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Abstract Low-quality medicines remain a major global health problem especially in developing
economies, where outright corruption and weak state capacity limit the government’s ability to
effectively address this. Tackling this issue requires a better understanding of both the supply and
demand of poor-quality products. First, we interviewed agents in the public and private sector, in
the health system, in the pharmaceutical and tech industries, as well as in international
organizations. This was done in an effort to map out the complex health supply chain in Myanmar
and its interconnections between agents involved in the production and distribution of drugs.
Second, we interviewed consumers to gather their perceptions regarding the problem of lowquality medicines. This qualitative assessment revealed a lack of awareness and knowledge
surrounding the issue. We conclude by proposing ways to move forward, as governmental
stakeholders need to define priorities to tackle the problem of low-quality drugs (whether
unregistered, counterfeit, substandard or degraded), and implement ad-hoc strategies. Reducing
the prevalence of low-quality medicines will reduce inefficiencies in the market and thus improve
economic development.
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Introduction
Low-quality medicines (whether counterfeit, substandard, or degraded1) remain a major global
health problem. Discerning the quality of medicines is a difficult task for consumers who do not
have the knowledge or ability to detect low-quality products. This is especially true in developing
economies where outright corruption and weak state capacity limit the government’s ability to
address the illicit flow of low-quality medicines.
The prevalence of low-quality medicines varies widely by country, with Southeast Asia and SubSaharan-Africa having the highest prevalence (WHO, 2017) in several types of medicines (Webb,
2018). Nayyar et al. (2012) estimated that in Southeast Asian countries (Cambodia, China, India,
Laos, Myanmar, Thailand) 35% of drugs are fake. Webb et al. (2018) confirms these findings in
Sub-Saharan countries, where 39% of antimalarial medicines are found to be of poor quality.
Ozawa (2018) reviewed about 100 studies and estimated that the prevalence of poor-quality
medicines in low and middle-income countries varies depending on region, averaging 19% in
Africa and 14% in Asia. However, studies in this meta-analysis reported wide variations, from
reaching 56% for antibiotics (Kyriacos et al., 2008), 88% for antimalarials (Chikowe et al., 2015),
52% for both categories (Baratta et al., 2012), and 92% for other drugs (Yang et al., 2004) in some
countries.
Because it is a low risk activity—with high capacity for demand—counterfeiting remains a
profitable business (US $200 billion), especially in the developing world where high prices are the
main barrier to accessing authentic medicines and lack of government oversight allows
counterfeiters to go unpunished. For example, in Myanmar, the country of interest in this
qualitative assessment, violators of the National Drug Law (1992)—prohibiting the manufacture,
import, export, storage, distribution or sale of counterfeit drugs—are punishable only by a fine of
US $33 to US $330, or up to seven years imprisonment. At the same time, the consequences of the
illicit flow of low-quality medicines, and thus of ineffective treatments, are huge. Low-quality
medicines (i) put populations at risk of drug resistance (Okeke et al., 1999, Newton et al., 2010),
which is already widespread in Southeast Asia (Donpor, 2004; Bhatia, 2010); (ii) have detrimental
health impacts; and (iii) induce revenue loss for governments. It is estimated that over one million
people die each year from low-quality drugs, and this results in costs of US $38.5 million to health
providers for further care.
In order to better understand the health supply chain and how the problem of low-quality medicines
is perceived in Myanmar, we conducted a qualitative assessment in Yangon and Mandalay, the
two largest cities and most important commercial centers in the country. First, we conducted
informal interviews with 25 agents in the public and private sector, in the health system, in the
pharmaceutical and tech industries, as well as in international organizations. This was done to map
out the health supply chain. Second, we interviewed 19 patients in a private health clinic and a
pharmacy in peri-urban Yangon to gather information on the level of awareness and knowledge
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Counterfeit refers to medicines that deliberately misrepresent the identity, composition or source; substandard refers to medicines
which are authorized but fail to meet quality standards and/or specifications; degraded refers to medicines that were originally
produced correctly, but because of storage or transport conditions lost their effectiveness. In this qualitative assessment and in the
interviews, we refer to fake products as counterfeit, substandard medicines or also unregistered ones.
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about the problem of low-quality medicines. This article presents the results of this qualitative
assessment.
