pharmacy-only medicines that can be sold under 
pharmacist supervision in all case [176].  
 2.2 The second schedule contains drugs that their actual status is POM, however, in some 
conditions, they are exempted to be sold as pharmacy-only medicines in limited sale and supply. 
Each drug exemption has their own criteria. The exemption criteria consists of the drugs’ indications, 
and labels, which must describe maximum daily dose, maximum supply, and minimum age of 
patients allow to use drugs [176].  
 The criteria of pharmacy-only medicines described in details in HAS website.  

Drugs must be classified as pharmacy-only medicines if they meet these criteria:  
(i) pharmacist supervision and consultation are required to ensure the suitable choices of 

treatments,  
(ii) drug interaction, contraindications, precautions, or warnings are not easy to recognized 

by consumers and thus require the enforcement from pharmacists, and  
(iii) products need special precautions for storage and/or handling [108].  

 
3. General sale list medicines (GSL) 
 In Singapore, GSL drugs can be sold in any retailers and over the internet  without 
supervision from healthcare professionals. Designation of GSL drugs intended for patients to be self-
medicated and therefore should be safe without any healthcare professional advice [108, 135].  DTC 
advertisements are allowed, but patients information leaflets are compulsory [108]  .  

The criteria of pharmacy-only medicines described in details in HSA website. These criteria 
are: 

(i) drugs are rationally safe to be self-medicated without healthcare professionals’ 
supervision, 
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(ii) drug interaction, contraindications, precautions, or warnings are easy to recognized by 
consumers, 

(iii) drugs have only small risk of hazard, misuse, and misdiagnosis, and  
(iv) special precautions of product storage and handling are not necessary [108].  
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Malaysia 
 

 Malaysia is the Islamic country located in Southeast Asia. It contains the multi-ethic 
including Malays, Chinese, Indian and others. Malaysia is the federal state consists of thirteen states 
and three territories. Their healthcare system contains both Universal Healthcare Coverage and 
private health insurance. Ministry of Health is the responsible organization, while National 
Pharmaceutical Regulatory Agency (NPRA) is a drug regulatory agency.    
 

Table E: Country context of Malaysia 

Context Data 
States Federal state 
Populations 32  million people[159] 
Life expectancy of birth  76.0  years[147] 
Human development index (world ranking) 0.804 (61)[146, 147] 
Learning-Adjusted Years of Schooling (LAYS) 9.1[145] 
Gross domestic product (GDP) per capita  28,176 (2011 PPP$3)[147] 
Current health expenditure 3.8% of GDP[147] 
Drug Regulatory agency  National Pharmaceutical Regulatory Agency 

(NPRA)[177] 

Healthcare system world ranking by WHO2 49[6] 

Universal healthcare coverage implementation Yes[161] 
Physician density (per 10,000 populations) 15.132[162] 
Pharmacist density (per 10,000 populations) 3.47[163] 
Pharmacy practice 
- Response to patients’ symptoms Yes[100] 
- Vaccination No[154] 
Pharmacy 
- Pharmacy schedule No 
- Non-pharmacist pharmacy  No  
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Drug classification scheme 
 In Malaysia, a particular drug can simultaneously regulated under several acts. However, all 
drugs are regulated under the Poison Act. This act classifies all chemical substances; only certain 
groups from classification are human drugs. Drugs are classified by their active ingredients. There 
are five classes of poisons: group A, group B, group C, group D and non-scheduled poisons [177].  
 
1. Group A poison 
 Group A poison contains chemical substances that are highly toxicity. They are not allowed 
to be sold to public, or general retailers in Malaysia. Only wholesalers can sell group A poisons to 
licensed pharmacists in Malaysia or export to client abroad. Examples of group A poisons are  
alclofenac or amidopyrine [177]. 
 
2. Group B poison 
 Chemical substances under this class are the treatments required prescriptions from 
physicians to be dispensed. They are similar to prescription-only medicines in other countries. 
Patients can obtain group B poisons directly from physicians or taking prescriptions to pharmacies 
and receive them under pharmacist supervision [177]. In Malaysia, DTC advertisement of group B 
poisons are prohibited [116]. 
 The criteria of group B poison is broadly stated in the government website. However, the 
expert reports some characteristics of group B poisons as (i) need be used for treat any symptoms 
that need diagnosis from physician, (ii) physician supervisions are required to ensure patient safety, 
and (iii) new drugs [139]. 
 
