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Abstract
Background
The price and availability of essential medicines is a pressing public health issue. This mixedmethods analysis builds on those of previous years to better understand the factors contributing
to the price and availability of essential medicines in the Greater Boston area.
Methods
A total of 10 independent pharmacies and 10 chain pharmacies were selected using a random
sampling method. Interviews were conducted with six independent pharmacies employees and/or
owners about a number of domains and sub-domains related to independent pharmacy
experiences. Using the WHO/HAI methodology, availability and undiscounted price data for
both originator brand (OB) and lowest price generic (LPG) equivalent versions were collected
for 30 essential medicines (19 prescription and 11 over-the-counter (OTC)) from a total of 20
pharmacies in the Greater Boston area. Medicine availability was calculated, and medicine prices
were compared to Management Sciences of Health (MSH) international reference prices (IRPs)
and the National Average Drug Acquisition Cost (NADAC).
Results
Overall, independent pharmacies exhibited a strong commitment to customer service and
lamented the complexity of working with insurers and Pharmacy Benefit Managers (PBMs) as
well as low reimbursement rates. Independent pharmacies had a higher availability of LPG
prescription medicines than chains, and lower availability of OB medicines and generic OTC
medicines than chains. Prescription medicines were the most expensive as OBs at independent
pharmacies and least expensive as LPGs from independent pharmacies. OTC medicines were the
most expensive as OBs and the least expensive as LPGs, but there was no clear difference
between independent and chain pharmacies.
Conclusion
The availability of medicines in the Greater Boston area varies depending on the type of
medicine as well as the type of pharmacy dispensing it, but essential medicine prices exceed
IRPs across the board. The complexity and lack of transparency of the US healthcare system
makes it difficult for customers to know how much they are overpaying for medicines.
Pharmacies play an important role in ensuring prices are fair and medicines are available to
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customers, but may have conflicting interests. Greater transparency is needed to address
medicine prices which burden entire health systems, including pharmacies and customers.
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Introduction
Since 2014, students from the Boston University School of Public Health have conducted
price and availability surveys using WHO/HAI methodology established in 2002. The
WHO/HAI survey methodology is groundbreaking for several reasons. Prior to its development,
there were no standardized methods available to assess the price and availability of medicines.
With the development of an essential medicines list (EML) by the World Health Organization
(WHO) in 1977, countries across the globe began to consider the necessity of obtaining
medicines at an affordable price to address critical population health needs, yet until 2002 there
was little consensus around what “affordability” could mean. The WHO/HAI methodology
introduced a way in which medicine price and availability data could be collected and compared
across countries. Comparison among low- and middle-income countries (LMICs) was
particularly important as it put pressure on pharmaceutical manufacturers to maintain fair pricing
practices across LMICs. Ever-increasing prices for prescription and OTC essential medicines
have far-reaching consequences. Individuals are often unable to access or afford medicines they
need, and lackluster reform efforts have largely failed as deeply entrenched institutions are
unlikely to change a system they have benefited greatly from. Greater transparency and reporting
of price and availability data for medicines will be critical to the development of effective
reforms that aim to control price increases and improve availability of medicines globally.
The purpose of this analysis is to assess the price and availability of essential medicines
in the Greater Boston area using the WHO/HAI methodology. While the same analysis has been
undertaken in previous years, the subject of pricing and availability of essential medicines at the
community level – among independent and chain pharmacies – is rarely studied. In the US,
nearly all prescriptions are dispensed at a pharmacy and pharmacists play an important role in
the supply chain as well as in the community, ensuring their customers not only receive the
correct medicine and dose, but also the necessary counseling to ensure safe and appropriate
consumption of medicines. The factors contributing to the price of medicines remain opaque to
pharmacies and their customers, but because of their size and capital, chain pharmacies often
have greater negotiating power with PBMs and insurers. Independent pharmacies have less
leverage to negotiate and often struggle to break-even, but maintain a level of customer service
far beyond that of chains. The complexity of the US healthcare system cannot be
overemphasized as it mires any attempt to understand pricing and availability of medicines in
7

uncertainty. But it is critical to undertake these analyses. Pricing of essential medicines impacts
pharmacies’ ability to make essential medicines available to customers, not to mention
customers’ ability to pay for them.
Under the direction of Dr. Richard Laing, students interviewed owners and/or employees
at independent pharmacies in the Greater Boston area about several aspects of their business,
including personal experiences and client and vendor relationships. At a separate time, students
also collected price data for a selected number of prescription and OTC WHO essential
medicines. Building on surveys from previous years, students conducted domain, availability and
pricing analyses to better understand the experience of independent pharmacies compared to
chains and the factors contributing to the price and availability of essential medicines in the
Greater Boston area.
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Background
Across the world, access to essential medicines remains a major public health concern.
The concept of an essential medicines list (EML) was developed by the World Health
Organization (WHO) and is aspirational in nature, providing countries and global organizations
with a model to address ever-changing health conditions across the globe. WHO identifies
essential medicines every two years according to the most pressing global health needs. WHO
encourages countries to devise customized EMLs dependent on the country’s specific health
burdens. By developing an EML, countries are committing to keeping essential medicines
available and affordable across their country. When WHO’s first list of essential medicines was
created in 1977 it included 208 medicines that targeted the global disease burden of the time.1
Today the list includes 340 medicines that treat current priority diseases like malaria, HIV/AIDS,
and tuberculosis, but increasingly, essential medicines also include those that treat chronic, noncommunicable diseases such as cancer and diabetes.1 The high price of essential medicines puts
significant strain on health systems, especially in low- and middle-income countries (LMICs)
with poor medicine supply and distribution systems, insufficient health facilities and staff, and
low investment in health.1 While much progress has been made since the establishment of the
essential medicines list—only about a dozen countries had national essential medicine lists in
1977 compared to 4 out of 5 today—large swaths of the global population are still not treated
with the medicines they need.2 The ability of countries to finance and procure medicines to
satisfy the health needs of their populations depends on many factors. Although LMICs face
overt obstacles and spend nearly a third of their health spending on pharmaceuticals, highincome countries often fail to provide universal access to essential medicines at an affordable
price.2
While the burden of chronic non-communicable diseases (NCDs) is increasing globally,
the demand for NCD medication is greater than the supply in a number of LMICs.3 Greater
availability of NCD medications can significantly reduce both the overall burden of disease
among populations, and the number of deaths attributed to NCDs in LMICs.3 LMICs have fewer
resources to devote to health spending and have struggled with determining and obtaining the
lowest price medications that will have the highest benefit for their populations. For a number of
reasons, the task of determining the price of medications is difficult. International reference price
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(IRP) lists therefore provide LMICs with greater transparency into pharmaceutical price points,
affording them better ability to negotiate for low prices during medicine procurement.
Because price components are cumulative, in order to determine where the retail price
can be reduced and where it reflects the actual price needed to purchase and distribute medicines,
it is necessary to measure price changes at each stage of the supply chain. Broadly, there are 5
stages wherein medicine price components accumulate: 1) manufacturer selling price plus
insurance and freight, 2) landed price, 3) wholesale selling price (private) or central medical
stores price (public), 4) retail price (private) or dispensary price (public), and 5) dispensed price.
Within each of these stages there are numerous factors contributing to each price component.
These include country-specific regulations that may levy taxes or tariffs on buyers/sellers or
impose a mark-up ceiling, the way in which shipping costs are accounted for, whether or not
fees/mark-ups are applied when possible, and the type of medicine (e.g. generic or OB). In
addition, the consistency of the application of each of these components not only across the
medicine supply chain, but also across nations and sectors greatly influence the price of
medicines and countries ability to negotiate the lowest possible price.
In 2001, as an effort to improve access to essential medicines, the World Health
Organization/Health Action International (WHO/HAI) Project on Medicine Prices and
Availability was created.5 The purpose of the project was to create a standardized methodology
to evaluate medicines’ pricing, affordability, and availability.5 The project was endorsed by the
Member States of the World Health Assembly and for the first time, established methods that
would allow international price comparison of medicines. The WHO/HAI methodology utilizes
price information from the International Medical Products Price Guide developed by
Management Sciences for Health (MSH) as an international reference price (IRP), and an
external baseline for the purpose of comparing the affordability of medicines.5 The MSH IRP list
is used to compare international medicine prices among retail pharmacies and health facilities
with the intent to increase medicine price transparency and subsequently drive down the cost of
prescription medicines.5
For the purpose of this analysis, a median price ratio (MPR) was generated by comparing
the median price paid by the consumer with the respective MSH IRP of the same medicine.5 An
MPR was also calculated using National Average Drug Acquisition Cost (NADAC) reference
prices, which captures retail pharmacy procurement prices in the United States. By 2014, more
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than 100 surveys across the world had been carried out using the WHO/HAI methodology. By
organizing medicines by drug category, region, and sector, significant variances in the
availability and pricing of medicine were apparent.5 The surveys have proven to be critically
important as a way to encourage price and reporting transparency globally. In addition, the
survey results may be used as a tool to facilitate the procurement of medicines at a fair price,
although fair pricing practices vary significantly across countries as a result of varying health
systems and regulatory environments, in addition to other factors.5

2008 Secondary Analysis Paper
In 2008, Cameron et al. published the first major study using the WHO/HAI
methodology, which brought together data from 45 WHO/HAI studies conducted in 36 countries.
This work established the methodology as a global standard that’s been undertaken over 100
times in more than 60 countries to assess the price and availability of essential medicines. 22 Data
collected from each WHO/HAI survey are deposited in a repository at HAI which has allowed
for cross-country comparisons, comparisons over time, and secondary analyses. Some secondary
analyses have explored access to NCD medications as well as access to generic medicines and
the cost-savings that would be realized if they had access to LPGs. An example of a use of this
data was published in 2011 and examined the differing availability of acute and chronic
medicines in LMICs. As the summary below shows, acute medicines were far more widely
available than chronic medicines despite the burden of disease shifting from infectious, acute
diseases to chronic life-long diseases.
In 2011, Cameron et al. used data from 50 surveys conducted in 40 LMICs using the
WHO/HAI methodology to evaluate the availability of 50 pre-identified medicines. Some of the
medicines included in the study were standard across countries, while others correspond to
countries’ unique health needs and essential medicine lists. The study ultimately assessed
potential differences in the availability of medicines for chronic and acute conditions in LMICs.3
Cameron et al. compared the availability of pharmaceuticals in terms of price and availability
across both public and private sectors in LMICs.3 The researchers grouped medicines by
pharmaceutical indication (NCD or infectious), dose, frequency of use (acute or chronic), and
originator (brand name or generic).3
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There were meaningful differences in the availability of generics for both NCD and
infectious disease medications between public and private sectors.3 Across both public and
private sectors, the availability of medicines across all LMICs and healthcare sectors was
significantly lower than the 80% target set by WHO.3 In the public sector, generic availability
was low (53.5% - 36%) compared to the availability of generics in the private sector (66.2% 54.7%).3 Figure 2 highlights the differences in availability across different healthcare sectors.3 In
both sectors, the availability of the brand name pharmaceutical was similar to the availability of
the generic.3 Figure 1 shows the median medicine availability in LMICs calculated by Cameron
et al. and grouped by medication class.3 A clear trend was observed with antiulcerants and
antidiabetic drugs having significantly higher availability across both public and private sectors
than any other therapeutic class of drugs.3

Figure 1. Median Medicine Availability across LMICs (2011).3
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Figure 2. Availability of Medicines Across Sector (2011).3

The healthcare industry in the United States is a multi-billion-dollar market with a
number of large players competing for a slice of the profits. According to the Prescription Drug
Resource Center, about 4.45 billion prescriptions were written in the United States in 2018 –
about 13.6 prescriptions per person.3
The overall usage of prescription medications in the US is only part of the overall story.
The other crucial segment of the discussion is prescription drug costs. In economic terms,
prescription drugs are an inelastic good; as the price of a medication increases demand remains
the same. The inelasticity of medicines makes the price of pharmaceuticals fundamentally
different than the price of other goods because the price of medicines does not impact a patient’s
need for them. As such, medicines should be made affordable since customers will always need
to buy them as long as they are sick, regardless of price.
Consumer Reports (CR) also performs and publishes survey results on medicine pricing
and availability in the US. A CR survey of 1,200 adults representative of the national population
found that costly prescription drugs are contributing to people buying fewer groceries,
postponing retirement, and working additional jobs.7 Others are making even riskier decisions
such as rationing or discontinuing use of their medication because it is too expensive to refill.7
From 2015 – 2016, drug prices increased by 6.3%, roughly three times the rate of other goods
and services.7 Price increases occur as a result of drug companies increasing the price of existing
medicines, claiming that the additional profit will fund research critical to the development of
new and innovative drugs. In addition, physicians who do not discuss drug affordability with
patients may inadvertently prescribe a more expensive product over a less-expensive generic.7
Insurers, employers, chain pharmacies, and PBMs eager to make a profit also contribute to high
13

prices.7 PBMs serve as middlemen to all these entities.7 They have their own agenda and play an
active role in increasing costs and making drug pricing practices and negotiations convoluted and
ambiguous.5 PBMs are responsible for negotiating discounts and rebates from drug
manufacturers in order to generate savings and lower costs.5 However, since PBMs are highly
unregulated, savings that they receive are rarely passed on to the customer.6
CR surveyed more than 78,000 members in 2018 and found that people prefer
independent to chain pharmacies.7 Chain pharmacies had some of the highest out-of-pocket
prices, whereas the lowest prices were found at Costco rather than independent pharmacies.7 On
occasion, independent pharmacies and grocery stores offered lower prices than Costco when
given the retail price.7 Overall, independent pharmacies scored higher for overall satisfaction,
knowledgeable pharmacists, prescription accuracy, and customer service when compared to
chains.7 The CR survey found that 21% of pharmacists suggested a cheaper medication
compared to only 9% in chain stores.6 They also point out that when customers check with
pharmacists to see if they are getting the lowest price, they often saved money.7
While pharmacists and patients struggle to pay for medicines, PBMs profits are
increasing. A recent September 2019 CR survey of 1,015 nationally representative US adults
found that 30% of those currently taking prescription drugs faced an increase in out-of-pocket
costs compared to 2018, with 12% of those reporting an increase of $100 or more. 23 Under
contract with insurers, PBMs create a “formulary” or list of drugs the plan agrees to cover –
usually at a discount to the list price. To get their products on the formulary, drug companies
offer PBMs rebate payments (i.e. refunds) once patients fill their prescription. Rebates have
proven to be a powerful negotiating tool for drug companies as PBMs pocket the money they get
back from manufacturers. The CR survey highlights the case of Humira – an arthritis drug –
whose list price swelled alongside the portion PBMs got to keep (Figure 3). 23
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Figure 3. List Price of Humira in 2015, 2019 and Portion Going to PBMs23