Background
At first glance, the Myanmar pharmaceutical market appears to be small. Myanmar’s
pharmaceutical industry was estimated to be worth US $650 million in 2018 and it is expected to
grow to US $1 billion by 2023. Estimates in 2014 describe a country with only 7 pharmaceutical
manufacturers, 186 importers, 700 distributors, and about 10,000 retail pharmacies (JICWELS,
2014). 85 percent of the medicines are imported from neighboring countries, while the rest are
produced by one state-owned industry. Medicines are then traded at wholesale markets, with only
two major cities (Yangon and Mandalay) contributing to 60% of total sales. Medicines flow
through hospitals, pharmacies, and local markets before reaching consumers.
As in other developing countries, two bottlenecks seem to exist: 1) agents in the health supply
chain lack knowledge about the problem of low-quality medicines, or 2) they lack the ability to
detect them. In fact, despite a lower-price being the first signal of low-quality medicine (Bate et
al., 2011; Bate et al., 2015), the packages and pills often look similar to authentic ones (Mhandu
et al., 2016). While agents may lack knowledge or the ability to detect counterfeits (Odili et al.,
2007), they may also be complicit in the supply of low-quality medicines.
Some research highlighted potential ways to address this problem by targeting consumers and
pharmacists (Hamilton et al., 2016). On the consumer side, radio and TV awareness campaigns
about counterfeit medicines were found to be associated with changes in consumer behavior
(Abdoulaye et al., 2006). On the pharmacist side, studies showed the need for improved awareness
and training to identify low-quality medicines (Khan et al., 2011; Khan et al., 2013) and to improve
pharmacy practices (Al-Worafi, 2014). Recently, technological solutions such as mobile
authentication services (MAS) have also been suggested as potential ways to verify drug
authenticity at point-of-purchase, but there is no research yet which evaluates the impacts of this
technology. Finally, a small existing quantitative literature explored how addressing the problem
of imperfect competition in the pharmaceutical market through the entry of authentic drugs might
drive out low-quality medicines from local markets (Bjorkman et al., 2012; Bennett et al., 2018).
A related study by Fitzpatrick (2015), tackled the problem of asymmetric information from the
consumer side, testing whether improved information about individuals’ diagnosis and/or which
medicine to purchase improves consumer well-being.
Despite these studies showing potentially effective ways to address the problem of low-quality
medicines, in Myanmar, we still lack knowledge about how the health supply chain looks.
Specifically, more research is needed to understand which actors are part of the supply and what
are potential channels through which low-quality medicines reach consumers. More importantly,
it is unclear what is the status of awareness and knowledge about this problem by the consumers.
This qualitative assessment aims to start filling this gap.
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Methods
This assessment was conducted during the month of June 2019 in Yangon and Mandalay,
Myanmar. The interview data were collected from (1) 25 agents in the health supply chain; (2) 19
patients from one private health clinic (15) and one pharmacy shop (4).
Sample and Interview Administration
First, we conducted 25 interviews with government representatives; companies working in the
private sector such as pharmacies or distributors; nurses or doctors working in the public clinical
setting, representatives of international agencies; marketing representatives or product producers
in pharmaceutical companies; a start-up and a private consultant in the tech sector; two academics;
the national producer (Burmese Production Factory, BPI) and a distributor (Appendix Table 1).
Interviews were conducted by the authors in Yangon and Mandalay. We recruited agents starting
from our established contacts in the country, and we then used a snowball sampling approach to
find additional respondents.
Second, we also interviewed 19 patients in a large private health clinic and one pharmacy shop in
Yangon on June 12, 13, and 26, 2019.2 It is worth reporting that the authors had to ask permission
to interview patients at these two locations. However, different conditions had to be in place to be
able to conduct interviews: (1) medical staff interested in our study had to be willing to collaborate;
(2) the staff had to provide a safe space (a free room) to conduct the interviews where no other
consumers were allowed; (3) the consumers had to be healthy enough to be interviewed:
consumers with very severe medical conditions were not interviewed; (4) operation hours of the
clinic had to allow for interviews to be conducted.
For example, the private health clinic where most of these interviews (15) were conducted opens
to patients between 9AM-1PM and from 5PM-10PM, and has an average of 30-40 patients in the
morning and 50-60 patients in late afternoon and night. During the afternoon it is mainly open for
meetings with marketing agents from pharma industries and to purchase and re-stock medicines.