3. Group C poison 
 Group C poison can be sold to patients without prescriptions as treatments, but only under 
pharmacist supervision in pharmacies. These drugs also need to be kept behind the pharmacists’ 
counter [177].  Although they can be sold in pharmacies, sale in retailers are still prohibited. These 
drugs are not permitted to be directly advertised to public [116]. 
    The criteria of group C poison are also broadly stated in the government website. 
However, the expert reports some characteristics of group C poisons as treatments for disease that 
do not need physician supervision due to less complex, but still need pharmacists to confirm the 
right self-diagnosis [139].  
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4. Group D poison 
 Group D poison is the chemical substances used only in laboratories and therefore not a 
treatments used in humans. Examples of Group D poisons are acetone and methyl bromide [177].   
 
5. Unscheduled poison 
  Any poisons not included in any group previously described are considered as not 
regulated under the poison act. This drug scheme is the only group that can be sold widely in 
retailers and over the internet without healthcare professional involvement. Therefore, it is similar to 
general sale list drugs in other countries [177]. DTC advertisements are allowed for these drugs. The 
comprehensive labels are also compulsory for this drug group [116]. 

Drugs exempted from the poison list are any chemical substances that do not meet criteria 
of other poison group. The expert also said that the characteristics of them must be self-diagnosis, 
self-selection and self-management [139]. 
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The Philippines 
  

The Philippines has the official name as the Republic of the Philippines. It locates on 
Southeast Asia and consist of approximately 7,600 islands. The Philippines are the member of many 
organizations, such as United Nations, World Trade Organization, and Association of Southeast 
Asian Nations. The healthcare system in the Philippines was ranked by WHO as 60 [6]. The 
governments recently implement the Universal Healthcare Coverage in 2019 for all Filipino citizens 
[161]. This is the great reform of the healthcare system since it supports health service and drug 
accessibility while patients do not have to endure the financial problems.   

 
Table F: Country context of the Philippines 

Context Data 
States Unitary state 
Populations 107  million people [159] 
Life expectancy of birth  71.1  years [147] 
Human development index (world ranking) 0.712 [146, 147] 
Learning-Adjusted Years of Schooling (LAYS) 8.4[145] 
Gross domestic product (GDP) per capita  7,943 (2011 PPP$3)  [147] 
Current health expenditure 4.4% of GDP [147] 
Regulatory agency  Food and Drug Administration of the 

Philippines (FDA) [178]  

Healthcare system world ranking by WHO2 60 [6] 

Universal healthcare coverage implementation Yes [179] 
Physician density (per 10,000 populations) 12.75 [162] 
Pharmacist density (per 10,000 populations) 3.31 [163] 
Pharmacy practice 
- Response to patients’ symptoms Yes [179] 
- Vaccination Yes [149] 
Pharmacy 
- Pharmacy schedule No 
- Non-pharmacist pharmacy  No  
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Drug classification scheme 
 The Food and Drug Administration of the Philippines regulate drugs under the Philippine 
Pharmacy Act. In this country, drugs are classified by their active ingredients. If one brand is 
reclassified, all brands, contain the same active ingredients must be reclassified too. According to 
the Philippine Pharmacy Act, drugs can be divided into five categories: dangerous drugs, exempted 
dangerous drugs, prescription drugs, over-the-counter drugs and household remedies [101].  
 
1. Dangerous drugs  (DD, Rx) 
 These drugs are narcotic and psychotropic drugs, which are listed in the Comprehensive 
Dangerous Drugs Act 2002. They require special prescriptions called yellow prescriptions, issued by 
physicians to be dispensed.[121] Patients must bring the yellow prescriptions to pharmacies to 
obtain them. Pharmacist must check that the prescriptions are not expired before dispense these 
drugs to patients [121].  
 