The sort of negotiations that take place between drug companies and PBMs would not be
possible in other industries because of anti-kickback statutes, but in the early 1990s Congress
made rebate payments from drug companies an exception to those laws. The lack of regulatory
oversight allows drug companies, PBMs, and insurers unfettered negotiating power to act in their
self-interest and maximize profits. Drug companies increase list prices to offer PBMs an
attractive rebate, PBMs pocket the rebate payment, and insurers finance the higher price by
forcing patients to pay a higher percentage of the list price (i.e. co-insurance) rather than a fixed
co-payment. 23
In addition, negotiations are not transparent to anyone other than the PBMs and due at
least in part to the complexity of their interactions with drug companies, insurers, and
pharmacies, it is unclear how the final price is reached. Rebates and discounts made available for
a limited time distort the true cost of medicines, often inflating the price consumers must pay. In
addition to patients paying higher out-of-pocket costs, the September 2019 CR survey also found
that insurers increase deductibles to offset the cost of price hikes. 23 High deductible health plans
(HDHPs) are increasing in popularity because the premiums associated with HDHPs are
typically lower than alternative coverage options with higher cost-sharing. 23 Rising deductibles
and co-insurance mean that patients pay more out-of-pocket both before they reach their
deductible and after their coverage kicks in. For patients with a life-threatening condition or
costly disease, the cost of their medicines alone could bankrupt them, CR reported. 23

15

Pharmacists plays a key role in helping the patient understand how much they have to
pay for a prescription given the complexity of insurance schemes and discount programs. Before
2018, PBMs restricted pharmacists from telling patients they may be able to pay a lower price
without going through insurance, known as the “gag clause,” almost certainly to discourage cash
payments pharmacists would get to keep.6 According to Kristen Coppock, PBMs keep all of the
profit if a patient is overcharged for a medication with a less expensive alternative.10 Therefore,
PBMs have a strong interest in encouraging people to go through their insurance companies
instead of paying cash for pharmaceuticals.10
A top-down push for greater transparency around drug pricing from the Trump
Administration in 2018 led to dramatic changes in these “gag clauses”.10 The “Patient Right to
Know Drug Prices Act” allows pharmacists to provide patients with options to purchase
pharmaceuticals at lower prices using cash, a policy in direct conflict with PBM restrictions.10
This act addresses a crucial obligation pharmacists have to help patients make informed
decisions about their prescription purchases, previously prevented by PBM contracts.10 While the
law does abolish PBMs ability to include a gag clause in their contracts, the rule is not effective
until January 1, 2020 and does not require pharmacists to tell patients about a lower priced
alternative unless they ask. 24
The findings from this report can help consumers taking prescription and OTC
medications in the Greater Boston area and across the US to make more informed decisions with
respect to the price of medicines. It takes a lot of knowledge and responsibility on the part of the
patient to shop around for prescriptions or to ask for lower priced alternatives. In many cases, it
may not be reasonable for an average consumer to shop around for prescription medications
since most of the time the need for medications is immediate and important. Still, understanding
that alternative medicines are available at a lower price can help consumers save money.

2014-2018 Surveys
Starting in 2014, teams of students from the Boston University School of Public Health
led by Dr. Richard Laing have conducted price and availability of essential medicines surveys
among pharmacies in Boston using methods established by the World Health Organization/
Health Action International (WHO/HAI).11 Median prices for the Greater Boston area were
calculated and compared to the Management Sciences for Health (MSH) price. The MSH
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Surveys have been conducted each year since in 2015, 2016, 2017, and 2018 using the same
methodology. This report is the culmination of the 2019 survey.
The teams extracted “availability and non-discounted price data for originator brand (OB)
and lowest price generic (LPG) medicines” from both independent and chain retail pharmacies.5
Independent pharmacies are pharmacies that are not affiliated with or owned or operated by
chain pharmacies.5 Prominent chain pharmacies include: CVS, Walgreens, and Rite Aid.5
Students used the WHO/HAI methodology to collect data on the pricing and availability of OB
medicines and their LPG equivalents at both independent and chain pharmacies.5 Both
qualitative and quantitative analyses were performed using the same WHO/HAI methods.5
The price and availability survey conducted in 2014 by Sharma et al. utilized the same
WHO/HAI methods and resulted in several notable findings.5 First, LPG medicines were more
available than OBs.5 Second, the international reference price (IRP) was lower than both
prescription and over-the-counter (OTC) medicines.5 Table 2 shows results from the survey,
including the percentage availability of prescription and OTC medicines in chains, independent
pharmacies, and overall.5
Table 2: 2014 Availability of Essential Medicines5

The lowest priced generic and originator brand medicines prices were 11.53 and 21.33
times the international reference price, respectively.5 In line with results from Consumer Report
Surveys, independent pharmacies had lower prices for both OTC and prescription medicines (see
Tables 3 & 4).5
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Table 3: 2014 Median Price Ratios for Over-the-Counter Essential Medicines5

Table 4: 2014 Median Price Ratios for Prescription Essential Medicines5

In addition to examining the price and availability of medicines at independent and chain
pharmacies, the 2014 survey also surveyed big box stores.5 Big box stores include retail
establishments that physically take up a large amount of space (e.g. Target-CVS, Walmart,
Costco, etc.); some big-box stores contain pharmacies. The 2014 survey concluded that
Walmart/Sam’s Club, Target-CVS, and Hannaford had substantially lower Median Price Ratios
(MPRs) compared to independent and chain pharmacies.5 Walmart/Sam’s Club and TargetCVS’s “$4/$10” discount program, where customers can purchase a medication for $4 or $10
with a membership, had relatively low inclusion rates (see Table 5).
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Table 5: 2014 Big Box Inclusion and Price Ratios for Essential Generic Medicines5

The results of the 2015 survey conducted by Alsuwaidi et al. show that the overall
availability of OTC medicines were higher than prescription medicines, especially in chain
pharmacies (see Table 6).12 Prices were on average about 20.64 times MSH for the OB OTC
medicines and 11.59 times the MSH for the lowest price OTC generics.12 The price of
prescription medications at chain pharmacies was higher than the MSH reference price for OB
medications and lower for the LPG (164.64 times higher and 42.26 times lower).12 The results in
2015 were similar to the results from the 2014 survey and the reported price trends were
congruent with the Consumer Reports.12

Table 6: 2015 Mean Availability for Essential Medicines12
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Results from the 2016 survey show greater availability for both OTC and prescription
medicines in chain pharmacies, similar to results from 2015 (78% availability in chain versus
69.7% availability in independent).12 In chain pharmacies, the MPR of originator brands was
higher than the lowest price generic (157.67 and 41.65, respectively) in both the primary analysis
of medications and the secondary analysis matched by active ingredient (OB versus generic).12 In
independent pharmacies, the prices of the originator brands were higher than the lowest price
generics when compared to the MSH (153.60 for the originator and 17.59 for lowest price
generic).12
The results of the 2017 survey paralleled results from other years, the availability for all
medications was higher for chain pharmacies.12 The OTC originator brand medicines were less
expensive in independent pharmacies compared to chain; however, the OTC generic was priced
lower at chain pharmacies.12 Big box stores were also surveyed in this year, but no strong
conclusions can be made from this data because the prices varied significantly depending on the
big box store.12
The most recent 2018 study found that independent pharmacies had cheaper OTC and
prescription drug prices.12 Independent pharmacies also offered a wider selection of services than
chain pharmacies (i.e. home delivery, medication management, counseling), but tend to have a
smaller customer base.12 Qualitative results also found that independent pharmacies price
competitively according to wholesale prices and insurance reimbursements.12 However,
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insurance reimbursement, and mail order services are problematic.12 Quantitative analyses found
that chain pharmacies had a greater availability of originator brands of OTC medicines compared
to independent pharmacies (63.6% vs. 54d.5%), and a higher average availability of generic
OTC medications (78.6% and 76.8%).12 Overall, prices for OTC medicines did not differ greatly
between chain and independent pharmacies.12
In 2018, chain pharmacies had higher prescription medicine availability when compared
to independent pharmacies.12 Chains had 32.5% availability for originator brands and 19.1% for
independents.12 Chains also had 59.8% availability for generics, whereas independents had
54.9%.12 Despite the higher in-store availability in chain pharmacies, customers may still have to
wait for medications.12 Therefore, further examination of availability, popularity, and quickness
of procurement for medications together is needed.
Overall, trends have stayed consistent across the years. The chain pharmacies have had
greater availability of both OTC and prescription medications. Across years, a price differential
between independent and chain pharmacies remained, but the medications with higher costs
changed. Ultimately, the pricing surveys conducted from 2013 to present illustrate the
importance of visiting multiple pharmacies to find the best price since prices and services vary
greatly between types of pharmacies.
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Methods
Sampling
The sampling unit for this survey includes 35 independent retail pharmacies within the
perimeter of Route 128 in the Greater Boston area. Survey criteria required pharmacies to be
currently licensed and registered with the Massachusetts Health and Human Services department.
To obtain our sample set, we first acquired a list of pharmacies that were licensed and registered,
then determined which zip codes are included within Route 128. Any pharmacies whose zip
code did not match the area of interest were excluded. From this list, we removed chain,
compound, veterinary, and hospital pharmacies to restrict our list to only independent
pharmacies. We then excluded any pharmacies that were previously surveyed in 2018. This left
us with a final sample of 35 independent pharmacies.
To obtain a primary list of 10 independent pharmacies, we used a simple random
sampling method in Microsoft Excel. We assigned a random number to each of our pharmacies
from 1 to 100, in order to avoid duplicate numbers using the function
“(=RANDBETWEEN(1,100).” We then rearranged the pharmacies in order from smallest to
largest according to their assigned number. We started from the top of the list and selected every
third pharmacy until we had 10 selected pharmacies. We then matched each of these 10
pharmacies to the nearest geographically located chain pharmacy using the “nearby” function on
Google Maps. We then created a list of reserve pharmacies to be used in the event someone was
unable to reach their primary independent pharmacy. This was done by matching each of the
primary 10 pharmacies to the geographically closest located independent pharmacy from our
remaining list of 25. We also matched the 10 reserve pharmacies to chain pharmacies that were
closest in location using the “nearby” function on Google Maps.
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Qualitative Methods
Domains of interest for the interviews with independent pharmacists were discussed and
finalized in class as follows:


personal/institutional



systems



finance/cost/pricing



changes over time



current issues/concerns



success factors



future prospects
For each domain, there was a list of subdomains that identified areas of interest for these

interviews and served as the framework for the interviews. Students were trained on how to
conduct qualitative interviews using these domains by witnessing a sample interview of Todd
Brown conducted by Madeline Ray.
An introductory letter was written and sent out by Richard Laing to the owners of each of
the 10 primary independent pharmacies in order to familiarize them with the aims of this study
and request an interview. Students were then paired up to conduct these interviews, resulting in a
total of five pairs. Each pair was able to choose two independent pharmacies from the primary
list of 10 pharmacies.
Students were responsible for reaching out to the pharmacy managers or owners for their
respective pharmacies via phone call to get permission for interviews. If permission was granted,
students arranged the date and time for their interview. In the event that pharmacy owners were
not interested or unavailable to be interviewed, students had to move on to the matched reserve
independent pharmacy. In some cases, when students were unable to reach pharmacies by phone
they just asked for permission in-person.
Several students experienced difficulties trying to contact and interview independent
pharmacies. One pair of students was unable to schedule an interview with the owner of their
primary pharmacy because of availability issues, but they were able to schedule one with the
owner of the matched reserve “back-up” independent pharmacy. Other students were only able to
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schedule with one of their independent pharmacies, but not both, despite several attempts to
reach them. As a result, only six independent pharmacies were interviewed.
During the interviews, one student facilitated the interview, while the other student took
notes, paying special attention to comments corresponding to one of the domains of interest.
Some interviews were also recorded, with the permission of the pharmacist being interviewed.
All recordings were transcribed. Students listed important quotes under the relevant prespecified
domains. These lists were peer-reviewed and compiled to create a final collection of quotes for
each domain across all pharmacists interviewed. These quotes were then used to summarize
findings for each domain, which can be found in the Results section of this paper.
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Quantitative Methods
The survey of Boston pharmacies included 19 prescription and 11 OTC medicines
identified from the list of WHO/HAI essential medicines list. These were the same medicines
previously studied in 2015 by Alsuwaidi et al.13 The pharmacies were identified using the
methodology described in the Qualitative Methods section of this report (page 21). As previously
described, letters were sent to all pharmacies before researchers traveled to pharmacies for data
collection. Students visited pharmacies in pairs and were briefly trained regarding data collection
methods prior to travel.
The surveys include the most common medications to treat both communicable and noncommunicable diseases. The key information collected on medications of interest include on-site
availability (yes/no), pack size found, price of pack found, and the calculated unit price. If the
recommended pack size was not available at the pharmacy, the closest pack size was recorded.
All of the medications and data remain consistent from previous years, 2013 to 2018, so the data
are comparable across years.
Data entry forms and an associated data collection tool was created using the WHO/HAI
workbook. These were used for data collection.14 The forms were used to manually collect data
about over-the-counter (OTC) and prescription medicine from independent, chain and big box
pharmacies. In order to collect data about OTC medicines, researchers walked throughout the
store to locate all medicines on the data collection form and filled out the form accordingly. In
order to collect data about prescription medicines, researchers approached pharmacists and asked
for the list price for medicines individually, the price a consumer attempting to pay cash for a
medication without insurance would pay. The researcher would record results as the pharmacist
read off prices. In some cases, pharmacists chose to fill out the forms themselves, which may be
a limitation of the study.
Data was successfully collected from 7 independent and 7 chain pharmacies. The prices
of OTC medicines were collected for all 14 of these pharmacies. Prescription medicine prices
were acquired for only 3 independent and 3 chain pharmacies. All of the paper data collection
forms were collected and entered into an excel data analysis tool created for the purpose of this
analysis by the WHO/HAI.
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Before entering the data into the electronic spreadsheet, the medication unit price was
manually calculated to four decimal places.
We calculated the unit price using the following equation:

𝑈𝑛𝑖𝑡 𝑃𝑟𝑖𝑐𝑒 =

𝑃𝑟𝑖𝑐𝑒 𝑜𝑓 𝑃𝑎𝑐𝑘𝑎𝑔𝑒 𝐹𝑜𝑢𝑛𝑑
𝑃𝑎𝑐𝑘 𝑠𝑖𝑧𝑒 𝑜𝑓 𝑀𝑒𝑑𝑖𝑐𝑖𝑛𝑒 𝐹𝑜𝑢𝑛𝑑

After the unit price was calculated, a double data entry method was used to ensure that
the data are correct and complete, according to the WHO/HAI data entry method. One person
read the data from a physical paper form while the other person entered the data into an excel
spreadsheet. Any data or unit prices that visually seemed out of the range of the other values in
the same category were double-checked or re-calculated. All of the data problems were resolved;
any outliers in the data were not due to data entry mistakes or miscalculations.
The calculated unit price was used to calculate a median price ratio (MPR), which acted
as a metric to compare prices seen in the study to that of the international reference price. The
median is the best measure to compare prices because it is more resistant to influence from
outliers. The reference prices used in this report were from the MSH 2014 International Drug
Price Indicator Guide (MSH, 2015).

The following equation was used to calculate MPR:

𝑀𝑆𝐻 𝑀𝑒𝑑𝑖𝑎𝑛 𝑃𝑟𝑖𝑐𝑒 𝑅𝑎𝑡𝑖𝑜 (𝑀𝑃𝑅) =

𝐿𝑜𝑐𝑎𝑙 𝑈𝑛𝑖𝑡 𝑃𝑟𝑖𝑐𝑒
𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑅𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑈𝑛𝑖𝑡 𝑃𝑟𝑖𝑐𝑒 (𝑀𝑆𝐻)

The MPR allows us to compare prices across countries and healthcare systems. The MPR
illustrates how many times greater or lower the price we found at the pharmacy is compared to
the MSH price. A few summary measures were calculated from the MPR for each medication
including the median, 25th percentile, 75th percentile, minimum and maximum.
The MSH prices found for each prescription medicine can be found in Appendix A. The
MSH prices found for the OTC medicines can be found in Table 2. Select medicines were not
available in the MSH database or were not available in the required medicine strength. These
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medicines are labeled as not available in Appendix A and B and were excluded from the
analysis.
Once the MPR was calculated for each medicine individually, an additional matched pair
analysis was conducted using only the data points in which pricing information was available for
both the LPG and OB medicine pairs. The matched pair analysis was only performed on a subset
of the data because only medicines that had both generic and originator brand data available
were included.
We also calculated MPRs to compare prices against the National Average Drug
Acquisition Cost (NADAC), using the same methodology as that used to calculate MPR against
MSH reference prices. Prices were identified using the online NADAC Database (NADAC,
2019). The NADAC is calculated by the Center for Medicare and Medicaid Services (CMS) to
estimate the average wholesale acquisition cost of retail pharmacies purchasing outpatient
prescription and OTC medicines in the United States (Methodology for Calculating the NADAC,
2013). A median price ratio was calculated to determine the difference in price between the
NADAC and the local unit price.
The following equation was used to calculate NADAC MPR:

𝑁𝐴𝐷𝐴𝐶 𝑀𝑃𝑅 =

𝐿𝑜𝑐𝑎𝑙 𝑈𝑛𝑖𝑡 𝑃𝑟𝑖𝑐𝑒
𝑁𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐷𝑟𝑢𝑔 𝐴𝑐𝑞𝑢𝑖𝑠𝑖𝑡𝑖𝑜𝑛 𝐶𝑜𝑠𝑡 (𝑁𝐴𝐷𝐴𝐶)

The same summary measures were calculated including the median, 25th percentile, 75th
percentile, minimum and maximum MPR of each medicine. A matched pairs analysis was also
calculated for the NADAC MPR analyses.
The NADAC prices found for prescription and OTC medicines can be found in Appendix
C and D. Medicines that were unavailable in the NADAC database, or unavailable in the
indicated medicine strength, are marked as not available in the tables below and were excluded
from the analysis.
All pricing data for MPR calculations (NADAC and MSH) were stratified by OTC versus
prescription medicines, and chain versus independent pharmacies.
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MPRs for MSH and NADAC reference prices were also calculated for big box stores.
Pricing information was gathered from Walmart, Costco, Hannaford, Target-CVS, and Stop &
Shop. Pricing data was collected from the official websites for Walmart and Stop & Shop,
whereas Hannaford prices were collected from a handout collected on-site. The website GoodRx
was used to identify prices for Costco and Target-CVS. Walmart and Hannaford prices were also
verified against those listed on GoodRx. Costco and Target-CVS no longer offer a bulk medicine
purchasing program, and therefore do not publicize medicine prices on their personal website.
Insulin prices were also analyzed over time, using previous year’s results from the same
survey study. Pricing data were gathered for the same forms of insulin from 2013 to 2019 to
compare results. Price comparisons were completed using the MSH MPR, as NADAC MPR was
not calculated in earlier years.
A mean availability analysis was also conducted to determine which of the pre-specified
medications were available at independent and chain pharmacies. If the pharmacy had each
medicine listed in stock in any quantity the medicine was considered available. Thus, medicine
availability data was recorded as a dichotomous (yes/no) variable. If the medicine was not
available in the listed strength, the medicine was determined not available. The WHO/HAI Excel
spreadsheet was used to calculate the average availability per pharmacy for each medication. The
availability analysis, just like the price analysis, was stratified by OTC and prescription medicine
as well as by chain and independent pharmacy.
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Results
Qualitative/Domain Analysis
Personal
Interviewees answered questions regarding personal experiences as an independent
pharmacist in the Greater Boston region. The responses shed light on contrasts in career and selfperceptions and patient relationships compared to chain pharmacy practices.
Other interviewees spoke about their history in the business. One respondent reflected on his
decision to sell his business due to lack of profitability; he now manages an independent
pharmacy for someone else:
“I’ve been registered for a long time—since 1963. I owned a store for over 60 years, I
sold this business two years ago and I’m now managing it for someone else.”
One respondent discussed how the time demands of his job interfered with social and personal
commitments:
“I used to be more involved—I was in the Lions Club, but I just couldn’t make any of
their meetings anymore because I couldn’t get out in time.”

i.

Work-Life Balance

One pharmacist expressed the importance of having a healthy balance of work, especially at a
later stage in their career:
“As you get older, I believe you need more relaxed, less stressful work.”

ii.

Patient Relationships

Pharmacists were quick to defend their choice to work at an independent pharmacy over a chain.
Most respondents described the benevolent work culture at independent pharmacies and the
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positive treatment of patients. Some also discussed their preference for working at an
independent pharmacy relative to the experience of working at a chain:
“I was able to see that by and large more independent pharmacists were more satisfied
than those in the chains because it was more of a family type atmosphere.”
“The staff that I worked with at the chain pharmacy was not trained, very high rates of
turnover because of the high volume and low staffing—there were a lot of angry
customers.”
“I originally worked for CVS because I liked their business model… but then they have
you calling patients weeks in advance to fill their prescriptions, and it really just went
against everything I believed in… Even for a one-time use medication, they wanted us to
probe the patient to refill.”
Interviewees agreed that patients are better served at independent pharmacies. Some respondents
emphasized the importance of developing patient relationships as a way to ensure patients are
managing their medicines properly, suggesting independent pharmacies may be better suited than
chains to care for patients with complicated health needs. Pharmacists commented that the
environment at chain pharmacies prevent pharmacists from building personal and clinical
relationships with patients, in contrast to the relationships established with patients while
working at independent pharmacies:
“In the chain we become numb. We don’t see you; we just see the huge queue in front of
you and you need to finish that by closing time. At the CVS I worked at, we had about 500
prescriptions a day, so when we are open 8am-9pm that is only 13 hours. You do the
math. I didn’t get a chance to do anything, especially talk to the patient.”
“They come here because of the relationship we have together.”
“If I’m on 10 medications and have multiple conditions and I don’t know how they
interact with each other, then those are the patients that want personal advice about their
specific situations from the pharmacists. Those are the kind of people that independent
pharmacies tend to focus on, the elder patients with multiple diseases and complex
medications.”
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Patient Services
Some of the pharmacists provided additional services to ensure their patients are getting the
highest quality care from their businesses, including medicine delivery and packaging medicines
for people managing complex medication regimens.
i.

Medication Delivery

One pharmacist explained how delivering medications is an important service for their business,
emphasizing the importance of efficient medication delivery for their patients:
“We have no set times, we pretty much delivery all day long. We deliver far. We go to far
places. And we try to communicate well with patients because sometimes, there’s an
antibiotic or pain medicine that needs to be done right away. Again, just putting
ourselves in the shoes of the patients”
ii.

Patient Counseling/Education

The pharmacists also highlighted the importance of counseling patients on their medicines and
working with them to answer questions and provide them with the best solutions. One
pharmacist reported that she helps her patients understand their options with Medicare Part D
(Medicare’s prescription drug benefit):
“My patient with many prescriptions asks me about Medicare Part D, because it is very
hard for some patients to understand, so I put together an email for him to explore his
options. We really worked with the patients like a concierge service.”

Another pharmacist spoke about the demands of the pharmacist role in ensuring patients
understand convoluted health systems concepts, like what their insurance covers and what they
will have to pay out-of-pocket for medicines:
“A lot of these places [community health centers and practices] are using the pharmacist
to manage the patient before and after the visit.”
A critical part of the value proposition of independent pharmacies is the quality counseling and
education that they provide to their patients. Patients who value personalized counseling may
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take their business to independent pharmacies, where the primary pharmacist is frequently the
owner and aims to provide one-on-one counseling with each of their customers.
A MIPA representative noted the elderly and the sick tend to be the target population for
independent pharmacies as they rely on complex medications for chronic conditions and more
comprehensive counseling:
“If [patients are] on ten medications, have multiple conditions, and […] don’t know how
they interact with each other, then those are the patients that want personal advice about
their specific situation from the pharmacists. And those are the kind of people that
independent pharmacies tend to focus on, the older patients, multiple diseases, complex
medications.”
“There is an obligation as a pharmacist to counsel the patients all the time, especially if
it’s something that requires their adherence…”
Furthermore, interviewees highlighted the value of counseling from independent pharmacies to
customers:
“Some of them will have separate counseling rooms, or semi-private counseling areas,
and the people that go to independent pharmacies are ones that understand that
pharmacies are a good resource to learn about the medicine, […] but tailored
information for that patient based on the whole list of medications they are taking, that’s
something that independent pharmacies provide.”
At independent stores, pharmacists aiming to differentiate themselves from chains provide
additional education to their patients about why a medicine may not be covered by their
insurance, so customers are encouraged to return to ask independent pharmacists for help. A
pharmacist who formerly worked at a chain location reflected on his experience:
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“Insurance plays a big role in prescriptions now when it’s often denied, and people don’t
know why, and they need more education. At Walgreens and CVS sometimes, you just
leave disappointed not really understanding what happened and why this is not being
filled.”

iii.

Immunizations

Pharmacists are more frequently offering immunization services for revenue purposes as well as
to increase their involvement in the health care process for their patients. Some respondents also
discussed how providing vaccines strengthens community ties and improves trust among
members of the community and their local, independent pharmacy:
“Definitely the business is changing. It’s getting more aggressive. [Independent
pharmacists] are trying to be more involved as health care providers. A few programs
over the past, definitely, [are] much more aggressive and pharmacists are involved much
more, such as immunizations.”
Another pharmacist stated immunizations are becoming an integral part of the community:
“Immunizations, again, 10 years ago, was almost an optional thing. Now, immunizations
are an integral part of serving the community.”

Systems
Independent pharmacists shared the mechanisms by which they obtain and dispense
medications to patients with an emphasis on engaging with companies offering the most costefficient options. Additionally, independent pharmacists emphasized their approaches to patient
engagement through counseling and education. Unlike chain organizations, independents do not
participate in commercial advertising, but rather take pride in community word-of-mouth
marketing.
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i.