Thus, interviews were conducted with relatively healthier consumers (patients without very high
fever, severe headaches, very high blood pressure) who verbally consented to be interviewed; the
staff prepared a safe space for the interview, and they helped in the recruiting of respondents by
asking patients at the reception whether they wanted to be part of the survey. Those who agreed
were brought to the interview room. This arrangement was important to not disrupt daily activities
in the clinic. Unfortunately, as a result, we were not able to keep records of the overall refusal
rates.
Similarly, the pharmacy where other interviews (4) were conducted prepared a safe space in front
of the shop. The pharmacist also directly asked the consumers their willingness to be interviewed
and referred the consumers to the authors for interview. Interviews were conducted between 1PM
and 4 PM as the pharmacy is usually not crowded at that time.
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The clinic was Chan Myae Specialist Clinic from Tharkaytha Township; the pharmacy was Thein Saw Tae Pharmacy
Shop from Mawbie Township. Both locations serve middle- and low-income consumers and are located in peri-urban
Yangon.
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The survey, which lasted no more than 15 minutes, gathered the following information:
(1) socio-demographic characteristics of the respondent;
(2) the respondent’s knowledge on the topic of low-quality medicines and their past purchasing
drug behavior. We asked: (i) the individual’s for their household’s current illness or disease
condition; (ii) their purchasing behavior in case the respondent had a member of the household or
him/herself affected by acute or chronic condition, including: the drugs purchased, the drugs
prescribed and their use of a prescription; the criteria used to choose a specific drug; whether they
used visual inspection at time of purchase; (iii) their knowledge of fake drugs: the suspicion that a
drug was fake; the reasons why the respondent thought the drug was fake; (iv) their knowledge of
degraded drugs: whether the pharmacy the respondent commonly uses properly stores the drug;
how the respondent infers that a drug is well stored or not; (v) their choice of pharmacy: which
criteria the individual uses to decide which pharmacy to go to purchase a drug;
(3) their general knowledge about low-quality medicines (fake or degraded medicines),
appropriate storage conditions, and other drug characteristics (for example, knowledge about the
registration number at the Federal Drug Registration, FDA).
Overall, the 19 respondents were from two main townships (21% from Mawbie and 79% from
Tharkaytha) and lived in peri-urban areas of Yangon. The majority of them (84%) were female,
and on average they were 43 years old [15-59]. Only 4 respondents reported to be the head of their
household. They live in a household with an average of 4.6 members. Among those who reported
an income, the average (monthly) household income was MMK 819714.3 (USD 564.35).
Data analysis
Interview responses by agents in the supply chain were analyzed using the constant comparative
method, with data analyzed inductively. The responses recorded by both authors were compared
to ensure that the major themes were present in both. Interview responses by the patients were
collected through KoboCollect on a mobile phone device and automatically saved into Excel. The
codes were exported into Stata software to compare frequencies for the descriptive statistics.
Results
1. Mapping Out the Health Supply Chain and Its Agents
Figure 1 represents the health supply chain, as depicted in the interviews with agents or those who
had knowledge about it. Overall, the health supply chain is composed of the following agents: (i)
producers; (ii) importers (trading companies); (iii) wholesale distributors; (iv) several types of
sellers, such as governmental and private hospitals/clinics or other clinics managed by local and/or
international organizations (General Practitioner -GP- clinics), registered or unregistered
pharmacies, small stands on the street, small home-shops, quacks; and (v) consumers.
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Figure 1: Myanmar’s health supply chain

Note: The Figure provides a representation of the health supply chain, as depicted in the interviews
conducted by the authors.

Overall, the respondents agreed that the majority of the medicines that are found in the Myanmar
pharmaceutical market most commonly come from India, Thailand, Indonesia, Malaysia, and
China. Some drugs are also imported from Europe, but these are more expensive. Some agents
reported that these countries produce drugs following their own country’s standard of production
and then export them to Myanmar. However, one business entrepreneur in our sample, who worked
as a representative of an international hospital in Myanmar, also reported that companies in other
countries might produce low-quality medicines (substandard) as per request of distributors or
trading companies in Myanmar. This agent stated that a high-quality drug (with the correct active
ingredient concentration) is registered by trading companies with the FDA in Myanmar. However,
lower-quality drugs (say with 80% of the active ingredients) are then produced by the
manufactures in other countries and imported and distributed in Myanmar’s markets. A nurse also
confirmed a similar experience with a well-known company which supplies the orthopedic ward
in a hospital in Yangon. She stated that, when the hospital reviewed the drug sample produced
from tender applicants, the pharmaceutical companies presented a high-quality drug previously
established and commonly used in the hospital. However, after that company won the tender
process and imported the drug to be directly distributed to the hospital, they delivered a
substandard drug instead.