2. Exempted Dangerous drugs (EDD, Rx) 
 These drugs are narcotic and psychotropic drugs that exempt from the Comprehensive 
Dangerous Drugs Act 2002. Although the yellow prescriptions of these drugs are not required, they 
need to be prescribed from physicians who have S2 license [121].  
 
3. Prescription drugs (Rx) 
 Prescription drugs must be dispensed under pharmacist supervision and with common 
prescriptions issued by physicians. They can be distributed in both retailed and online pharmacies. 
This scheme similar to Prescription-only medicines in other countries [101]. DTC advertisements are 
strictly prohibited [117].  
 The criteria of prescription drugs in the Philippines are not clearly describe in the Food and 
Drug Administration of the Philippines’ website. So, I decide to use the criteria of these drugs based 
on the criteria of over-the-counter drug scheme in opposite way. They are described as drugs 
contain active ingredients that need physician supervision or adverse drug reaction (ADR) 
monitoring due to unproved safety and efficacy, narrow margin of safety, and low therapeutic index 
[141, 142].  
 
4. Over-the-counter drugs 
 These drugs are drugs that do not require prescriptions to be dispensed but still need 
pharmacist supervision. The governments allow these drugs to be sold in retailed and online 
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pharmacies, but not in retailers [141, 142]. DTC advertisements of this drug scheme are prohibited 
[117].   
  The criteria of over-the-counter drugs are found in policies and guidelines 
on over the counter (OTC) drug products. These criteria are: 
 (i) the product is time-tested under investigation and extensive clinical use, 
 (ii) active ingredients of products have wide safety margin and high therapeutic index; and 
do not require monitoring from healthcare professionals, 
 (iii) active ingredients of products have been proved that they are safe and effective. 
 (iv) active ingredients of products must not be listed in the following lists: List B 
(bioequivalent problem), List A (regulated by the Dangerous Drugs Board), and controlled drugs 
(designated by the International Narcotics Control Board) [141].  
 
5. Household remedies (HR) 
 Household remedies do not require healthcare professional supervision and also can be 
widely sold in retailers and over the internet [101]. Among all schemes, only this scheme is allow to 
directly advertise to public [117].   
 The criteria of household remedies are found in drug re-classification guideline in the 
Philippines. These criteria include (i) drugs that do not have recognized adverse drug reaction 
history at least 20 years, (ii) drugs that recorded in household remedies as per A.O. No. 117 s. 1992 
[142].  
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Canada 
 
 Canada is among the most political powerful countries in the world. It is a federal state, 
located in Northern America. Canada consists of ten provinces and three territories with 
decentralized politics, including the healthcare system, known as Medicare. However, Medicare is 
more like standard healthcare system to all provinces and territories than the national level. Medicare 
also provides universal healthcare coverage for Canadian citizens, funding from their tax. All basis 
medical services and treatments are included in these public insurance [180]. Drug regulatory 
agency in Canada, known as Health Canada, is also accepted by WHO as the stringent one [78]. 
 
Table G: Country context of Canada 

Context Data 
States Federal state 
Populations 37  million people[159] 
Life expectancy of birth  82.3  years[147] 
Human development index (world ranking) 0.922 (13)[146, 147] 
Learning-Adjusted Years of Schooling (LAYS) 11.7[145] 
Gross domestic product (GDP) per capita  44,051 (2011 PPP$3)[147] 
Current health expenditure 10.5% of GDP[147] 
Regulatory agency  Health Canada, The National Association of 

Pharmacy Regulatory Authorities (NAPRA) 

Healthcare system world ranking by WHO2 30[6] 

Universal healthcare coverage implementation Yes[161] 
Physician density (per 10,000 populations) 26.102 [162] 
Pharmacist density (per 10,000 populations) 11.24 [163] 
Pharmacy practice 
- Response to patients’ symptoms Yes [155] 
- Vaccination Yes [149] 
Pharmacy 
- Pharmacy schedule No 
- Non-pharmacist pharmacy  No  
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Drug classification scheme 
In Canada, national drug regulatory scheme, which is regulated by the National Association 

of Pharmacy Regulatory Authorities (NAPRA), was analyzed in this study. This pharmacy regulatory 
body designates drug classification after classification by Health Canada to set standards and 
guidelines for all Canadian provinces and territories, except Quebec. Two members, British 
Columbia and Newfoundland & Labrador, designate the drug classification scheme based on their 
own drug regulatory agencies with recommendations from NAPRA, whereas the regulation of the rest 
of the provinces and territories are automatically in force from NAPRA’s designation [125].  

