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INTRODUCTION  
Medicines, particularly essential ones, play a 

significant role in healthcare services, addressing healthcare 

needs based on factors such as disease prevalence, effectiveness, 

safety, and cost-effectiveness [1,2]. Essential medicines are 

a crucial component of the sustainable development goals 

(SDGs) aiming to ensure access to safe, effective, quality, and 

affordable essential medicines and vaccines for all [3]. They are 

also integral to achieving Universal health coverage, ensuring 

access to health services, including essential medicines, without 

financial hardship [4].

According to the 2000 World Health Report, 

approximately one-third of the world’s population lacks access 

to essential medicines [5]. This situation is more severe in 

less affluent nations in Africa and Asia, where up to 50% of 

the population lacks reliable access to necessary medications. 

Improving access to essential medicines and vaccines has the 

potential to save around 10 million lives annually, with 4 million 

specifically in Africa and Southeast Asia [6]. In 2019, about 5.2 

million children under five, including 2.4 million newborns, 

died from preventable or treatable causes such as inadequate 

nutrition, lack of immunization, and insufficient treatment for 

common childhood illnesses [7].

Challenges in obtaining essential medicines are 

evident due to factors such as limited availability, excessively 

high medication prices, and restricted affordability [8,9]. 

National policies, medicine pricing, and procurement strategies 

are necessary to ensure affordable medicines [10]. Despite the 

obstacles posed by high medicine prices, access improvements 
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ABSTRACT
Essential medicines are vital for healthcare, but nearly one-third of the global population faces challenges accessing 

them. World Health Organization (WHO) and Health Action International (HAI) collaborated on a manual with 

standardized methods for measuring drug availability, prices, and affordability to assist governments in formulating 

effective policies. A systematic review was conducted to analyze the availability, pricing, and affordability of 

essential medicines across several Asian countries. A comprehensive search was conducted across databases (Scopus, 

PubMed, and Google Scholar). The review targeted studies that employed WHO-HAI methods. Articles predating 

2018 and those not published in English were excluded, resulting in seven articles and subsequently presented 

descriptively. The availability in the public sector is generally lower than in the private sector. Moreover, the overall 

availability in public and private sectors falls below the targets set by the WHO global action plan. Private-sector 

medicine prices were consistently higher than in the public sector. Affordability analysis showed that branded drugs 

were less accessible compared to generic drugs, with a majority of medications requiring more than one day’s 

income (1.1–5.2) for individuals to afford. The comprehensive assessment highlights the need for ongoing efforts 

by authorities to regulate and improve the availability, pricing, and affordability of essential medicines to ensure 

universal accessibility.O
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The inclusion criteria for this systematic review were as 

follows: the study had to focus on the availability and 

affordability of essential medicines in hospitals, clinics, or 

community pharmacies in various Asian countries and employ 

WHO-HAI methods in their assessment of drug availability and 

affordability. Conversely, the exclusion criteria included studies 

published before 2018 and studies not published in the English 

language. A total of seven articles were selected for comparative 

analysis to gather insights into the state of drug availability and 

affordability in Asia.

Study quality assessment
By the assessment tools provided by the Joanna 

Briggs Institute, the researcher evaluated the methodological 

quality and risk of bias within the studies included in this 

systematic review. The assessment checklist encompasses 

eight criteria distributed across four key domains, which 

are: i) sampling techniques; ii) research subjects; iii) data 

collection; and iv) analytical methods [15]. Each criterion 

was assessed as “yes” (earning one point), “no” (zero points), 

“unclear” (zero points), or “not applicable” (one point). The 

methodological quality of each study was subsequently 

categorized as low (0–3 points), moderate (4–6 points), or 

high (7–8 points) [16]. 