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The interviews allowed us to gather additional information on the role of the following agents
along the supply chain:
(i) Producers
Myanmar has only one national producer, the Burma Pharmaceutical Industry (BPI), more recently
known as Myanmar Pharmaceutical Industrial Enterprise (MPIE), which produces less than 15%
of the drugs demanded in the country. There are few other producers in the country3, but most of
the drugs sold in Myanmar are produced in foreign countries.
(ii) Distributors
The distributors in the Myanmar pharmaceutical market are locally registered trading companies
that primarily import drugs into the country, directly interacting with foreign manufacturing
companies.4 In some instances, trading companies might be directly managed by manufacturing
companies. One example, as reported by a retail shop owner, is Mega Lifescience Myanmar, which
is registered as a local company to import and distribute drugs into Myanmar, but it is managed
by Mega Thailand.
The distributors sell drugs to wholesalers or to retail shops. Even if they conduct marketing
advertisements directly to medical specialists in public hospitals, with the goal to increase
physicians’ prescriptions of their drugs, they cannot sell their products directly to governmental
health facilities (see more below on governmental health facilities). Instead, they can do business
directly with private hospitals for their medical supplies.
The distributors are also the agents in the health supply chain who are responsible for registering
drugs with the FDA. However, our respondents reported that it is common practice to distribute a
new drug in Myanmar without registration for a short period of time. Only after having tested the
demand and having established a good market share, do the distributors then decide to register the
drug with the FDA. After stricter FDA regulations were established in 2015, by increasing human
resources to implement monitoring activities and increasing the legal consequences of producing,
distributing, or selling low-quality medicines, more and more distributors tend to register drugs.5
Yet, several respondents mentioned that some unregistered drugs are still imported (continuously
without FDA registration) due to physician demand. For example, drugs for cancers or
neurological diseases have such a low demand in Myanmar, compared to other drugs such as coldformula or nutritional supplements, that the distributors do not have an incentive to register them
with the FDA, but they are still willing to sell them to those asking for the products. The overall
costs to register those drugs are too high, compared to the profit that they make. The registration
process lasts on average one year and half; distributors also need to import a sample of the drugs
3

Examples are: FAME (https://famepharma.com/) which mainly produce natural or organic herbal products, and the
Myanmar Pharmaceutical and Medical Device Manufacturer Association (MPMDMA) (https://www.mpmdma.org/)
which has 11 members companies including BPI.
4
See a list here: https://www.medicines1.com/medicine-importers/myanmar.
5
The most recent Law is available here:
https://www.unodc.org/documents/southeastasiaandpacific//2018/02/Myanmar_Drug_Control_Policy.pdf
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for the FDA to test (and health facilities to use), by paying a license fee and importation taxes. In
addition, after the drug is registered, it is usually sold at a higher market price than what it was
marketed before, as to recover some of the registration costs.6 However, as the demand shrinks,
their profit from newly registered drugs becomes smaller than what was initially planned. As a
result, distributors often prefer to keep selling specific drugs with low demand, without FDA
registration. These drugs are referred to as “Line Say,” which are drugs imported illegally.
According to some respondents, wholesalers behave in a similar way towards distributors for some
drugs with low demand, mainly requested by medical specialists.
(iii) Wholesalers
The wholesalers in Myanmar are large retail shops located in two markets in Yangon (“Min Ga
Lar Zay” and “Bo Kyoke Zay”), and one in Mandalay (“Mandalay Zay Cho”). As wholesalers are
the link between the distributors and other agents in the health supply chain, they are often referred
to as the main source of low-quality medicines (including unregistered drugs) for sellers and thus
consumers. However, it is important to note that even the “Line Say” drugs which are illegally
imported may be of high-quality, especially in the case they received FDA approval and underwent
registration in other countries where production took place.