Procurement

The procurement of pharmacy drugs refers to the process by which pharmacies obtain, provide,
store, assess inventory and ensured continued quantities for the medicines that patients need. In
order to procure and dispense medications in a cost-efficient manner. Independent pharmacists
indicated their reliance on companies offering the lowest prices for the greatest number of their
supplies.
Pharmacists explained their reliance on a single procurement source to provide their supply of
medicines:
“I mean I buy almost everything from Cardinal Health… I like Cardinal Health. I
probably like Cardinal Health because they, because their costs are less than other
wholesalers it seems. Their pricing is accurate, delivery is usually before I open the
store, and their sales rep that services my store is wonderful.”
“We use - we use one of the big chain suppliers. It’s called AmerisourceBergen. They
supply…100% of all of our supplies.”

i.

Dispensing

In order to attract patients, one pharmacist discussed their strategy to offer a unique pillbox
service, where medicines are sorted by the date and time they need to be taken. In order to keep
business going, this respondent stressed the importance for independent pharmacies to offer
dispensing services not offered elsewhere:
“That’s all [independent pharmacies] have to do is keep fighting the fight and offer
something to patients that they can’t get going to another place and that’s with our
service and the special things that we can do for them, give it to them, the delivery and
we do pillboxes for people. You know, the counsel people, compound for people, it’s
about the service you provide.”
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ii.

Marketing

Independent pharmacies tend to invest in less traditional methods of marketing than chain
pharmacies do. As a Massachusetts Independent Pharmacists Association (MIPA) representative
has summarized:
“I think [independent pharmacies] do most of their advertising locally in their
communities. They might run ads in their local newspapers, oftentimes they’ll give talks
at senior centers, and that’s how they get known […] they serve on local boards of
health, […] have weekly radio programs, so they all kind of focus on lower key activities.
In addition, you have to acknowledge that they’re in an environment where all the other
players are very large corporations that can outspend them on advertising dollars….”
Due to the scale of chain pharmacies, these stores are able to allocate more funds towards
marketing in the form of television commercials and online advertisements. Conversely, there is
not a great deal of resources available for advertising for independent pharmacies. Again,
independent pharmacies tend to rely on community relationships to stay in business as
mentioned by one pharmacist:
“I don’t do a lot of marketing…it’s more of a thank you to the community.”
Some independent pharmacies also build relationships with physicians to get new customers:
“We also go out and talk to a lot of doctors, so sometimes when we meet doctors, they’ll
get excited to use us, so we’ll have a burst of them recommending.”

Finance
Surveyed pharmacies discussed the various ways they finance their businesses, including
different revenue streams and profitability of various drug types. Pharmacies conceded that profit
margins are often slim and have been decreasing in recent years due to the highly serviceoriented nature of their business. To compete with chain pharmacies and maintain a customer
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base, independent pharmacies often prioritize customer service over volume, unlike other
business models.
Several pharmacists noted slim profit margins as one of the greatest challenges facing
independent pharmacies today:
“This store has only been here for 4 years when retail pharmacies were doing better and
reimbursement rates were doing better- now you barely break even for what you
purchase the drug for.”
Other pharmacists felt as if the amount of time required to fill each prescription and council the
patient did not warrant such low profit-margins. In particular, they mentioned that filling each
script often requires communicating with the patient’s physician and/or insurer, verification that
the individual is not using any drugs that negatively interact with the new medication, patient
education about the medicine, and other services such as packaging and sometimes even
delivery:
“We spend too much effort and manpower on one prescription, and we see 20 cents
profit. You know, which is a joke in a way.”

i.

Revenue Sources

Despite agreement that profit margins have decreased, surveyed pharmacists found differing
levels of success with various revenue streams. Unlike chain pharmacies which often generate
revenue from both over-the-counter (OTC) and prescription drugs, independent pharmacies
found most of their financial earnings stemmed from prescription drug sales, but varied in the
success that they were able to drive from over-the-counter medicines.
Some pharmacies only carried OTC drugs to ensure that patients were able to access all needed
medications during their visit. Pharmacies found that keeping OTC drugs available and prices
low led to high patient satisfaction and retention:
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“Over-the-counter I use the most aggressive pricing scheme that Cardinal suggests, and
I customize a handful of those things based on competition, but I use their most
competitive pricing because for the few dollars that you don’t make doing that, I think it
helps your image a ton.”

ii.

Originator/Generic

Just as pharmacies were divided on whether or not earnings are generated from OTC drugs,
interviewees were inconsistent in their preference of generic versus originator prescription drugs.
Some pharmacies found that generics offer a better profit margin due to the high prices of
purchasing brand name drugs accompanied by low reimbursement rates. Others preferred
generics as a result of originator product sales reductions following increased incentives to use
mail-in services for originator products:
“Generics are huge. Expensive brand sales drop for us every year because of enticements
to use mail-in services.”
However, some pharmacies believe that OB medicines allow for a better margin over generic
drugs. This may be partially because many insurers will not reimburse for OB medicines when
there is a generic option available, which can lead to brand drug companies dropping their saleprices. One pharmacist commented:
“The profit margin is changing. I’d rather see a brand than a generic. It depends on the
PBM, but there’s a lot of inexpensive generics that net us in the vicinity of $1. A lot more
of those than I wish there were.”

iii.

Price

Despite public perception that chain pharmacies offer better prices than independent pharmacies,
interviewees felt that chain pharmacy prices are generally higher. Although interviewees did not
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address the prices of big box stores (such as the $4 monthly prescription program offered by
Walmart), independent pharmacies found that their prices tend to be lower than that of
Walgreens and CVS, their top competitors.
Groups stated that this difference is particularly strong for cash-paying patients. In order to
secure a profit, chain pharmacies tend to set their price based on an arbitrary Average Wholesale
Price (AWP), which is often much higher than the true cost to the pharmacy during procurement:
“People think all the CVSs and Walgreens in the world offer competitive prices, but
their prices are not so competitive. The public thinks that because these companies
spend money to produce commercials to try and get people to think that.”
However, independent pharmacies often felt restricted and unable to lower prices below the
mandated amount specified by PBMs. While independent pharmacies attempt to offer
competitive prices, they are unable to set prices lower than their contract with PBM’s or insurers
allow:
“It’s a difficult situation for pharmacists, because they sign these contracts with insurers
where the insurer says, ‘We will tell you what you will charge a patient, end of
discussion.’”

iv.

Patient Deals and Coupons

Surveyed pharmacies stated their patients are confident they are offered the lowest prices. Many
of these pharmacists will work on a case-by-case basis to ensure their customers are getting the
lowest possible price relative to their income and insurance status, for the medicine they need:
“I have zero personal encounters here in my pharmacy with people being too worried
about the price of their medicines. Most people here have their insurance, but if they
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don’t have insurance, I will always try to find the best price for them...I have a patient
who does not have insurance, but needs to buy the Parkinson’s drug, we cut down the
price by $800 so he pays only $500.”
In addition, some pharmacists report their passion for patient engagement through their ability to
make medicines more affordable for some customers. Interviewees sometimes applied discounts
to customers who struggle to pay for their prescriptions, emphasizing:
“We automatically offer discounts and coupons. We want to show them we care. This
isn’t a one-time business.”
Although independent pharmacies utilize time, manpower and leniency to offer patients the best
drug prices, they were unlikely to accept coupons such as those offered through GoodRx.
Interviewees believed that coupons ultimately drive up the cost of drug prices because they are
only applicable for a limited number of prescriptions and can lead to decreased insurer
reimbursements to the pharmacy once they expire. Additionally, interviewees often found that
they were able to offer more competitive prices than those offered through GoodRx:
“Our prices are way better and less than all the chains. So, I personally tell
them, ‘Hey, there’s this GoodRx price and this is my price,’ which is usually remarkably
way less than the GoodRx.”

v.

Insurers and PBMs

Pharmacies described their relationship with insurers and PBMs as adversarial, yet unavoidable.
Almost all interviewees blamed insurers and PBMs for low reimbursement rates, which
ultimately threaten the viability of their businesses. Some also believe the way drugs are priced is
intentionally complex to ensure insurers earn a profit, making it difficult for patients and
pharmacies to understand the system well enough to push back.
One pharmacist stressed the inequitable complexity of drug pricing:
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“Our medication distribution system and the money flow are the most bizarre things, it
makes totally no sense logistically. It’s set up to be very complex so most people don’t
understand and the pharmaceutical companies as well as the insurance companies and
PBMs are the ones that benefit from that. And the problem is the rebates never flow back
to the patient. The insurance companies will keep it, the PBMs will keep it, and the
patient never benefits.”
Because insurance is so complicated, pharmacists often find themselves contacting patients’
insurers on behalf of their customers to determine if medicines are covered and how much they
will cost the patient.
One pharmacist was accepting of his unique role as an independent pharmacist and the need to
communicate with insurers on behalf of their patients:
“Independent pharmacists must communicate with insurers, it’s one of the roles you have
to play as a pharmacist.”
Another interviewee expressed frustration at having no recourse against insurers in these types of
situations:
“There’s no action you can take. How do you fight them? Where does it start? I don’t
really know who is responsible.”
The lack of transparency and understanding around how insurers and PBMs work was a common
theme across conversations with pharmacists. Interviewees described the challenges they face
competing with chain pharmacies because they command such a large portion of the market, in
addition to pharmacies that have partnered with pharmaceutical companies, insurers, and PBMs.
While some expressed feeling hopeless that things would ever change, one interviewee is
hopeful the state legislature will pass legislation to control drug costs and improve transparency
at multiple levels of the price-setting process:
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“In some states there are pharmacists that are joining together to bring this to the State
House and shine their light on what’s happening and how this big pharma is joining with
pharmacies joining with insurance companies and creating this big monopoly and they’re
shedding light on that so I’m hoping that it can happen here.”

vi.

Reimbursement

Low reimbursement rates for medicines was a frequently cited problem among independent
pharmacists. Some interviewees attempted to identify the reason for low reimbursement rates,
mentioning insurers, PBMs, and pharmaceutical companies. However, as previously mentioned,
many appeared overwhelmed by the complexity of the system:
“The reimbursement rates are very, very low. Up until last year [the pharmacy owner]
wanted to sell.”
One interviewee highlighted that insurers will often promise patients that certain drugs will be
covered, but fail to reimburse pharmacies for the cost to acquire and dispense the drug.
Pharmacies end up losing out:
“The other day a patient had 3 medications and the system said it was paid. Let’s say the
drug is $2, normally the cost gets pushed to the patient, but the insurance doesn’t pick up
anything – but it says its paid. Insurance pays $0. In that case what do you do? You have
no choice but to fill it. But if you send the patient away, how many patients are you going
to send away? You just have to weigh your options sometimes.”

vii.

Claw-backs

Interviewees expressed contempt toward insurers and PBMs for their propensity to “claw-back”
prescription payments patients made in accordance with their insurance plan if they exceeded the
cost that the pharmacy paid for the prescription drug. This essentially strips pharmacies of
payments that would otherwise add to their profits:
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“We lost $5,000 in claw-backs from insurance last year. Since they’re continually paying
us for things, they just deduct it [from the payment], we have no choice… they control it
entirely… that should be illegal but they’re getting away with it.”

viii.

Cash Payments

Sampled pharmacies found they were not profitable when allowing uninsured patients to pay for
prescription drugs with cash. Cash-payments occur with uninsured patients, as well as patients
who are covered by PBMs lacking a signed contract with the pharmacy. Some pharmacies chose
not to accept cash, while other pharmacies prioritized patient retention over excluding cashpaying patients,
“I also sometimes would rather take unprofitable business to not lose the customers that
use [PBMs with which we do not have a contract], because my customer base changes
their health insurance pretty frequently, and once someone starts to use another store,
it’s really hard to bring them back.”

Policy
The pharmacists share diverse perspectives about how policy and regulations, their roles, and
various rebate discounts have evolved over time.
i.

Existing Policies: Federal and State

In 2018, United States President, Donald Trump, signed two bills related to medicine prices – the
Know the Lowest Price Act and the Patients’ Right to Know Drug Prices Act - preventing “gag
rules” written into PBM contracts.18 These “gag clauses” are written into contracts between
pharmacists and PBMs to contractually stop pharmacists from telling patients about medicines
that are cheaper without insurance at the pharmacy (Clark & Breslauer, 2018).
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The so-called “gag rule” prohibits pharmacists from providing cheaper options to patients
without insurance interference because pharmacists get to keep all out-of-pocket payments when
insurance isn’t involved. One pharmacist stated:
“When I made the comment that we had gag-rules on us up until last year-- they [PBMs]
are the most corrupt corporation in the country.”
Considering there are only three major PBMs in the US, pharmacists could not risk losing a
contract with one of these major companies. PBMs may feel less personal responsibility to
ensure lower prices for consumers than pharmacists because the PBMs do not have a fiduciary
relationship with consumers. Some pharmacists were forthcoming about the role of PBMs
regarding the “gag rule”, for example one pharmacist stated:
“PBMs refuse to take fiduciary responsibility in their contracts. The PBM owns the
pharmacy, the mail in pharmacy, the specialty pharmacy… and nowhere else in health
care you force patients to go to another facility you own. If I were a physician and I
forced a patient to go to a lab I own, I would be in jail; yet somehow, the PBMs are
allowed to do this.”
Alternatively, some pharmacists did not feel comfortable commenting on challenges faced by
independent pharmacists produced by PBM contracts stating simply:
“I don’t want to comment on that”

ii.

Policy Changes

Pharmacists expressed concern with the current state of policy and regulation surrounding the
price of medicines. Many report the uneasy feeling of not knowing who is accountable and
how to take action:
“I don’t know how long it will take for something to change because I don’t know if
people care enough, or maybe they don’t understand what’s happening.”

43

“There’s no action you can take. How do you fight them [PBMs]? Where does it
start? I don’t really know who is responsible.”
The independent pharmacists stated certain policy changes may have negatively impacted
business in a variety of ways. One pharmacist addressed concerns about strict regulations on
controlled substances:
“Regulations? We are doing a lot more record keeping for controlled substances. When
we opened, we weren’t required to keep a perpetual inventory of C2s. That’s a little labor
intensive…”
When asked to share their pricing for particular prescription drugs in uninsured populations, the
independent pharmacists exhibited a clear discomfort with the question and often declined to
share pricing information due to contracts with insurance companies:
“I can’t share my pricing with you. I sign a strict contract with insurance companies that
prohibits my openness about specific pricing…”

iii.