Data extraction
The following data were collected from all the studies: 

i) basic information of literature including title, first author, 

publication year, the country where it took place, and the 

number of healthcare facilities involved. ii) Outcome measures 

including availability, median Median price ratio (MPR), and 

affordability of essential medicines based on the list of drugs 

from each paper.

can still be achieved, even in the face of weak infrastructure 

and poverty [11]. The difficulty in finding reliable information 

on medicine prices and availability hampers governments in 

constructing effective medicine pricing policies or evaluating 

their impact. It also makes it challenging to compare medicine 

expenditures with other countries at a similar stage of 

development. Those responsible for purchasing medicines 

struggle to negotiate better deals due to a lack of a solid 

negotiation basis. Even in countries with greater purchasing 

power, governments, insurance funds, and hospitals often face 

difficulties in selecting medicines due to a lack of information 

[12].

In 2003, the World Health Organization (WHO) 

and Health Action International (HAI) jointly published a 

manual detailing standardized approaches for measuring drug 

prices, aiding policymakers in identifying purchase prices and 

potential policy-related challenges. Consequently, healthcare 

institutions must ensure the accessibility of essential medicines, 

particularly for prevalent diseases with high incidence rates [5]. 

The WHO HAI method is a reliable approach for assessing the 

accessibility of pharmaceuticals. It involves utilizing core drug 

and supplementary drug references provided by established 

sources. Within the WHO/HAI methodology standards, there is 

a list of essential medications at both global and regional levels. 

This standardization of drugs, assessed globally and regionally, 

allows for valuable comparisons with other nations and 

international benchmarks. Typically, they survey global core 

medications, regional core medications, and supplementary 

drugs. The choice of supplementary drugs is made at the national 

level based on each country’s specific healthcare priorities or to 

gather data on particular therapeutic categories [13].

HAI surveys across 50 countries have revealed notably 

high drug prices, especially in the private sector, often exceeding 

80 times the international reference price (IRP). Availability of 

essential medicines tends to be low, particularly in the public 

sector, sometimes resulting in their complete unavailability. 

The cost of healthcare is often unaffordable, with patients 

needing more than 15 days’ wages to cover the expenses of a 

30-day treatment regimen [14]. This systematic review aimed 

to analyze the availability, pricing, and affordability of essential 

medicines across multiple Asian countries. The intention is 

to offer evidence-based findings to support policymaking 

endeavors focused on improving the accessibility and fairness 

in obtaining essential medicines.

METHODS
A systematic search was conducted across several 

databases, which included Scopus, PubMed, and Google 

Scholar. This search utilized a combination of Boolean 

operators (AND, OR) and specified fields (Title, abstract, 

and all fields) to ensure thorough coverage. The search 

terms employed were as follows: “Availability of medicine,” 

“Availability of drugs,” “Availability of key essential 

medicines,” “Drug availability,” “Essential medicines,” “Drug 

affordability,” and “WHO HAI.”

The research adhered to the Preferred Reporting 

Items for Systematic Reviews and Meta-Analysis (PRISMA) 

guidelines, ensuring a systematic and standardized approach. Figure 1. PRISMA diagram of retrieved studies. 
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RESULTS

Search results
A PRISMA diagram illustrating the search process 

for this review is presented in Figure 1. As demonstrated in 

the PRISMA diagram, a total of 133 articles were identified 

in electronic databases, comprising 43 from Scopus, 61 from 

Google Scholar, and 29 from PubMed. Four duplicate articles, 

seven articles not published in the English language, and 41 

articles not suitable with the criteria were excluded from this 

review, resulting in 81 articles. Screening based on the title and 

abstract, which specifically focused on essential medicines and 

studies conducted in Asia, led to the exclusion of 71 articles. 

Subsequently, 10 articles were assessed in full text, ultimately 

resulting in the eligibility of 7 articles for inclusion in the 

review.

Studies characteristics
Studies were conducted in several Asian countries, 

including China, Yemen, Pakistan, Indonesia, Vietnam, Jordan, 

and Bangladesh, between 2018 and 2020. All of these studies 

were carried out using a standardized survey instrument 

developed by the WHO and HAI. The research encompassed 

two major settings: the public sector and private sector, to assess 

the availability, pricing, and affordability of essential medicines 

as presented in Table 1. The results of the study quality 

assessment indicate that among the seven studies analyzed, 

three studies achieved a score of 6, two studies received a score 

of 7, and two studies scored 8. In summary, three studies (43%) 

were categorized as having moderate quality, while four studies 

(57%) were rated as high quality.