Following the Ministry of Health strengthening of FDA regulations in 2015 and the recent legal
actions taken against retail shops selling unregistered drugs, both wholesalers and retailers are less
and less comfortable with discussing or selling unregistered drugs to consumers. Our respondents
agreed that the supply of “Line Say” products should have diminished since 2015, but rigorous
quantitative data are lacking. Note that it is clear that some specific drugs (analgesics for cancer
patients and drugs for neurological diseases) are still sold illegally in Myanmar. There is also an
informal understanding from agents in the supply chain that that FDA is not taking any action
against agents importing these specific drugs, since they would otherwise disappear from the
market, resulting in negative consequences for the health of patients in need. It appears that a tradeoff between legalization and a genuine interest in patients’ health remains at the FDA level, as
reported in our interviews.
As far as storage conditions are concerned, there was no consensus about whether drugs are already
deteriorated at this point in the health supply chain. Instead, as far as the price is concerned,
respondents reported that wholesalers tend to reduce the price of drugs compared to the distributors
through discounts for larger bulks or promotions for additional boxes of drugs.
(iv) Sellers
Among the different types of sellers, the governmental health facilities (Hospitals, Rural Health
Centers, and sub-rural health centers) are supported by the Ministry of Health to procure the
necessary drugs. They usually purchase bulk amounts of drugs, for one or more years, directly
from distributors or through the Ministry of Health through a public tender process. Sometimes,
hospitals initiate their own tender process for their supplies, but it is the Ministry of Health which
provides the budget for it. Distributors then cannot directly do business with public hospitals.
6

Respondents agreed that the registration process was expensive, but no one was able to quantify the full costs.
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However, they could make donations of their own supplies to the physicians in the public sector
as part of their marketing campaigns. We found a lack of awareness in the hospital staff
interviewed about the details of this procurement process.
Instead, private hospitals rely directly on the distributors, which are their main source of the drug
supply in the private sector. However, they procure drugs from wholesalers on two occasions: one,
in case of drug shortages from some of the distributors, but for smaller bulk amounts; two, in case
some drugs are not available from distributors because they are unregistered.7
As far as retail shops are concerned, our interviews highlighted that there are two types of
pharmacies; each of which is determined by the size of their operations. Larger pharmacies operate
more than two or three branches and usually serve consumers in more than one township. In
contrast, smaller pharmacies operate only in one township or in one ward. Both of these types of
pharmacies rely on distributors and wholesalers to procure drugs. While the distributors make
direct marketing advertisements to pharmacies, it appears that smaller pharmacies tend to rely
more on wholesalers, rather than distributors, since they can afford to purchase smaller amounts
of drugs. The interviews also revealed that smaller pharmacies sell a popular product called “Sat
Say,” which in practice are a simple combination of several drugs prescribed by a pharmacy owner
or staff for a specific type of illness, such as the seasonal flu, headache, and hypertension.
However, in Myanmar, pharmacists do not have any form of medical license that allows them to
prescribe such a medication. They provide the combination of drugs based on their own previous
experience with the illness or their peers’ practices. Several respondents also raised concerns about
the drug storage procedures in these smaller pharmacies as they lack knowledge about the
appropriate storage procedures or they lack capacity (such as refrigerators). In particular,
respondents reported that low-quality medicines (like the expired ones) are difficult to detect as
pharmacists may sell them as a “Sat Say” package with no records on where each of the drugs
come from (Figure 2).
The General Practitioner (GP) clinics could be categorized in two similar categories as for retail
shops based on the demand for drugs and volume of consumers. For larger GP clinics, the main
sources of the drug supply are wholesalers and large retailers. In contrast, smaller GP clinics
procure their drugs directly from smaller retail shops, often when needed from their consumers.
Other agents in the health supply chain are street shops, commonly referred to as “betel nuts shops”
as they sell other products (such as betel nuts) in addition to medicines, or home shops which serve
mostly peri-urban or rural areas and are often the only source of medicines for these communities;
they also sell “Sat Say” products (Figure 2) and procure drugs from pharmacies. Finally, quacks,
i.e. illegal medical practitioners, remain common especially in rural areas. As part of their
practices, they use and sell unregistered drugs and expired drugs, in addition to performing minor
surgical operations without sterilized tools. They procure their drugs from retail shops located in
urban areas.
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Anecdotally, one example is Tramadol which was identified by the FDA as one drug who was not registered by
importers in Myanmar [https://www.fda.gov.mm/?p=1386]. While the BPI produces a limit supply of this drug,
private hospitals and clinics widely use it a therapeutic option for the control of neuropathic pain and procure it through
wholesalers illegally.