Rebates and Discounts

Several pharmacists, if not all, expressed concern and frustration with the disparate
reimbursement and rebate discount methodology. Of particular concern to pharmacists were
PBMs.

a. Pharmacy Benefit Managers (PBMs)

Pharmacists revealed adverse feelings toward the way PBMs treat their business, their patients,
and how they have obtained near monopoly control of the market.
Many pharmacists shared concerns about lack of transparency, low rates of reimbursements, and
ubiquitous corruption, particularly in relation to PBMs:
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“…[insurance companies] can set up their own discriminatory pricing so if you go mail
order you get one price for [the prescription]…if you go to a chain, who is a preferred
chain, you get another price for it…if you go to an independent, you pay another price
for it and it is all controlled by the insurance company. Actually, more controlled by
PBMs than insurance companies themselves to force the business to go where they want
it to go.”
Pharmacists also often report concern about PBM pricing practices, noting again how little
transparency likely contributes to PBMs ability to set high prices:
“There are a lot of hidden costs, hidden fees, that are happening with the PBMs, but
they’re pulling all the strings and you know if we really shed a light to what was actually
happening, I don’t think people would be happy to see that much disparity and difference
to what they’re doing to independent pharmacies. I mean, they’re trying to run them out
of business.”
The independent pharmacists report firsthand how PBMs favor chain pharmacies and large
corporations that offer them a greater financial benefit. One pharmacist reports that PBMs are
only in the business of making a profit:
“The insurance company doesn’t seem to matter as much as the PBM. If [independent
pharmacists] are doing business with the PBM that isn’t very generous paying
pharmacies... [that] makes me scared because I feel very little control over that, and a
fast change in the wrong direction can literally… We’re barely profitable enough to be
worth staying open, so a little change can tip the scale quickly, and we know that. We’ve
lived that for a while.”

b. Insurers
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Independent pharmacists communicated a level of frustration with the amount they are
reimbursed by insurance companies. Increasingly, independent pharmacies are not receiving full
payment for the amount billed, which they attributed to the control that third-party contracts have
over independent pharmacies in the market. It is easier to take advantage of smaller privatelyowned pharmacies than chains or hospitals because they have less bargaining power:
“Insurance doesn’t pay enough to cover what independent pharmacies are buying
medicines for -- Walgreens, hospitals, etc. get their drugs cheaper than independent
pharmacies.”
“That’s one of the things independent pharmacies struggle with -- they buy the
medications and insurance doesn’t pay enough to cover the cost.”

iv.

Co-payments

Independent retail pharmacies have suffered because PBMs are able to control where consumers
take their business by manipulating what they have to pay (co-payments) depending on where
they go. Interviewees cited instances where PBMs have increased co-payments for prescriptions
filled at independent pharmacies to steer business toward chain pharmacies. Many pharmacists
express concern over the impact this has on patient choice in terms of being able to afford
medicines they need from the pharmacy of their choice:
“So, if your copay at a chain is $10 it might be $8 for mail order and it might be $20 at
an independent retail pharmacy. So obviously you say, ‘heck I’m going to go where I pay
the lowest price.’ So, they force that business where they want it to go… There were 11
pharmacies in Melrose at that point, all independents. And there are three now.”

v.

Mergers

Pharmacists indicated that PBMs negotiate benefits with independent pharmacies in order to
approve a merger. A lack of follow-through on their promises suggests an absence of
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consequence for PBMs and a subsequent disadvantage to these establishments. Pharmacists
express frustration over this process:
“[PBMs] will say ‘we are [merging] to lower the cost of health care.’ They say that
because they want the merger approved by the FTC. They’ll promise the world and after
the merger is done they’ll just do whatever they want.”

vi.

Independent Pharmacists’ Concerns

The independent pharmacists expressed a number of concerns for the future of their businesses.
A few respondents were confident the business would continue to survive despite growing
competition, mergers of large chain pharmacies, and wide-spread under-reimbursement from
PBMs:
“We had to drop people on staffing, we had to drop our pay, just to survive. It’s that
scary, it really is that scary. When I built it all up, it was a different story. I spent 50-60
hours a week to make it. And it is now at a point where I’m not sure I could make it doing
that, I couldn’t increase on it.”
The independent pharmacies provide more patient-centered services to their customers than
chain pharmacies but face lower reimbursement contracts than their competitors, making it
difficult for them to compete with chain competitors who serve a higher volume of patients at a
higher reimbursement rate. One independent pharmacist expressed concerns around the impact
of low reimbursements on overall profits stating:
“I love this business, I’d much rather work here for the few years I have left, but… I see
profit slipping every year”

vii.

Nutraceuticals and Diet Supplements
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When asked about nutraceuticals, such as nutritional supplements or fortified foods, one
pharmacist expressed frustration with the lack of regulation, stating:
“They don’t have to prove any of their claims they’re not under FDA control, so you
have to be very careful. They can make any claim that they want… some are completely
valid and good, and some are completely false but there’s no law requiring them to prove
it.”
Considering the FDA does not regulate diet supplements like other pharmaceuticals, there may
be variations in the claims and efficacy of these products. In the pharmacy from the above quote,
there were no nutraceutical or diet supplements for sale, but the pharmacist did acknowledge that
diet supplements are available for purchase at chain pharmacies, which likely contributes to their
profits. Some independent pharmacists may not sell nutraceutical products, despite the fact that
selling nutraceuticals could increase sales.

viii.

Transparency

The pharmacists expressed a strong desire for greater transparency across key partners, like
PBMs and insurance companies, that could make medicines more affordable to independent
pharmacies and patients alike. The new Executive Orders signed by President Trump aim to
increase transparency in terms of pricing and PBMs across pharmacists and patients.
One pharmacist highlights how difficult the drug pricing process can be for patients to
understand:
“We want to make the process more transparent, including the PBM. You may see the
report, but it is all so hard to understand. There is a lot of back and forth. It is a big
headache.”
These new bills will allow pharmacists to discuss the lowest price for patients, a potential
solution to problems posed by the “gag rule” instituted by PBMs. Pharmacists take the time to
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distill critical information for patients while filling a prescription, ensuring patients understand
key issues influencing the price and affordability of their medicines.
Despite policy changes, the PBMs influence pharmacists since they have little to no negotiating
power against these powerful players. Pharmacists reported feeling there is little to no
transparency between the pharmacist and PBM. For example, one pharmacist insisted,
“They do it [refuse to take responsibility in contracts] under the guise of saving money,
but because there is no transparency, no one really knows whether they are saving
money.”
Some pharmacists did not feel comfortable disclosing their opinions related to being transparent
with customers about the price of their medicines and whether cheaper versions of the same
medicine were available. One respondent was adamant they did not want to comment on
transparency:
“[I have] no comment on policies that affect transparency”

ix.

Autonomy

Independent pharmacists report having a significant amount of autonomy in running their
businesses according to their own values and preferences. Some pharmacists discussed their
ability to “nickel and dime” every transaction to provide the patient with the best price, while
still keeping the price high enough to stay in business.
One pharmacist compared the autonomy of independent pharmacists and chain pharmacists:
“I think independent pharmacists by and large have their own idea of how pharmacies
should be practiced, they don’t want to be in a corporate environment where they’re told
how to do things… they often don’t agree with everything that’s being done in chain
pharmacies… they want to have the ability to control what they do.”
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This quote parallels a commonly reported feeling that independent pharmacists can make choices
to put their patients first whereas chain pharmacists have far less flexibility.
“We [independent pharmacists] will do what we need to for the customers… That might
not happen at a chain pharmacy they don’t have time for that.”
Greater autonomy is an attractive component of running an independent pharmacy compared to a
chain. Some respondents who own their business reported autonomy as one of the main reasons
a pharmacist may refrain from working at a chain pharmacy. There are trade-offs, however. Even
though independent pharmacists have greater autonomy than their chain pharmacist counterparts,
their reimbursement rates are impacted more by PBM contracts. One pharmacist’s quote
demonstrates their perceived lack of autonomy due to contractual obligations by stating:
“Five years ago, the reimbursements were much better, much fairer, and it has just
plummeted… and we don’t have any control over it. But yes, it’s [PBM Reimbursements]
completely driving the show and it will be what kind of determines our future.”

x.

Challenges facing Independent Pharmacies

While mentioned in other areas of this domain analysis, several pharmacists placed particular
emphasis on their challenges with PBMs:
“Independent pharmacies…are very comfortable competing in this environment. They
can compete with the chains very easily. They can do so because they’re more nimble,
they focus more on service, they have a better relationship with their patients. And so,
they can very easily compete in this environment. The issue they have is that they’re
oftentimes not given the option of competing, excluded out of contracts because of the
PBMs who are also their own pharmacy.”
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“One thing I will never understand is how a big chain, like CVS, can own a PBM, can
own an insurance company...that is what you call a monopoly. They want to squeeze out
the independent pharmacies, who actually care about the patients.”
Poor relationships with PBMs create financing challenges. Several respondents reported
difficulties in making a profit as a result of low reimbursement rates imposed by PBMs and the
impact running a financially strained business has on employees:
“There used to be a built-in buffer, well it’s getting close to the point where you need
something to offset that, we’re looking for something, we’re trying to vaccine more, that
remains a little more profitable, we’ll probably start to sell CBD oil because that looks to
be a profitable thing now that they’ve decided they could…”
“We had to drop people on staffing, we had to drop our pay, just to survive. It’s that
scary, it really is that scary. When I built it all up, it was a different story. I spent 50-60
hours a week to make it. And it is now at a point where I’m not sure I could make it doing
that, I couldn’t increase on it”
One pharmacist spoke about potentially dire risks associated with low profits brought on by low
reimbursement:
“Even in this area, in the past 3 years, I’ve seen 5 stores close.”

xi.

Happiness

Many pharmacists reported feeling happy with their career:
“[The owner] has enough business here, has been in business for twenty years.”
A couple pharmacists described the rewarding nature of some relationships with their patients:
“His customers have known him for years and they are used to him and they don’t want
to go anywhere else.”

51

“My goal is not how much money we can make, it is the patient’s health, and you don’t
pay any extra money.”
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Quantitative Results
Out of the 20 pharmacies sampled, data was collected for prescription medicine prices
from 3 independent and 3 chain pharmacies (Total= 6 pharmacies). In addition, over-the-counter
data was obtained from 7 independent and 7 chain pharmacies (Total= 14 pharmacies).

Medicine Availability
Table 7. Mean Availability of Surveyed Medicines in Retail Pharmacies
Mean Availability of surveyed medicines in retail pharmacies

Prescription Medicines
Originator
Brand %
(number of
pharmacies)

Generic %
(number of
pharmacies)

Over-the-Counter Medicines
All medicine
types %
(number of
pharmacies)

Originator
Brand %
(number of
pharmacies)

Generic %
(number of
pharmacies)

All medicine
types %
(number of
pharmacies)

63.7%
(n=7)
SD= 40.7%

79.1%
(n=7)
SD= 31.2%

90.1%
(n=7)
SD= 20.5%

61.1%
71.9%
(n=3)
(n=3)
SD= 40.0% SD= 33.8%

34.1%
(n=7)
SD= 29.5%

36.3%
(n=7)
SD= 25.8%

47.3%
(n=7)
SD= 23.6%

45.6%
53.7%
80.7%
(n=6)
(n=6)
(n=6)
SD= 29.8% SD= 32.6% SD= 29.0%

48.9%
(n=14)
SD= 33.4%

57.7%
(n=14)
SD= 26.0%

65.4%
(n=14)
SD= 23.7%

68.4%
46.3%
87.7%
(n=3)
(n=3)
(n=3)
SD= 36.0% SD= 28.3% SD= 27.7%

Chain

Independent 22.8%
(n=3)
SD= 33.4%
Overall

Table 7 summarizes the availability of over-the counter (OTC) and prescription
medicines, stratified by originator brand (OB) and generic equivalents, in chain and independent
pharmacies. In general, the availability of OTC medicines (65.4%) was lower than that of
prescription medicines (80.7%). The OB medicines were less available (prescription: 45.6%;
OTC: 48.9%) as compared to the generic equivalents (prescription: 53.7 %; OTC: 57.7 %).
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Chain pharmacies had higher availability of OTC medicines (90.1% Chain, 47.3% Independent),
and prescription medicines (87.7% Chain, 71.9% Independent). However, when stratified by OB
versus generic availability, independent pharmacies had a higher availability for generic
prescription medicines (61.1% Independent, 46.3% Chain).