Drug availability in public and private sectors
The availability of each medication was represented as 

the percentage of the medicine’s presence in the facility on the 

day when data were collected. Several studies included in this 

review have provided insights into the availability of essential 

medicines across seven distinct regions presented in Table 2.

Research conducted in Zhejiang Province, China, 

revealed that the availability of Originator Brands (OBs) 

exceeded that of lowest-priced generics (LPGs) in the public 

sector, with OBs at 41.8% availability and LPGs at 35.1%. 

However, in the private sector, the situation reversed, with OBs 

at 36.7% availability and LPGs at 40.3% [17]. Contrastingly, in 

Jordan, the availability of essential medicines told a different 

story. In both the public and private sectors, the availability of 

OBs lagged behind that of LPGs. In the public sector, OBs were 

notably low at 9%, while LPGs had an average rate of 72%. In 

the private sector, both OBs and LPGs had higher availability, 

with rates of 57% and 67%, respectively [18].

Another study conducted a study in the Lahore 

Division, Pakistan, found that in the public sector, OBs were 

available at a mere 6.8%, while LPGs were more prevalent at 

Table 1. Characteristics of the studies. 

No Author Year Title Location
Setting Variables

Public 
sectors (n)

Private 
sectors (n) Availability Price Affordability

1 Dong et al. [17] 2020 Availability, prices, and affordability 

of essential medicines in Zhejiang 

Province, China

Zhejiang 

Province, China

30 30 v v v

2 Alefan et al. [18] 2018 Availability, prices, and affordability 

of selected essential medicines in 

Jordan: a national survey

Jordan 30 30 v v v

3 Saeed et al. [19] 2019 Evaluation of prices, availability and 

affordability of essential medicines 

in Lahore Division, Pakistan: a cross-

sectional survey using WHO/HAI 

methodology

Lahore Division, 

Pakistan

16 16 v v v

4 Kristina et al. [20] 2020 Evaluating accessibility of essential 

medicines in Indonesia: a survey on 

availability and prices in public and 

private health sectors

Yogyakarta 

Region, 

Indonesia

4 2 v v -

5 Nguyen et al. [21] 2021 Availability, prices, and affordability 

of essential medicines: a cross-

sectional survey in Hanam Province, 

Vietnam

Hanam Province, 

Vietnam

30 35 v v v

6 Kasonde et al. 
[22]

2019 Evaluating medicine prices, 

availability, and affordability in 

Bangladesh using WHO and HAI  

methodology

Bangladesh 40 95 v v v

7 Mohamed Ibrahim 

et al. [23]

2020 Availability of essential medicines in 

a Country in conflict: a quantitative 

insight from Yemen

Yemen 14 16 v - -
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the MPR, to facilitate international comparisons. The MPR was 

calculated by dividing the median local price of the medication 

by the IRP. This ratio indicated the extent to which the MPR 

was higher or lower compared to the IRP. For instance, an MPR 

of 2 signifies that the local medication price is double the IRP.

Most of the studies indicate that the median MPR 

in the private sector was higher than in the public sector as 

presented in Table 2. Several studies from Indonesia, Vietnam, 

and Bangladesh did not assess the availability of OBs in the 

public sector and only focused on the LPGs [20–22]. In contrast, 

studies from Yemen did not assess drug pricing in either the 

public or private sector [23]. Another study from Pakistan states 

that in public sector health facilities, patient prices, i.e., the 

prices paid by patients to obtain medicines were not estimated 

due to the provision of free medicines [19].

Studies conducted in Zhejiang province, China, reveal 

that the median MPR in the public sector for OBs was 13.41, 

and for LPGs was 5.21. In the private sector, the MPR for OBs 

was 14.75, and for LPGs was 4.94. This indicates that the price 

for OBs is higher than the lowest-priced generics [17]. Studies 

from Jordan show similar results, with both OBs and LPGs 

priced higher in both the public and private sectors. The median 

MPR for OBs and LPGs in the public sector was 5.8 and 1.16, 

respectively. In the private sector, the median MPR for OBs and 

LPGs was 9.7 and 7.5, respectively [18]. 