Based on NAPRRA schedule, drugs in Canada are classified by their active ingredients into 
four schedule: schedule 1, schedule 2, schedule 3, and unscheduled drugs [102].  

 
1. Schedule 1  
 Drugs designated into schedule 1 require prescriptions to be dispensed. These drugs can 
be distributed in the public via hospitals, retailed pharmacies and online pharmacies under 
pharmacist supervision [102, 106]. The government allow DTC advertisement of these drugs only if 
they are not listed as controlled or narcotic substances. Moreover, only reminder advertisements6 
and help-seeking advertisements 7are allowed, but product claim advertisements 8of these drugs are 
not [112].  
 The criteria of drug classification in Canada use the cascading system. Thus, any drugs 
comply to any schedule 1 criteria below are designated to schedule 1. If they do not meet these 
criteria, the next step should be schedule 2 criteria consideration. 

(i) Only prescribing practitioner can identify the requirement of drug use. 
(ii) Drug use needs evaluation and/or adjuvant care. 
(iii) Despite correct use, drugs can lead to dependency. 
(iv) Despite normal therapeutic dosage levels, drugs use can result in serious drug adverse 

events. 
(v) Drugs have narrow safety margin in healthy populations and/or multiple medical problem 

people. 
(vi) Drugs are known to have serious drug interactions.  
(vii) Drug use can contribute to microorganism resistant. 

 
6 Only contains drug name, price, and quantity subjected to the Health Canada regulations. Drug 
indications are prohibited.  
7 Only specific disease are allowed to present, while any relations specified to prescription drugs are 
prohibited.  
8 Advertisements that allow to present drug name, indication, benefits and risks. 
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(viii) New drugs that are not intended to use for self-medication. 
(ix) Drugs are not widely use in populations or drugs have insufficient evidences of drug use 

consequence [137].  
 
2. Schedule 2 
 Drugs designated in Schedule 2 do not require prescriptions to be dispensed, yet 
pharmacist involvement is needed. These drugs must kept behind the pharmacists’ counter in 
retailed pharmacies, and prohibit to place in public area in pharmacies for patient self-care. Online 
pharmacies are permitted to sell these drugs with pharmacist supervision [102, 106]. Health Canada 
permits all types of DTC advertisements of drugs in schedule 2 [112].   

The criteria of drug classification in Canada use the cascading system. Thus, any drugs 
comply to any schedule 2 criteria below are designated to schedule 2. If they do not meet these 
criteria, the next step should be schedule 3 criteria consideration. 

(i) Healthcare professionals need to identify or confirm the correct treatment choices for the 
symptoms. 

(ii) Drug monitoring by pharmacists is required for a long-term therapy or re-treatments. 
(iii) Drugs need timely access when it is emergency or in the situation that prescriptions are not 

practical. 
(iv) Drug administration must be in healthcare setting and under healthcare professionals 
(v) Drug are injections and do not meet certain criteria of schedule 1 
(vi) According to their properties, drug use can lead to misuse or potential dependency. 
(vii) Pharmacists’ intervention of drug selection is required to ensure the correct of self-

diagnosis. 
(viii) Drug use may mark or delay the recognition of serious ailments. 
(ix) Drugs have serious or significant side effects, adverse drug reactions, or drug interactions; 

that cannot adequately explained in the labels. 
(x) Pharmacists’ enforcement is required to support appropriate and safe drug use, which not 

effective enough when describe only on labels. 
(xi) New drugs for self-medication by patients [137].  