Prescription Medicines Availability

Figure 4. Mean Percent Availability of Prescription Medicines in Pharmacies

Mean Percent Availability of Prescription Medicines
100%
87.7%

90%

80.7%

80%
70%

71.9%

68.4%
61.1%

60%

53.7%
45.6%

50%

46.3%

40%
30%

22.8%

20%
10%
0%
Brand Originators
Chain Pharmacies

Lowest Priced Generics
Independent Pharmacies

Any Product Type
Overall

As described above, we can see in Figure 1 that the chain pharmacies have higher
availabilities for OBs (68.4%), whereas independent pharmacies had higher availability for
generics (61.1%). The highest availability of any drug type was OB drugs in chain pharmacies
(68.4% availability). The lowest availability of any drug type was OB drugs in independent
pharmacies (22.8% availability).
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Figure 5. Availability of Prescription Medicines in Chain Pharmacies

Note: All listed insulins do not have a generic equivalent.
Figure 5 shows availability of medicines in chain pharmacies only. Out of the 19
prescription medicines shown in Figure 2, Amitriptyline, Amoxicillin, Bisoprolol, Captopril,
Ciproflaxacin, Diazepam, Diclofenac, Glibenclamide, Metformin HCl, Omezaprole, Salbutamol
inhaler and Simvastatin had the highest availability in generic form at the chain pharmacies
(66.67% availability). All 4 insulins, as well as Diazepam, Metformin HCl, Omeprazole,
Simvastatin and Salbutamol inhalers had the highest OB availability at 100% at chain
pharmacies. Paracetamol Suspension in generic form was not found in chain pharmacies.
Originator Glibenclamide and Paracetamol suspension was not found in chain pharmacies.
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Figure 6. Availability of Prescription Medicines in Independent Pharmacies

Note: All listed insulins do not have a generic equivalent.
Independent pharmacies had very few originator brands of prescription drugs, with 10
drugs not available in originator form (Amitriptyline, Amoxicillin, Bisoprolol, Captopril,
Ceftriaxone injection, Metformin HCl, Omeprazole Co-trimoxazole suspension, Glibenclamide
and Paracetamol suspension). Two drugs were unavailable in generic form (Glibenclamide and
Paracetamol suspension). Seven drugs had the highest generic availability rate at 100%,
including Amoxicillin, Ceftriaxone injection, Ciprofloxacin, Diazepam, Metformin HCl,
Omeprazole and Simvastatin. Both analogs (Lantus and Basaglar) had the highest originator
availability at 100%. Regular insulin and insulin NPH had lower availability than analogs.
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OTC Medicines Availability

Figure 7. Mean Percent Availability of OTC Medicines in the Pharmacies

Chain pharmacies had higher availabilities for both OBs (63.7%) and generic medicines
(79.1%) compared to independent pharmacies, which had 34.10% availability of originator brand
and 36.3% of their equivalent generics. Overall lowest priced generics had higher availability
than OBs at both chain and independent pharmacies.
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Figure 8. Availability of OTC Medicines in Chain Pharmacies

Note: Ferrous sulfate and hydrocortisone topical cream do not have originator brands.
At independent pharmacies Acetaminophen, Diphenhydramine HCl, Ferrous Sulfate,
Hydrocortisone topical cream, Ibuprofen, Loratadine, Clotrimazole topical cream and
Omeprazole had the highest availability in the generic’s category (100% availability). All of
these medicines also had 100% availability in the originator brand category, except for
Clotrimazole topical cream, and ferrous sulfate and hydrocortisone topical cream which are not
available as originator brands. The lowest availability for both brand and generic categories was
ibuprofen suspension (14.3% availability).
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Figure 9. Availability of OTC Medicines in Independent Pharmacies

Note: Ferrous sulfate and hydrocortisone topical cream do not have originator brands.
At independent pharmacies Acetaminophen and Omeprazole had the highest availability
in the originator brand category (83.3% availability), whereas Omeprazole had the highest
availability in the generic category (100% availability). Cimetidine and Ibuprofen suspension
were not available in OB form and Acetylsalicylic acid was not available as a generic due to the
dosage form.

Medicine Pricing
Price ratios were calculated to compare differences in medicine prices to the Management
Sciences for Health (MSH) reference price, as well as the National Average Drug Acquisition
Cost (NADAC), which is calculated by the Centers for Medicare and Medicaid Services.

MSH Comparisons
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Prescription Medicines MSH Pricing
Table 8. Median Price Ratios against MSH Reference Price of Prescription Medicines in Retail
Pharmacies
Summary of Median Price Ratios (MPR) of the Surveyed Prescription Medicines in Retail Pharmacies
All Medicines Analysis
Overall (n= 6)

Chain Pharmacies (n= 3)

Independent Pharmacies (n=
3)

Originator
Brand
(medicines=
15)

Generic
(medicines=
15)

Originator
Brand
(medicines=
15)

Generic
(medicines=
14)

Originator
Brand
(medicines=
6)

Generic
(medicines=
14)

Median MPR

93.32

29.36

58.47

47.64

99.51

24.56

Minimum,
Maximum
MPR

16.33, 614.66

4.98, 456.41

16.33, 651.98

17.28, 886.25

26.53, 486.67

2.54, 62.06

25th Percentile,
75th Percentile

34.68, 146.48

20.11, 39.68

36.22, 150.60

23.67, 119.28

34.67, 146.65

11.97, 27.52

Matched Pairs Analysis
Overall (n= 6)
Originator
Brand

Generic

Chain Pharmacies (n= 3)

Independent Pharmacies (n=
3)

Originator
Brand

Originator
Brand

Generic

Generic

OB-LG Pairs= 14

OB-LG Pairs= 13

OB-LG Pairs= 5

Median MPR

93.99

28.86

93.32

42.36

146.46

23.31

Minimum,
Maximum
MPR

16.33, 614.66

4.98, 456.41

16.33, 651.98

17.28, 886.25

28.71, 486.67

2.54, 62.06

25th Percentile,
75th Percentile

40.95, 155.57

17.29, 34.06

42.60, 172.88

22.86, 107.77

52.55, 146.72

21.18, 33.69

Note: MSH price for both insulins glargine were unavailable.
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OB medicines had greater MPRs than generic equivalents across all categories (Overall
93.32 OB, 29.36 generic). MPRs across medicines were well above 1, ranging from 2.54 to
886.25.
Originator medicines at independent pharmacies had a higher MPR than originator
medicines at chain pharmacies (99.51 Independent, 58.47 Chain). In a matched pairs analysis,
this same pattern was true, although the MPRs were even larger (146.46 Independent, 93.32
Chain). Lowest priced generic (LPG) medicines had a higher MPR at chain pharmacies than
independent pharmacies (47.64 chain and 24.56 independent). In a matched pair analysis, the
generic MPRs remained similar to the original analysis (42.36 Chain, 23.31 Independent).
There was a low number of pairs amongst independent pharmacies (5), despite a
reasonable number of total medicines in independent pharmacies (14).
Figure 10. Differences in the MPR against MSH of Prescription Medicines in Chain Pharmacies

Median Price Ratio of Prescription Medicines in Chain Pharmacies
1000.0
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Note: All listed insulins do not have a generic equivalent.
As shown in Figure 7, there was a particularly high MPR for originator medicines over
generic medicines for Diazepam, Simvastatin and Omezaprole amongst chain pharmacies (652
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OB versus 105.1 LPG for Diazepam, 182.9 OB versus 19.0 LPG for Simvastatin and 614.7 OB
versus 151.3 LPG for Omezaprole). On the other hand, MPR for the generic was much greater
than the originator for co-trimoxazole suspension (128.3 LPG versus 886.3 OB). The lowest
MPR difference between originator and generic was Ciprofloxacin (42.6 OB, 42.4 LPG).
The lowest brand and generic MPRs were Amoxicillin (16.3 OB, 17.3 LPG) and
Bisoprolol (17.2 LPG 20.9 OB). The highest generic MPR was co-trimoxazole suspension
(886.3), and the highest brand MPRs were Omeprazole (614.7) and Diazepam (652.0).
Amoxicillin, Bisoprolol, and co-trimoxazole suspension had a higher MPR in generic than brand
form.
Figure 11. Differences in the MPR against MSH of Prescription Medicines in Independent
Pharmacies

Note: All listed insulins do not have a generic equivalent.
As shown in Figure 8, there was a particularly greater MPR for originator products versus
generic for Diclofenac, Ciprofloxacin and Simvastatin amongst independent pharmacies (486.7
OB versus 62.1 LPG for Diclofenac, 146.5 OB versus 2.5 LPG for Simvastatin, and 146.7 OB
versus 21.2 LPG for Ciprofloxacin). Of the medicines with some availability for both generic
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and originator options, Salbutamol inhaler had the smallest variation in MPRs (28.7 OB, 23.3
LPG).
Diclofenac had the highest originator MPR (486.7), and the highest generic MPR (62.1).
Bisoprolol and Amoxicillin had the lowest generic MPRs (5.4 for Bisoprolol and 6.3 for
Amoxicillin). Insulin NPH had the lowest brand MPR (26.5). All medicines had a higher MPR in
brand versus generic form.
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OTC Medicines MSH Pricing
Table 9: Median Price Ratios related to MSH Reference Price of OTC Medicines in Retail
Pharmacies
Summary of Median Price Ratios (MPR) of the Surveyed OTC Medicines in Retail Pharmacies
All Medicines Analysis
Overall (n= 14)

Chain Pharmacies (n= 7)

Independent Pharmacies (n=
7)

Originator
Brand
(medicines=
10)

Generic
(medicines=
10)

Originator
Brand
(medicines=
11)

Generic
(medicines=
13)

Originator
Generic
Brand
(medicines=
(medicines= 9) 12)

Median MPR

29.36

23.52

28.89

19.98

32.67

20.64

Minimum,
Maximum
MPR

12.94, 79.00

4.76, 57.28

12.14, 80.19

4.85, 59.44

16.96, 89.80

3.57, 47.31

25th Percentile,
75th Percentile

20.97, 43.83

10.75, 29.72

19.03, 43.83

9.95, 28.03

20.27, 48.11

14.50, 37.50

Matched Pairs Analysis
Overall (n= 14)
Originator
Brand

Generic

Chain Pharmacies (n= 7)

Independent Pharmacies (n=
7)

Originator
Brand

Originator
Brand

Generic

Generic

OB-LG Pairs= 11

OB-LG Pairs= 11

OB-LG Pairs= 8

Median MPR

29.36

23.52

28.89

19.98

36.48

19.47

Minimum,
Maximum
MPR

12.94, 79.00

8.28, 57.28

12.14, 80.19

8.28, 59.44

18.10, 89.80

9.83, 44.58

25th Percentile,
75th Percentile

20.97, 43.83

15.02, 35.36

19.03, 43.83

11.03, 34.52

24.48, 51.50

14.50, 28.29

Note: MSH prices for both insulins glargine were unavailable.
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The MPR of originator medicines was higher than generic medicines in all categories for
OTC medicines (overall 29.36 OB, 23.52 LPG). The same results were found from a matched
pairs analysis. All MPRs were above 1, ranging from 3.57 to 89.80.
MPR for generic medicines was similar between independent pharmacies (20.64) and
chain pharmacies (19.98). A matched pairs analysis showed similar results (19.47 Independent,
19.98 Chain). However, the median MPR for originator over-the-counter medicines was higher
in independent pharmacies (32.67) as compared to chain pharmacies (28.89). Similar results
were found from a matched pairs analysis (36.48 Independent, 28.89 Chain).
Figure 12. Differences in the MPR related to MSH reference prices of OTC Medicines in
Independent Pharmacies

Note: Ferrous sulfate and hydrocortisone topical cream are not available in OB form.
As shown in Figure 9, there was a particularly great difference in MPR between
originator products versus generic for Acetaminophen, Dimenhydrinate and Clotrimazole topical
cream amongst independent pharmacies (43.2 OB versus 9.7 LPG for Acetaminophen, 61.7 OB
versus 23.5 LPG for Clotrimazole topical cream and 89.8 OB versus 37.2 LPG for
Dimenhydrinate). The smallest variation between brand and generic MPR was Omeprazole (50.4
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versus 40.5), Ranitidine (20.3 OB versus 13.2 LPG) and Ibuprofen tab (16.6 OB versus 8.4
LPG).
The highest MPR amongst originators was Dimenhydrinate (89.8). The highest MPR
amongst generics was Ibuprofen suspension (47.3). The lowest generic MPR was hydrocortisone
topical cream (3.3), and the lowest brand MPR was Ibuprofen tab (16.6). All medicines had a
higher MPR in brand versus generic form.
Figure 13. Differences in the MPR related to MSH reference prices of OTC Medicines in Chain
Pharmacies

Note: Ferrous sulfate and hydrocortisone topical cream are not available in OB form.
In independent pharmacies, Acetylsalicylic acid had the greatest difference between
brand and generic MPR (27.6 OB, 8.3 LPG). The smallest difference between originator versus
generic MPR was with Ibuprofen suspension (12.9 OB, 12.1 LPG).
The highest brand MPR was Clotrimazole topical cream (80.2). The highest generic MPR
was Dimenhydrinate (59.4). The lowest generic MPR was hydrocortisone topical cream (4.8),
and the lowest brand MPR was Ranitidine (12.1). All medicines had a higher MPR in brand
versus generic form.
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NADAC Comparisons
Prescription Medicines NADAC Pricing

Table 10. Median Price Ratios related to NADAC Reference Price of Prescription Medicines in
Retail Pharmacies
Summary of Median Price Ratios (MPR) of the Surveyed Prescription Medicines in Retail Pharmacies
All Medicines Analysis
Overall (n= 6)

Chain Pharmacies (n= 3)

Independent Pharmacies
(n= 3)

Originator
Brand
(medicines=
11)

Generic
(medicines=
11)

Originator
Brand
(medicines=
11)

Generic
(medicines=
11)

Originator
Brand
(medicines=
4)

Generic
(medicines=
11)

Median MPR

20.41

5.75

12.92

12.85

33.66

4.60

Minimum,
Maximum MPR

1.49, 298.09

0.50, 19.61

1.36, 331.02

0.85, 51.65

3.83, 265.15

0.49, 14.63

25th Percentile,
75th Percentile

3.12, 121.67

2.20, 9.35

3.12, 150.08

3.03, 38.30

18.08, 99.66

1.36, 6.74

Matched Pairs Analysis
Overall (n= 6)
Originator
Brand

Generic

Chain Pharmacies (n= 3)

Independent Pharmacies
(n= 3)