As explained above, a study conducted in Pakistan 

only assessed the median MPR in the private sector for both 

OBs and LPGs, with the median MPR for OBs at 2.45 and for 

LPGs at 1.36, respectively [19]. Another study from Indonesia, 

only evaluated the median MPR of LPGs in both the public and 

private sectors, resulting in 0.98 and 2.46, respectively [20]. 

The next study from Vietnam evaluated the median MPR for 

both the public and private sectors, but in the public sector, only 

35.3%. In the private sector, OBs showed higher availability 

at an average of 55%, whereas LPGs were less available at 

20.3% [19]. In Indonesia, there is a study on the availability 

of medicines that only assesses the availability of essential 

medicines, specifically LPGs, in both the public and private 

sectors. They found LPGs to be available at rates of 76.6% in 

the public sector and 60.58% in the private sector. However, no 

data were provided regarding the availability of OBs in either 

sector [20].

Nguyen et al. [21] conducted a study in Hanam 

Province, Vietnam, revealing a pattern where OBs had lower 

availability than LPGs. In the public sector, OBs were only 

available at 0.7%, while LPGs had a 63.2% availability. In 

the private sector, OBs were slightly more available at 13.7%, 

whereas LPGs had 47.9% availability [21]. In Bangladesh, 

another study indicated that OBs were not found in the public 

sector. Only LPGs were available with a mean availability of 

37%. In the private sector, which included retail pharmacies and 

private clinics, OBs were less available, with a 4% availability 

in retail pharmacies and 2% in clinics. Conversely, LPGs had 

higher availability, with a mean of 63% in retail pharmacies and 

54% in clinics [22].

In Yemen, the last study included in this review 

focused on the availability of LPGs medications. The results 

showed that the availability of LPGs in public pharmacies was 

lower compared to private pharmacies, with mean availability 

rates of 53.3% in public hospitals and 18.9% in public health 

centers, while private hospitals and private pharmacies had 

higher availability rates of 73.3% and 79.7%, respectively [23].

Drug pricing in public and private sectors
In this review, pricing information for individual 

medications was presented as a ratio to an IRP, expressed as 

Table 2. The availability and prices of essential medicines. 

Author Country

Availability Median MPR

Public sectors Private sectors Public 
sectors Private sectors

OBs LPGs OBs LPGs OBs LPGs OBs LPGs

Dong et al. [17] China 41.8% 35.1% 36.7% 40.3% 13.41 5.21 14.75 4.94

Alefan et al. 
[18]

Jordan 9% 72% 57% 67% 5.8 1.16 9.7 7.5

Saeed et al. 
[19]

Pakistan 6.8% 35.3% 55% 20.3% Free Free 2.45 1.36

Kristina et al. 
[20]

Indonesia NA 76.6% NA 60.58% NA 0.98 NA 2.46

Nguyen et al. 
[21]

Vietnam 0.7% 63.2% 13.7% 47.9% NA 0.95 6.24 1.65

Kasonde et al. 
[22]

Bangladesh NA 37% Retail 

pharmacies: 4% 

Clinics: 2%

Retail pharmacies: 63% 

Clinic: 54%

NA 0.78 Retail 

Pharmacies: 1.49 

Clinic: 1.63

Retail 

Pharmacies: 1.52 

Clinic: 1.57

Mohamed 

Ibrahim et al. 
[23]

Yemen NA Public Hospital: 

53.3% 

Public Health 

Center: 18.9%

NA Retail Pharmacies: 

79.7% 

Private Hospital: 73.3%

NA NA NA NA

OBs: Originator brands; LPGs: Lowest price generics. 

LPGs: Lowest Price Generics
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the median MPR of LPGs was assessed with a result of 0.95. 

In the private sector, the median MPR appeared to be higher for 

both OBs and LPGs when compared to the public sector, with 

the median MPR for OBs at 6.24 and for LPGs at 1.65 [21]. 