 
3. Schedule 3  
 Drugs that are designated in Schedule 3 are less strict than in schedule 1 and 2. These 
drugs do not require both prescriptions and pharmacist supervision to be obtained. However, they 
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still need to be sold in retailed or pharmacies. They can be displayed in the public section of retailed 
pharmacies [102, 106]. DTC advertisements are also allowed for these drugs [112].  

The criteria of drug classification in Canada use the cascading system. Thus, NAPRA 
designates drugs to schedule 3 when they comply to schedule 3 criteria below, but not schedule 1 
and 2. If they do not meet these criteria, they will be unscheduled drugs. 

(i) Chronic use of drugs may mark or delay the recognition of serious ailments. 
(ii) New drugs, which pharmacists should provide the advice if necessary, for self-selection and 

self-medication by patients.  
(iii) Drugs are used for persistent or recurring symptoms; pharmacists are required to advice 

and recommend appropriate use if necessary. 
(iv) According to their properties, drug use may lead to misuse or potential dependency 
(v) Pharmacists’ enforcement is required to support appropriate and safe drug use, which 

occasionally  are confused when describe only on labels [137].  
 

4. Unscheduled drugs 
 Unscheduled drugs are the least strict drug scheme in Canada. They can be sold in 
retailers for patients to self-medicate. Healthcare professional involvement is not required [102, 106].   
DTC advertisements are also permitted [112].  

The criteria of drug classification in Canada use the cascading system. NAPRA designates 
drugs as unscheduled when they do not comply to any criteria of other previous schedules [137].  
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Thailand 
 
 Thailand, formerly known as Siam, is Buddhism country located in Southeast Asia. Thailand 

consists of 77 provinces. Its healthcare system was recognized as the most successful system 

among upper-middle income country. Universal Healthcare Coverage was introduced in Thailand in 

2001. Thai citizens covered under one of three schemes: the National Health Security Office, the 

Social Security Office and the Civil Services Medical Benefits Scheme. Thailand has approximately 

13,405 public hospitals, 384 private hospitals, 13,510 clinics, 17,069 type 1 community pharmacies, 

and 2,865 type 2 community pharmacies. Type 1 community pharmacies sell any types of drugs and 

require a pharmacist on duty during operating hour. Type 2 community pharmacies sell limited non-

prescription drugs and allow other certified non-pharmacists on duty during operating hour [8, 9]. In 

2005, the Ministry of Public Health ceased licensing of new Type 2 community pharmacies, which led 

to the decreasing of a number of type 2 community pharmacies [10].  

 

Table G: Country context of Thailand 

Context Data 
States Unitary state 
Populations 69  million people [159] 
Life expectancy of birth  76.9  years [147] 
Human development index (world ranking) 0.765 (77) [146, 147] 
Learning-Adjusted Years of Schooling (LAYS) 8.6 [145] 
Gross domestic product (GDP) per capita  16,905 (2011 PPP$3) [147] 
Current health expenditure 3.7% of GDP [147] 
Regulatory agency Thai Food and Drug Administration (TH FDA) 

[12] 
Healthcare system world ranking by WHO2 47 [6] 
Universal healthcare coverage implementation Yes [161] 
Physician density (per 10,000 populations) 8.096 [162] 
Pharmacist density (per 10,000 populations) 5.53 [163] 
Pharmacy practice 
- Response to patients’ symptoms Yes [156] 
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Context Data 
- Vaccination No [156] 
Pharmacy 
- Pharmacy schedule Yes [9] 
- Non-pharmacist pharmacy  Yes [9] 

 
Drug classification scheme 
 Thai FDA is responsible for drug classification decision. Drugs in Thailand, regulated under 
one of three acts: the Psychotropic Substance Act A.D. 2016, the Narcotic Act A.D. 2019 and the 
Thai drug act, A.D. 2019 [12, 118, 119]. the Psychotropic Substance Act A.D. regulate Psychotropic 
drugs. These drugs always need prescriptions to be dispensed [118]. the Narcotic Act A.D. 2019 
regulated narcotic drugs. Several of them, such as codeine, require prescriptions and are available 
only at hospitals. However, combination drugs contained narcotic drugs can be sold in pharmacies 
without prescription requirement, but patient names and citizen identification are requested to 
prevent drug abuse [119]. the Thai drug act, A.D. 2019 regulate the rest drugs. These drugs are 
subdivided by their active ingredients into four categories: controlled drugs, dangerous drugs, non-
dangerous drugs, and household remedies [12].  
 