Originator
Brand

Originator
Brand

Generic

Generic

OB-LG Pairs= 11

OB-LG Pairs= 11

OB-LG Pairs= 4

Median MPR

20.41

5.75

12.92

12.85

33.66

5.51

Minimum,
Maximum MPR

1.49, 298.09

0.50, 19.61

1.36, 331.02

0.85, 51.65

3.83, 265.15

0.49, 14.63

25th Percentile,
75th Percentile

3.12, 121.67

2.20, 9.35

3.12, 150.08

3.03, 28.30

18.08, 99.66

3.57, 8.48

Note: NADAC price for all insulins, Glibenclamide, Paracetamol suspension, Salbutamol
inhaler and Co-trimoxazole were unavailable
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The MPR for originator medicines was higher than for generic medicines (20.41 OB,
5.75 LPG). The same results were found from a matched pairs analysis.
The MPR for originator medicines was higher in independent pharmacies than chain
pharmacies (33.66 Independent, 12.92 Chain). The same results were seen from a matched pairs
analysis. However, the MPR was higher for chain pharmacies versus independent pharmacies for
generic medicines (12.85 Chain, 4.60 Independent). Similar results were seen from a matched
pairs analysis (12.85 Chain, 5.51 Independent).
The median MPR for each drug type, when compared to the National Average Drug
Acquisition Cost (NADAC) was between 4-34 for all prescription medicines, both generic and
originator. Individual medicine MPRs ranged from 0.49 to 331.02. The NADAC based MPRs
were lower than the MSH MPRs.
Figure 14. Differences in the MPR related to NADAC reference prices of Prescription Medicines
in Chain Pharmacies

Note: All listed insulins do not have a generic equivalent.
As shown in Figure 11, the drugs with the greatest difference between brand and generic
MPR were Simvastatin, Diazepam, Omeprazole and Metformin HCl (Simvastatin at 331.0 OB,
34.5 LPG, Diazepam at 283.3 OB, 45.7 LPG, Omeprazole at 209.8 OB, 51.7 LPG, Metformin
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HCl at 90.3 OB, 22.1 LPG). On the other hand, the lowest difference in brand versus generic
MPR was seen with Amoxicillin (7.6 OB, 8.0 LPG), Captopril (1.9 OB, 1.7 LPG), Diclofenac
(1.4 OB, 0.8 LPG) and Bisoprolol (3.4 OB, 4.2 LPG).
Diclofenac (1.4) and Captopril (1.9) had the lowest OB MPR. Diclofenac (0.8) had the
lowest generic MPR and was the only medicine form with an MPR lower than 1. The medicine
with the highest brand MPR was Simvastatin (331.0), and the one with the highest generic MPR
was Omeprazole (51.7). Amoxicillin and Bisoprolol were the only medicines that had a higher
MPR in the generic form than the brand form.
Figure 15. Differences in the MPR related to NADAC reference prices of Prescription Medicines
in Independent Pharmacies

Note: All listed insulins do not have a generic equivalent.
As shown in Figure 12, the greatest difference in MPR between brand and generic was
found with Simvastatin (265.1 OB, 4.6 LPG). Of the medicines that had both brand and generic
available, the smallest difference in MPR was seen with Diclofenac (3.8 OB, 0.5 LPG).
The lowest MPR amongst brand medicines was Diclofenac (3.8). The lowest MPR
amongst generic medicines were Diclofenac (0.5) and Captopril (0.9). The highest MPR amongst
OB medicines was Simvastatin (265.1), and the highest amongst generics was Diazepam (14.6).
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No available originators had an MPR of less than 1, but one generic medicine (Diclofenac) had
an MPR lower than 1 (0.5). All medicines that had both brand and generic available were more
expensive in the originator than brand form.
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OTC Medicines NADAC Pricing
Table 11. Median Price Ratios related tot NADAC Reference Price of OTC Medicines in Retail
Pharmacies
Summary of Median Price Ratios (MPR) of the Surveyed OTC Medicines in Retail Pharmacies

All Medicines Analysis

Overall (n= 14)

Chain Pharmacies (n= 7)

Independent Pharmacies (n= 7)

Originator
Brand
(medicines= 11)

Generic
(medicines=
12)

Originator
Brand
(medicines=
11)

Generic
(medicines=
12)

Originator Brand
(medicines= 9)

Generic
(medicines= 11)

Median MPR

4.25

3.26

4.19

2.74

4.08

2.59

Minimum,
Maximum
MPR

0.93, 14.51

0.60, 10.45

0.68, 14.51

0.56, 10.74

1.13, 14.51

0.74, 7.99

25th
Percentile,
75th Percentile

2.49, 5.43

1.89, 4.33

2.49, 5.44

1.89, 3.59

3.04, 8.27

1.82, 5.45

Matched Pairs Analysis
Overall (n= 14)

Originator
Brand

Generic

OB-LG Pairs= 11

Chain Pharmacies (n= 7)

Independent Pharmacies (n= 7)

Originator
Brand

Originator Brand

Generic

OB-LG Pairs= 11

Generic

OB-LG Pairs= 8

Median MPR

4.25

3.24

4.19

2.24

4.21

2.40

Minimum,
Maximum
MPR

0.93, 14.51

0.60, 10.45

0.68, 14.51

0.56, 10.74

1.13, 14.51

0.74, 6.63

25th
Percentile,
75th
Percentile

2.49, 5.43

1.76, 4.54

2.49, 3.59

1.76, 3.76

3.15, 9.64

1.38, 5.32

Note: NADAC price for Ferrous Sulfate was not available at 200mg (65mg Fe)
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The MPR for originator medicines was higher than for generic medicines (4.25 OB, 3.26
LPG). A matched pairs analysis showed similar results (4.25 OB, 3.24 LPG).
The MPR for originator medicines was similar between independent and chain
pharmacies (4.19 Chain, 4.08 Independent). Similar results were found in a matched pairs
analysis (4.19 Chain, 4.21 Independent). The MPR was also similar for generic medicines
between independent and chain pharmacies (2.59 Independent, 2.74 Chain). Again, a matched
pairs analysis showed similar results (2.40 Independent, 2.24 Chain).
The median MPR for each drug type, when compared to the National Average Drug
Acquisition Cost (NADAC) was between 2-5 for all OTC medicines, both generic and
originator. Individual medicine MPRs ranged from 0.56 to 14.51. The NADAC based MPRs
were lower than the MSH MPRs.

Figure 16. Differences in the MPR related to NADAC reference prices of OTC Medicines in
Independent Pharmacies

Note: Hydrocortisone topical cream is not available in originator form.
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As shown in Figure 13, The greatest difference in MPR for brand versus generic forms of
the same medicine were seen with Loratadine (14.5 OB, 6.6 LPG) and Dimenhyrdrinate (13.8
OB, 5.7 LPG). Of medicines that had both a brand and generic available, the smallest difference
between brand and generic MPR was seen with Omeprazole (1.3 OB, 1.2 LPG).
The lowest MPR seen amongst brand and generic medicines was Ranitidine (1.1 OB, 0.7
LPG). The highest MPR seen amongst brand and generic medicines was Loratadine (14.5 OB,
6.6 LPG). Ranitidine in its generic form was the only medicine that had an MPR of less than 1
(0.7). No medicines were more expensive in their generic form than their brand form.
Figure 17. Differences in the MPR related to NADAC reference prices of OTC Medicines in
Chain Pharmacies

Note: Hydrocortisone topical cream is not available in originator form.
As shown in Figure 14, the greatest difference in MPR for generic versus brand of the same
medicine was seen with Loratadine (14.5 OB, 10.7 LPG) and Acetylsalicylic acid (5.0 OB, 1.5
LPG). On the other hand, the smallest difference in brand versus generic MPR was seen with
Ranitidine (0.7 OB, 0.6 LPG) and Ibuprofen suspension (2.2 OB, 2.0 LPG).
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The lowest brand and generic MPR was seen with Ranitidine (0.7 OB, 0.6 LPG). Ranitidine (in
both generic and brand form) was the only medicine to have an MPR lower than 1. The highest
brand and generic MPR was seen with Loratadine (14.5 OB, 10.7 LPG). No medicines were
more expensive in their generic form than their brand form.

Pricing Summary
Figure 18. MSH MPR versus NADAC MPR Across Prescription Medicine Purchasing Options

MPR Comparison for MSH versus NADAC Across Prescription
Medicine Purchasing Options
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Note: MPRs above are extracted from matched pairs analysis data to provide for direct
comparison across purchasing options.
Figure 15 shows the relative cost of prescription medicines across purchasing options, as
it is compared to MSH and NADAC reference price comparisons. MSH comparisons show that
prescription medicines had the highest MPR for purchasing originator medicines from
independent pharmacies, followed by originator medicines from chain pharmacies, followed by
lowest priced generics from chain pharmacies. The lowest MPR for prescription medicines was
seen with lowest priced generics in independent pharmacies.
NADAC comparisons show a similar pattern amongst prescription medicine purchasing.
The highest MPR was seen with originator medicines in independent pharmacies. Unlike with
MSH comparison, a reasonable difference in MPR does not exist between originator and generic
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medicine purchasing in chain pharmacies. The lowest MPR was still seen with lowest priced
generic medicines in independent pharmacies.
Figure 19. MSH MPR versus NADAC MPR Across OTC Medicine Purchasing Options

MPR Comparison for MSH versus NADAC Across
OTC Medicine Purchasing Options
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Note: MPRs above are extracted from matched pairs analysis data to provide for direct
comparison across purchasing options.
Figure 16 shows the relative cost of OTC medicines across purchasing options, as it is
compared to MSH and NADAC reference price comparisons. MSH comparisons show OTC
medicines had the highest MPR with originator medicines at independent pharmacies, followed
by originator medicines at chain pharmacies. The two options for purchasing the lowest priced
generic (independent or chain pharmacy) were relatively equal and offered roughly the same
MPR.
NADAC comparisons show a similar pattern amongst OTC medicine purchasing,
although originator medicines did not appear to be substantially greater in independent
pharmacies over chain pharmacies. Instead, originator medicines appeared to have a higher MPR
regardless of location. Similarly, generic medicines appeared to have a lower MPR regardless of
pharmacy type.
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Big Box Comparison
The same price survey of essential medicines that was used in the field study was conducted
using data from traditional big-box stores. These stores include Walmart, Costco, Hannaford,
Target-CVS, and Stop & Shop. Medicine prices were found on the official website for Walmart
and Stop & Shop, handouts found onsite at a store location for included price data for Hannaford
and prices were obtained from the website GoodRx for Costco and Target-CVS. Target-CVS and
Costco have both discontinued the prescription “30-day” and “60-day” drug programs that
provide consistent bulk pricing, therefore they do not publicize any prescription information.
GoodRx prices were verified by comparing the Walmart and Hannaford prices, to those listed on
GoodRx, which were accurate.
The reference prices for comparison come from two sources, Management Sciences for Health
(MSH) and National Average Drug Acquisition Cost (NADAC). The median reference price was
found using the drug unit price for each individual drug at the big-box stores divided by the
MSH/NADAC reference price per unit. The percentage of available prescription drugs found at
the big box stores are included in Table 6, as well as the median reference price for each big-box
store. Table 8 shows the highest and lowest price ratio for each essential medicine according to
the MSH and NADAC reference prices.
Of the essential prescriptions used (n=19), nine of the medicines had no online or price
information available for all of the big-box stores. These include:
Ceftriaxone injection, Co-trimoxazole suspension, Glibenclamide, Insulin Glargine Lilly
Basaglar, Insulin Glargine Sanofi Lantus, Insulin NPH, Insulin Regular, Paracetamol
Suspension, Salbutamol inhaler
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Table 13. Medicine Price Ratios MSH Reference Price
MSH Reference Price
Big-Box Store
Medicine
Amitriptyline

Walmart

Costco

Hannaford

Target CVS Stop & Shop

28.37

78.01

70.92

113.48

Amoxicillin

7.25

23.55

18.12

23.55

Bisoprolol

37.04

259.26

92.59

453.7

Captopril

78.79

60.61

Ceftriaxone injection
Ciprofloxacin

12.660

90.91
1.03

46.38

34.01

10.82

68.03

15.130

Diazepam

86.42

172.84

172.84

Diclofenac

305.56

347.22

319.44

9.52

30.95

53.76

39.43

2.54

7.62

3.17

34.48

4.440

Median MPR

41.71

50.02

11.90

102.20

13.90

Total Drug Availability

52.63%

52.63%

36.84%

52.63%

21.05%

Co-trimoxazole suspension

Glibenclamide
Insulin Glargine Lilly
Basaglar
Insulin Glargine Sanofi
Lantus
Insulin NPH
Insulin Regular
Metformin HCL
Omeprazole

11.9

50

16.640

236.56

Paracetamol Suspension
Salbutamol inhaler
Simvastatin
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Table 14. Medicine Price Ratios NADAC Reference Price
NADAC Reference Price
Big-Box Store
Medicine
Amitriptyline

Walmart

Costco

Hannaford

Target CVS Stop & Shop

0.965

2.65

2.41

3.86

Amoxicillin

2.07

6.73

5.18

6.73

Bisoprolol

0.29

2.03

0.73

3.56

Captopril

1.146

0.88

Ceftriaxone injection
Ciprofloxacin

3.618

1.32
0.1

8.71

6.39

2.03

12.78

2.841

Diazepam

10.56

21.12

21.12

Diclofenac

1.29

1.46

1.34

4.3

13.98

12.1

8.88

4.59

13.79

5.75

34.48

8.034

Median MPR

3.19

6.56

2.41

9.76

5.57

Total Drug Availability

52.63%

52.63%

36.84%

52.63%

21.05%

Co-trimoxazole suspension

Glibenclamide
Insulin Glargine Lilly
Basaglar
Insulin Glargine Sanofi
Lantus
Insulin NPH
Insulin Regular
Metformin HCL
Omeprazole

5.38

22.58

7.516

53.27

Paracetamol Suspension
Salbutamol inhaler
Simvastatin
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Table 15. High/Low References Prices
MSH Reference Price