The study from Bangladesh also evaluated the median 

MPR for both the public and private sectors, but in the public 

sector, only LPGs were assessed with a median MPR of 0.78. In 

the private sector, the researchers not only evaluated the median 

MPR in retail pharmacies but also in private clinics. For OBs, 

the results for retail pharmacies and clinics were 1.49 and 1.63, 

respectively, while for LPGs, the results for retail pharmacies 

and clinics were 1.52 and 1.57, respectively. This shows that the 

median MPR in the clinics for both OBs and LPGs was higher 

than in retail pharmacies [22].

Drug affordability in private sectors
The subsequent variable examined in this review was 

drug affordability. Affordability was determined by comparing 

the total cost of acquiring standard treatments for common 

conditions to the daily wage of the lowest-paid unskilled 

government worker. In this review, drug affordability in the 

private sector was exclusively assessed as presented in Table 

3. This decision was primarily made because the majority of 

papers included in this review did not evaluate affordability 

in the public sector, especially for branded medications. In 

addition, two studies from Indonesia and Yemen did not assess 

drug affordability [20,23].

The focus of drug affordability in this review centered 

on the eight most frequently examined diseases from each study, 

including asthma, diabetes, hypertension, hypercholesterolemia, 

pediatric respiratory infection, adult respiratory infection, 

arthritis, and ulcers, each treated with standard medication. 

Affordability for each standard treatment was evaluated for 

both branded drugs OBs and generic drugs (LPGs). Generally, 

treatments that cost only one day’s income or less are deemed 

affordable, but if they exceed 1 day’s income, it is categorized 

as unaffordable.

Based on the reviewed data on drug affordability 

across various countries, a general observation was that 

branded drugs OBs were less affordable than the lowest-priced 

medicines. The affordability values for OBs for bisoprolol were 

1.5–2.7, simvastatin 1.3–4.3, ciprofloxacin 1.5–4.4, diclofenac 

1.5–2.3, and omeprazole 1.9–5.2. Almost all branded drugs 

had affordability values above 1, except for drugs to treat 

asthma (salbutamol inhaler) and pediatric respiratory infection 

(cotrimoxazole). Furthermore, some generic drugs were still 

not affordable, such as bisoprolol (2.18) and omeprazole (4). 

This indicates that patients would need to spend more than a 

day’s wage to acquire these drugs [18,22].

DISCUSSION
Overall, the availability of essential medicines in both 

the public and private sectors, as indicated by the reviewed 

studies, was below the WHO global action plan targets of 

achieving 80% availability of essential medicines by 2025 

[24,25]. Medicines must be adequately accessible to patients in 

both public and private sectors to ensure appropriate treatment 

and to achieve the overarching goal of improving their quality 
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of life [1]. The average availability of branded drugs OBs in 

both the public and private sectors is categorized as very low 

(<30%), while in the public sector, the average availability of 

generic drugs (LPGs) is classified as low (30%–49%), and in 

the private sector, it is relatively high (50%–80%) [26]. This 

result was because most people tend to purchase drugs at lower 

prices compared to innovator brands. In addition, in the public 

sector, the availability of generic drugs is higher compared to 

branded drugs due to the limited health budget provided by the 

government to public hospitals. As a result, public hospitals 

need to allocate funds efficiently by purchasing generic drugs 

[13].

This systematic review also indicates that the overall 

availability of essential medicines in the private sector surpasses 

that in the public sector. This aligns with findings from a 

study conducted across six low and middle-income countries 

(Bangladesh, Brazil, Malawi, Nepal, Pakistan, and Sri Lanka), 

revealing significantly lower overall medicine availability 

in public sectors across all countries when compared to the 

private sectors [27]. This happens because retail pharmacies 

have flexible ways of getting medicines. The groups that 

buy medicines have more options, and pharmacy operators 

can choose distribution companies that suit their needs. The 

different ways medicines are distributed can better and more 

flexibly meet the needs of these medicine-buying groups in 

retail pharmacies [28].