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Figure 2: Safety announcements about Sat Say drugs by the Ministry of Health and Sports

Notes: This Figure represents two examples of safety announcements about “Sat Say drugs” by the Ministry of
Health and Sports.

(v) Consumers
Overall, respondents agreed that the consumers’ probability of exposure to low-quality medicines
varies depending on their income, and also on their level of health education. According to the
respondents in the sample, those who purchase drugs in pharmacies or other retail shops are more
likely to encounter low-quality medicines.
2. Perceptions of Patients on Low-Quality Medicines
All respondents in our survey sample report that they themselves or someone in their household
had either an acute disease (10) and/or a chronic one (17). Individuals mentioned mostly headache,
injuries or flu among acute medical conditions, and hypertension, diabetes or asthma among
chronic conditions (Appendix Table 2).
Purchasing behavior
Among the 19 respondents, 18 of them bought a drug for the specific illness. For 83% of them the
drug was prescribed by a GP; for 17% by a pharmacist; others used other family members’ drugs
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or they self-administered the drug bought from a shop. The majority of consumers bought the drug
from a GP clinic pharmacy (66%) or other pharmacies (55%), rather than a hospital pharmacy or
other street shops. Only 8 individuals (44%) reported that the retail shop required them to present
a prescription, while none of them reported that the staff at the shop took copies of the
documentation.
Thirteen respondents (72%) said that they purchased the drug of exactly the same brand that the
GP prescribed, while 3 respondents (17%) said that they purchased the drug of the brand that the
pharmacist gave them. Others did not do anything special or, if pharmacist gave them a brand drug,
they asked for a generic or another brand at a higher price.
Among the 18 respondents who purchased a drug, 11 (61%) said they inspected it at the time of
purchase. Among those, 72% mentioned that they checked the expiration date, 18% mentioned the
price, while others mentioned they checked the country of production and that the name (brand)
was correct as prescribed.
In terms of the criteria used by consumers to choose a pharmacy, 7 (36%) of the 19 respondents
interviewed said they choose based on proximity, 6 (32%) based their decision on the brand-name
and reputation of the pharmacy, while 2 (10%) simply went to retail shops selling lower price
drugs. All the remaining respondents mentioned other reasons (15), such as the shop being close
to the business, being convenient with transportation, having good costumer care, having specialist
knowledge about a disease, having a wide range of drugs at different prices, or being a regular
costumer. None of the respondents mentioned high prices or good storage conditions as reasons to
choose a shop.
Encounter of fake or degraded medicines
We asked respondents whether they ever suspected they would encounter a fake (counterfeit,
substandard) drug. The majority (11 respondents 58%) never suspected it, 2 said they believed
they had encountered a fake drug, 2 were not sure, and others did not know. The only two
respondents who reported to have suspicion mentioned that the drug purchased had a color or an
odor different than what they were used to. When asked about the relationship between price and
quality of a drug, overall, 13 (68%) respondents believe that a drug of higher price is of higher
quality, while 3 respondents did not know and 3 thought the opposite was true.
In terms of degraded drugs, 17 of the respondents thought that the pharmacy they usually went to,
drugs were well stored. Almost all of them reported that is because drugs were displayed on the
shelf. Others also mentioned that the pharmacy was clean and tidy, all drugs were stored in bottles
or sealed. Others did not know how to answer or did not care about this. None of the respondents
mentioned that drugs were not exposed to sunlight or that the pharmacy had an air-conditioning
system. Instead, the 2 respondents who reported drugs were not well-stored mentioned that they
were not able to observe cool chain devices like refrigerators or coolers.
Knowledge about fake or degraded medicines
In term of fake drugs, 10 respondents (52.6%) reported knowing about this problem. When asked
about drugs they suspected to be fake, cool formula (4), antibiotics (2), nutritional supplements
11

(2), and cosmetics (1) were the ones mentioned. Four respondents reported that they suspected
these drugs to be fake because they are in high demand, 2 reported the low price, others reported
the drug or color was different than what they were used to (2), 1 reported the high price, 1 the
language used on the package. The remaining did not give an answer.