1. Controlled drugs 
 Controlled drugs in Thailand require prescriptions to be dispensed. They are allowed to be 
distributed via hospitals and retailed pharmacies. Patients must always receive these drugs only 
under pharmacist supervision [11, 12]. DTC advertisements of these drugs are prohibited [115].  
 The criteria of controlled drugs can be found in the Thai FDA official website (in Thai) and 
from the presentation materials from the Thai FDA (in English). These criteria are described below. 

(i) Correct drug use without physicians’ supervision can lead to direct danger: high general 
toxicity, reproductive toxicity, genotoxicity, moderate-to-high frequency adverse drug 
reaction type A, low-to-high frequency adverse drug reaction type B, serious drug-drug 
interactions or food-drug interactions. 

(ii) Correct drug use without physicians’ supervision can lead to indirect danger from masking 
symptoms of serious diseases, such as cancers and heart disease. 

(iii) Drug use should be under physicians’ supervision to ensure correct use or drugs usually 
are misused widely. 

(iv) Drugs are intended to treat symptoms that require a diagnosis from physicians 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

104 

(v) Drug use can lead to negative impact to society, although they are safe enough to be 
classified as dangerous drugs, for example drug that often abused, drugs that usually used 
for illegal recreations, narcotics, and psychotropic substances [1, 11].  
 

2. Dangerous drugs 
 Dangerous drugs in Thailand do not require prescriptions to be dispensed, however 
pharmacist supervision is still required [11, 12]. These drugs can be sold in hospitals or retailed 
pharmacies, but not retailers. DTC advertisements are prohibited [115].  

The criteria of dangerous drugs can be found in the Thai FDA official website (in Thai) and 
from the presentation materials from the Thai FDA (in English). These criteria are described below. 

(i) Drugs do not meet any criteria of controlled drugs. 
(ii) Drug use can be explained or advice from pharmacists; while physicians’ supervision is not 

necessary [1, 11].  
 
3. Non-dangerous drugs 

Non-dangerous drugs, known as non-dangerous and non-specially-controlled ready-
packed drugs in Thailand, are drugs that governments do not announce to be designated in any 
schemes, or exempt from other schemes [11, 12]. These drugs can be sold in retailed pharmacies, 
both type 1 and type 2. They can be placed in the public area in the pharmacies. DTC 
advertisements are allowed for these scheme [115].  

 The criteria of non-dangerous drugs can be found in the Thai FDA official website (in Thai) 
and from the presentation materials from the Thai FDA (in English). These criteria are described 
below. 

(i) Drugs do not meet any criteria of controlled drugs and dangerous drugs. 
(ii) Drugs are not injection. 
(iii) Drugs have low risk, supported by well-established evidence, in vulnerable people: children, 

pregnancy, lactating women, the elderly, and patients suffering from liver or renal 
dysfunctions.  

(iv) Drug administration do not require instruction from healthcare professionals; patients can 
administer drugs by following labels or package inserts [1, 11].  
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4. Household remedies 
 Household remedies are drugs that can be widely sold in retailers and over the internet. The 
supervision from healthcare professionals are not required [11, 12, 107]. DTC advertisements are 
permitted in this country [115].  

The criteria of household remedies can be found in the Thai FDA official website (in Thai) 
and from the presentation materials from the Thai FDA (in English). These criteria are described 
below. 

(i) Drugs do not meet any criteria of controlled drugs and dangerous drugs. 
(ii) Drugs are not injection. 
(iii) Drugs are intended for symptoms that can be self-diagnosed, without healthcare 

professionals’ involvement. 
(iv) Drugs have low risk, supported by well-established evidence, in vulnerable people: children, 

pregnancy, lactating women, the elderly, and patients suffering from liver or renal 
dysfunctions.  

(v) Drug administration do not require instruction from healthcare professionals and are easy to 
administer by patients when follow labels or package inserts [1, 11].  
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