In terms of pricing assessed using the MPR, it is 

generally observed that the prices of medicines in the private 

sector tend to be higher than those in the public sector. Some 

papers also do not evaluate the prices of branded drugs OBs 

in the public sector. This might be because healthcare facilities 

in the public sector in some countries rarely provide branded 

medications. According to a study conducted in Pakistan, in 

public sector health facilities, patient prices—meaning the 

prices paid by patients to obtain medicines—were not estimated, 

as medicines were provided free of charge by the government 

[19].

From the public sector, the median MPR values vary 

across countries, ranging from 0.78× IRP for generic drugs 

(LPGs) to 13.41× IRP for branded medications. Meanwhile, in 

the private sector, the median MPR values range from 1.49× 

IRP for branded drugs in retail pharmacies to 14.75× IRP 

for branded drugs. All median MPR values from the private 

sector are above the IRP values, indicating that the set prices 

in each country are still higher than the international standard 

prices. The lack of price regulations may contribute to these 

disparities in the private sector [20,29]. These inconsistencies 

underscore notable variations in the markup of prices among 

different medicines. Therefore, emphasizing the role of IRPs as 

a benchmark is essential to ensuring lower procurement prices 

in the public sector [18]. The higher the purchase price of a 

drug, the greater the impact of various price components on the 

overall cost of the drug. Patient prices are influenced by factors 

such as patent rights for drugs within the country, the extent 

of generic drug production, the presence of national policies 

safeguarding local companies, and the imposition of various 

taxes and duties on essential medicines [30].

In terms of affordability, our review focused exclusively 

on the private sector, assessing eight drugs associated with the 

most frequently discussed diseases in each paper. These diseases 

include asthma, diabetes, hypertension, hypercholesterolemia, 

pediatric respiratory infection, adult respiratory infection, 

arthritis, and ulcers. A treatment is considered affordable if its 

cost is equal to or less than one day’s income. This criterion 

applies to a 7-day supply of medicine for acute conditions or a 

1-month supply of medicine for chronic diseases [18]. 

It can be observed that branded drugs are less 

affordable compared to generic drugs. Most of the medications 

still require more than 1 day’s income (1.1–5.2) to purchase the 

needed drugs. Therefore, this result raises concerns that patients 

with low income may not be able to afford these medicines in 

the private sector. For instance, a patient may need to allocate 

up to 5.2 days’ income for the treatment of conditions such as 

ulcers with the originator drug omeprazole, or a patient may 

need to spend up to 4.3 days’ income to afford the treatment 

of conditions like hypercholesterolemia with the originator 

drug simvastatin in the private sector. The issue of affordability 

within the private sector holds significant importance, especially 

in light of the limited accessibility of medications in the public 

sector. Affordability also can be substantially compromised 

by the presence of multiple simultaneous illnesses, such as 

diabetes and hypertension, as well as by the occurrence of 

illnesses affecting multiple family members [22]. 

Crucial considerations for policymakers in crafting 

medicine pricing policies include periodic reviews of national 

essential medicines list (NEML)-based procurement. It is 

essential to implement innovative financing mechanisms for 

essential medicine sales in private sector pharmacies, along 

with an efficient procurement system supported by sustainable 

financing to enhance availability in public sectors. Establishing 

a reasonable pricing mechanism, such as the reference pricing 

policy applied in many countries, is key to addressing challenges 

in the pharmaceutical sector. Collaboration between drug 

regulators and the health department is crucial. Measures such 

as lowering procurement prices, exempting essential medicines 

from tariffs, promoting local manufacturing, and improving 

affordability need to be implemented. Combining these steps 

with consumer awareness campaigns and advocating regressive 

markups on costly medicines can significantly reduce drug 

prices [31,19].

This systematic review has several limitations. First, it 

exclusively evaluates drug availability, pricing, and affordability 

variables without delving into the factors that influence these 

variables in detail. Moreover, this study incorporates only seven 

studies conducted in different Asian countries. It is important 

to acknowledge that there is a chance that certain studies might 

not have been included in this review due to our search terms 

possibly missing some of the diverse terminology used in the 

WHO-HAI studies.

CONCLUSION
The availability of essential medicines in several 

Asian countries is still relatively low and falls far below 

the standards set by the WHO. In addition, the prices of 

these medicines tend to be high, surpassing the income of 
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