In terms of degraded drugs, 10 respondents (52.6%) reported knowing about this problem. Seven
of these are the same individuals who knew about fake drugs. Contributing factors mentioned were
the high temperature at which drugs were exposed or the lack of refrigerators. None of the
respondents mentioned direct sun exposure or transportation. Few respondents mentioned general
storage conditions. When asked about knowledge on storage, only 3 respondents (16%) knew at
which temperature a drug should be usually kept (25-26 Celsius degree)8. 14 respondents (73.7%)
knew which drugs should be kept in very cool temperature: 8 mentioned vaccines, 5 rectal
suppositories, 3 anti-diabetic drugs, 2 antibiotics, 2 drugs for tetanus, while others mentioned also
analgesics, anti-rabies, vitamin injections for a total of 25 drugs mentioned.
In terms of registration, only 6 respondents (31.6%) knew what the FDA registration number was
and they explained that the drugs need to be registered at the FDA to be legally sold in the market.
However, no one mentioned that this registration number is also used for drugs to be approved and
to be imported into the country.
Discussion
Past research established that the problem of low-quality medicines remains prevalent especially
in low- and middle-income countries (Ozawa, 2018). However, to address it and implement
effective ways to limit the illegal trade of low-quality medicines, we still lack knowledge on the
health supply chain, i.e. which agents are part of it and how they are connected. In addition, we
lack knowledge on the consumers’ perceptions of the problem. This qualitative assessment fills
this knowledge gap, by mapping out the supply chain in Myanmar and gathering individuals’
perceptions on fake and degraded drugs.
Taken together, the results show that the health supply chain is very complex, with several agents
being interconnected. From mainly foreign producers (very few national producers exist), drugs
are sold to trading companies, that then distribute them to wholesalers, that further sell them to
retail stores, thereby reaching the hands of consumers. We found that, in Myanmar, the
procurement of drugs varies depending on whether retail stores are part of the public or private
health system. In addition, a variety of retail sellers exist, including registered pharmacy shops,
small stands on the street, small home-shops, and quacks. A combination of pathways might lead
imported low-quality medicines to easily reach consumers. Our interviews confirmed that agents
along the supply chain are somewhat aware of the problem and suspected the presence of lowquality medicines given their drug procurements experiences and provision of care.
On the demand side, interviews with consumers highlighted how there is still a lack of awareness
of the problem of low-quality medicines, with only about half of respondents (52.6%) knowing
8

For drug storage optimal conditions, see https://apps.who.int/medicinedocs/en/d/Js4885e/6.5.html
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what a fake or degraded drug is. There is also no consensus on which criteria make a drug fake or
degraded. Finally, consumers tend to purchase drugs at convenient locations, and as prescribed by
health personnel at clinics or retail stores.
Understanding the health supply chain and the individuals’ perceptions of the problem of lowquality medicines can help us with thinking about ways to move forward in addressing this global
health problem that is still pervasive in several countries. Nonetheless, the issue of low-quality
medicines is complex and governmental and policy stakeholders need to decide which are the
priorities to begin work on.
In Myanmar, some drugs are illegal because they are unregistered, but this does not mean they are
of low-quality: addressing this problem entails reducing costs in the registration process. This
could allow some low-demanded drugs (which are not produced in the country and not registered
because of the lack of future profits) to be accessible and sold to consumers in need. Other drugs
are of low-quality because they are potentially degraded: addressing this aspect of the problem
entails a better understanding of the several pathways through which drugs reach consumers along
the health supply chain, and tackle where their likelihood of losing effectiveness of active
ingredients is the highest. Gathering more data on how long the process takes to move drugs from
importers to consumers, at each step in the supply chain, is a fundamental need to improving
transportation conditions, the length of the process, as well as the storage procedures. Finally, other
drugs are just produced as counterfeit or substandard which do not have the appropriate
composition. These are the most dangerous ones for the health of consumers and for the potential
long-term effects in term of drug resistance. Tackling this problem is the hardest, as it requires a
full-understanding of the supply chain and, more importantly, constant monitoring of the activities
of the agents. Increasing the threat of being caught, coupled with appropriate punishments, could
help in addressing this problem. Revising the current legislative framework might also be
necessary.
Another interesting relevant area, which more research should focus on and investors should
support, is the test and use of technology. In fact, leveraging technology both as an information or
monitoring tool could help reducing the illicit flow of low-quality medicines. Increasing
transparency for both consumers and other agents in the health supply chain will potentially change
their knowledge and behavior, consequently reducing the presence of low-quality medicines in the
markets. Compared to other more expensive and less easy to handle methods (such as lab testing
or spectrometers) mobile-phone authentication services (MAS) could be another area to invest in
to allow any agent to quickly authenticate medicines against a common database based on a drug
identification code. This, however, requires the FDA to fully compile a database of drugs which
should be legally available in the country.
While Myanmar has had a National Drug law to protect citizens from dangerous fake medicine
since 1992, the country is taking steps forward to keep spurious medical products off the market.
In March 2013, Myanmar announced a reorganization of its Food and Drug Administration (FDA)
and it increased staffing from 16 to 600. The FDA also audits some pharmacies and markets,
reporting 265 cases sued under the National Drug Law between 2013 and 2017. The Government
of Myanmar’s recent crackdown on counterfeit medicines was done by raiding several markets in
2016-2017 in Yangon, making it the first-time authorities destroyed MMK 1.8 billion (USD 2.2
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millions) worth of products.9 In 2018, Myanmar also vowed to cooperate with countries in the
region to combat transnational distributors of fake medicines. There is a general interest from
governmental stakeholders to stop the rampant low-quality medicines flooding the market.
However, tackling this issue is not straightforward, as it entails different types of drugs:
unregistered, counterfeit, substandard and degraded. Then, it is fundamental to list priorities and
use ad-hoc strategies. On the supply side, it appears important to understand at which level in the
health supply chain each of these different problems of low-quality medicines generate and are
common, so as to deal with a specific issue at its origin. There is suspicion that most of the lowquality drugs are imported as such from foreign countries. If that is the case, then another potential
solution is to put efforts and resources on the borders to actively monitor and test drugs at the
import hubs and more aggressively find and punish smugglers. On the demand side, outreach and
education could be another area to focus on. Providing information to consumers or other agents
along the supply chain on the existence of low-quality medicines and tips to visually inspect and
spot non-authentic drugs, could help change their purchasing or procurement behaviors. This could
further generate positive externalities at higher levels in the health supply chain.
Limitations
There are several limitations in regards to the interpretation of these results. First, the small sample
size and convenience sampling preclude extrapolation of the results beyond the study site. Second,
the study design was cross-sectional and thus has no information about change in behavior over
time. Third, the purchasing behavior and perceptions on storage conditions of the respondents
might be positively skewed towards GP clinics as the survey was mostly conducted in this setting.
Specifically, respondents might be more prone to answer that they were taking drugs as prescribed
by their GP. In addition, it is also possible that some biases may arise when respondents were
asked about the storage conditions of the pharmacies in these clinics. All of these are important
caveats to keep in mind for future research.
Conclusion
Low-quality medicines are an issue that governments and regulatory authorities are struggling to
combat in several countries, and the situation is no different in Myanmar. By mapping out the
health supply chain, this study shows its complexities. In addition, this qualitative assessment also
highlighted how there is still a lack of awareness and knowledge around this problem from the
side of consumers.
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Some examples here: https://www.securingindustry.com/pharmaceuticals/-2-2m-in-fake-drugs-seized-inmyanmar/s40/a2964/#.Xp75xNNKhTY; https://www.globalnewlightofmyanmar.com/fake-drugs-destroyed-yangon/;
https://frontiermyanmar.net/en/the-fight-against-fake-drugs.
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Given the widespread presence of low-quality medicines in several developing countries and the
harmful effects both for population health and government spending, it is key to explore strategies
to make the procurement of medicines safer for the general public. Still, because of the difficulty
in discerning drug quality and measuring illegal activities, we lack quantitative evidence on how
low-quality medicines reach the hands of consumers, and on cost-effective ways to monitor
different levels of the supply chain. More investment and research should set priorities in this
regard, since decreasing the prevalence of low-quality drugs will reduce inefficiencies in the
market for medicines and thus improve economic development.
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Appendix
Table 1: Number of interviews by agents
Type
Government
Private sector
Clinical setting
INGO
Pharma
Tech
Academia
Producer
Distributor

#interviews
3
3
3
5
5
2
2
1
1
25

Table 2: Medical conditions
A. Acute conditions
Flu
Fever
Pneumonia
Diarrhea
Malaria
Injuries
Allergies
Headache
Tonsillitis
Other
B. Chronic conditions
Diabetes
Hypertension
Stroke
Heart attack/disease
Malaria
Spinal disorder
Neuro disorder
Mental disorder
Arthritis
Asthma
Cancer
Chronic Cough
Menopause
Others

# conditions mentioned
2
1
0
0
0
2
1
4
1
1
3
7
1
1
0
0
1
0
1
2
1
1
1
3
34
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