NADAC Reference Price

Medicine
Highest MPR
Amitriptyline

Lowest MPR

Highest MPR

Lowest MPR

113.48

28.37

3.86

0.965

Amoxicillin

23.55

7.25

6.73

2.07

Bisoprolol

453.7

37.04

3.56

0.29

Captopril

90.91

60.61

1.32

0.88

68.03

10.82

12.78

2.03

Diazepam

172.84

86.42

21.12

10.56

Diclofenac

347.22

305.56

1.46

1.29

50

9.52

22.58

4.3

236.56

39.43

53.27

8.88

34.48

2.54

34.48

4.59

Ceftriaxone injection
Ciprofloxacin
Co-trimoxazole suspension

Glibenclamide
Insulin Glargine Lilly Basaglar
Insulin Glargine Sanofi Lantus
Insulin NPH
Insulin Regular
Metformin HCL
Omeprazole
Paracetamol Suspension
Salbutamol inhaler
Simvastatin

Availability percent on the 19 essential prescription medicines were variable. Walmart, Costco,
and Target-CVS had the highest inclusion rate at 56.23%, Stop & Shop had the lowest at
21.05%, and Hannaford was in the middle at 36.84%.
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Prices varied significantly among drugs and big-box stores. Median MPR among each big-box
store was calculated and compared to the MPR for NADAC and MSH reference prices.
Compared to the MSH MPR, Hannaford had the lowest median MPR at 11.90 and Target-CVS
had the highest relative to MSH reference prices, at 102.20. Costco and Walmart and Stop &
Shop fell in the middle range, with a median MPR of 50.02, 41.71, and 13.90, respectively. For
NADAC prices, there was far less variability. The highest median MPR was 9.76 at Target-CVS
and the lowest was Hannaford at 2.41. The availability of medicines plays an important role in
the median MPR. Hannaford and Stop & Shop, for example, did not have drugs available that
had a higher reference price at other big-box stores, making the median price reference for that
store much lower. The existence of the prescription drug pricing scheme that allows bulk
purchase in 30 or 60 day supplies significantly lowers the MPR. Walmart, which has the highest
availability, has the lowest median MPR compared to the other stores with 56.23% availability.
Hannaford and Stop & Shop also have this program, which drives the MPR of the drugs they do
have available lower.
Prices for the drugs themselves also vary when compared to MSH reference pricing. Diclofenac
50 mg had the highest MPR at 347.5 and Simvastatin 20 mg had the lowest MPR at 5.36.
Compared to NADAC, the highest was Omeprazole at 53.27 and the lowest was Bisoprolol at
0.29.
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Insulin
Availability of Insulin
Out of the 20 pharmacies sampled, prices for insulin were obtained from three chain pharmacies
and three independent pharmacies. Availability was surveyed for three types of insulin: insulin
glargine, insulin NPH, and regular non-modified insulin. The insulins listed do not have a
generic equivalent.
Figure 20. Mean Percent of Availability of Insulin Medicines

Mean Percent of Availability of Insulin Medicines (2019)
120%
100% 100% 100%

100% 100% 100%

100.00%

100.00%

100%
83.33%
80%

66.67%

60%

50.00%
33.30%

40%
20%
0%
Insulin Glargine (Basaglar)

Insulin Glargine (Lantus)
Chain (n=3)

Insulin NPH

Independent (n=3)

Insulin Regular

Overall

Figure 20 shows the percent availability of insulin in the surveyed pharmacies. Chain pharmacies
had all four types of insulin available. Insulin glargine (both Lantus and Basaglar) had 100%
availability at both chain and independent pharmacies, while Insulin NPH was 100% available at
all chain pharmacies, but only 66.67% available at independents.
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Figure 21. Percent Change of Availability of Insulin Medicines from 2016 to 2019

Percent Change of Availability of Insulin Medicines from 2016 to
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Figure 21 compares the availability of insulin from 2016, where 13 chain pharmacies and 4
independent pharmacies were surveyed, to 2019. Availability of all insulins increased at chain
pharmacies. Regular insulin availability decreased 57.2% in independent pharmacies from 2016
to 2019. Insulin NPH availability decreased 14.31% in independent pharmacies from 2016 to
2019. Insulin glargine availability increased the most across independent and chain pharmacies
(18.20% for chain pharmacies and 28.53% for independent pharmacies).
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Pricing of Insulin Over Time 2016-2019
Median price ratios were calculated for each type of insulin using MSH price comparisons. MSH
reference prices were not available for insulin glargine.
Figure 22. Median Price Ratios of Insulin Medicines (2019)

Median Price Ratios of Insulin Medicines (2019)
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Figure 22 shows MPRs for insulin medicines at both chain and independent pharmacies from
both 2016 and 2019. MPRs were not calculated for insulin glargine because MSH price
comparisons were not available. MPRs were higher in chain pharmacies than independents.
There are also differences between the MPRs being lower in the year 2016. Figure 22 further
indicates the percent difference between the years 2016 and 2019.
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Figure 23. Percent Change of Median Price Ratios of Insulin Medicines from 2016 to 2019

Percent Change of Median Price Ratios of
Insulin Medicines from 2016 to 2019
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*Reference pricing not available for insulin glargine in the year 2016 from MSH.

Figure 23 shows the percent change in price from 2016 to 2019. Again, MPR for insulin glargine
was not calculated because MSH price comparisons were not available. However, the absolute
price of insulin glargine marginally declined from nearly $400 per vial in 2016 to $315 per vial
in 2019. From 2016 to 2019, the price of insulin NPH was 67% higher in chain pharmacies and
41% higher in independents. Insulin regular increased in chain and independent pharmacies by
60% and 37%, respectively.
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Discussion
Engagement with patients extends beyond the dispensing and sale of medications for
independent pharmacists. Many independent pharmacies foster strong patient-relationships and
family-like atmospheres, especially relative to chain pharmacies. Independent pharmacists
revealed a sense of pride towards their patient-centric work culture, which facilitates stable
relationships and reliable client bases. These conditions are instrumental to the design of
personalized care and the adaptable value-based model that has remained competitive in a
market prone to disruption. Because independent pharmacies struggle with narrow profit margins
and less leverage to secure low cost pharmaceuticals during procurement, many independent
pharmacies have utilized greater customer service to draw patients away from chain pharmacies.
This strategy is particularly attractive to elderly patients and patients with medical
conditions that may require a high volume of medicines. Conversely, the volume-based chain
model precludes the development of these personal and clinical relationships in many cases.
Through this model, chain pharmacies promote rapid dispensing and spend minimal time
interacting with patients. Some surveyed participants reported that they had previously worked at
chain pharmacies and since moving to an independent pharmacy felt more satisfied with their
work and ability to build helpful relationships with customers. Independent pharmacists also
reported that their ability to offer personalized services, such as delivering medicines or
contacting insurers on behalf of patients to determine which and how much medicines were
covered, probably led to a more loyal client base.
The differences in these business models is not only reflected in the qualitative results,
but also the availability of medicines seen amongst chain versus independent pharmacies. Chain
pharmacies demonstrated a high volume of OTC medicines, suggesting a greater focus on quick,
convenience shopping, where patients can visit to purchase all medicine needs quickly and
easily. On the flip side, independent pharmacies boast a higher volume of generic prescription
medicines, reflecting a focus towards serving price-conscious and well educated chronic
medicine users. Independent pharmacies appear to price generic prescription medicines lower
than chains, but originators at a higher price than chains. This suggests a strategy to allow for
cost conscious options for customers who are price sensitive, but seek higher revenue for those
that prefer brand name access over lower cost. It should be noted that the survey reflects only
medicines that are available in the pharmacy at the time surveyed. Availability of originator
85

prescription medicines in independent pharmacies may be kept intentionally low as to minimize
inventory. Instead, these higher cost prescription options may be primarily procured when
specifically requested.
Changes in insulin availability over time may reflect the differences in advertising efforts
from U.S. pharmaceutical companies. Analog insulins have been prioritized in pharmaceutical
advertising efforts in the U.S. in recent years. This is reflected in independent pharmacies’
reduction in regular and NPH insulin from 2016 to 2019, as well as both chain and independent
pharmacies. This aligns with our findings that the greatest insulin availability increase during
these years was for insulin glargine.
Independent pharmacists are frustrated with the lack of transparency, specifically with the
role of PBMs, who are responsible for negotiating discounts and rebates from manufacturers on
behalf of insurers. PBM contracts are increasingly complex and leave little room for negotiation
that benefits pharmacists. Subsequently, reimbursement rates are low and favor insurers, who
wind up paying a lower cost, as well as PBMs who retain a larger share of the profit. PBMs
enjoy the greatest share of total profits in the pharmaceutical value chain while independent
pharmacists report that they struggle to break even. 25 In fact, independent pharmacists reported
profit generation as the most critical issue they face. Some pharmacists even reported uncertainty
with respect to their ability to remain operational. These comments reflect an increasingly critical
outlook surrounding PBMs in the U.S. PBMs develop contracts with manufacturers for rebates
on select products, which are often kept confidential, encouraging PBMs to keep kickbacks from
rebate deals they secure with manufacturers. PBMs also assist insurers with setting plan
formularies and may select high-cost medicines to be added to insurance formularies based on
the kickbacks they receive.
One way PBMs have secured high profits in the past is by including a gag clause in their
contracts with pharmacies, which barred pharmacists from telling customers when there was an
alternative medicine available at a lower price if they paid in cash. In late 2018, Congress passed
legislation banning the inclusion of a gag clause in PBM contracts. The final rule also prohibited
pharmacies from being punished if they disclose lower priced alternatives to their customers, but
many pharmacists in our sample still declined to share pricing data due to contracts with insurers
and drug manufacturers that still included some form of a gag clause. This suggests additional
steps should be taken to ensure pharmacists feel comfortable disclosing lower priced alternatives
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to their customers and the public and that PBMs are adhering to federal rules. 26 While the law
was celebrated by lawmakers and even President Trump, it remains a small step toward lowering
drug prices as PBMs and insurers still benefit greatly from increased list prices from drug
manufacturers. In addition, the consolidation of PBMs has resulted in just three dominating
PBMs which cover over 150 million people, allowing them to demand higher rebates from drug
manufacturers.
In addition to adversarial relationships with PBMs, pharmacies cited negative reactions to
coupon usage. Although criticized less than PBMs, coupon usage in the U.S. has also been
identified as a contributor to high medicine prices. Pharmaceutical companies will often offer up
discounts on their highly priced originator brand medicines, which consumers can apply on top
of copays offered by their insurance. As a result, patients may be able to purchase a medicine
with a higher list price at a lower out of pocket cost than those at a lower list price. This has been
argued to alter consumer purchasing behaviors, by encouraging consumers to purchase expensive
medicines, thereby driving up costs of medicines to insurers. Sampled independent pharmacies
often denied usage of coupons by costumers, suggesting that pharmacies agree with this
sentiment that coupons are in part responsible for increasing medicine prices. Although it might
be expected that pharmacies would immediately benefit from the purchasing of higher priced
medicines as a result of coupons, this response suggests that pharmacies, just like insurers, are
negatively impacted by coupon use.
Discerning with certainty the reasons behind high medicine costs in is challenging in part
because there is no transparency with respect to the components that contribute to
pharmaceutical pricing in the US. Oftentimes, the cost of a drug is greater than research and
development (R&D) costs, suggesting that a great deal of medicine pricing in the US can be
attributed to non-manufacturing factors like expenses associated with marketing and lobbying
efforts. The independent pharmacies we sampled often discussed issues pricing pharmaceuticals
at low rates due to mandates from PBMs that require them to price medicines at a minimum
allowed price. This suggests that although pharmacies are key to ensuring the availability of
essential medicines at an affordable price, they are somewhat restricted in their ability to offer
medicines at a price lower than what PBM contracts allow.

87

Availability and Pricing
In the assessment of overall medicine purchasing options, prescription medicines were
the most expensive as originator medicines from independent pharmacies, and least expensive as
generics from independent pharmacies. OTC medicines were the most expensive as originators
and the least expensive as generics, and there was no clear difference between independent and
chain pharmacies. These differences reflect the different business models of the chain and
independent pharmacies. Chains tend to be more comprehensive and volume-maximizing while
independents tend to focus on stocking generic prescription medicine, and ensuring these
products are affordable to their regular clients.

Prescription Medicines
Generally speaking, chain pharmacies had higher availability of prescription originator brands
than independent pharmacies while independent pharmacies had a higher availability of
prescription generic medicines. Across the board, all medicines in all pharmacies had higher
median price ratios for originator brand medicines than for generics. Independent pharmacies
had a higher availability of generic prescription medicines at a lower price than those at chain
pharmacies, suggesting that customers would save money at independent pharmacies if
purchasing generic medicines. Prescriptions were found to be the most expensive when
purchased as originator brands from independent pharmacies and the least expensive when
purchased as generics from independent pharmacies. While these trends were evident, there was
a great deal of price variation between chain and independent pharmacies, specifically with
Omeprazole, Diazepam, Diclofenac and co-trimoxazole suspension.

Over-the-Counter Medicines
In terms of availability, chain pharmacies had higher availabilities for both over-thecounter originator brand and generic medicines. However, both reflected a slightly higher
availability for the lowest priced generics than for originator brands. The price ratios for
originator brand medicines were higher than for generics in every category. While very similar
between chains and independents, prices were slightly higher for originator OTC medicines in
independent pharmacies than in chain pharmacies. The findings on both price and availability
suggest a financial benefit for customers to shop for OTC medicines at chain pharmacies rather
than independent pharmacies, especially as availability is better in chain pharmacies.
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Big Box Stores
The average price and availability levels were highly variable between stores and medicines.
From the available prescription pricing data, NADAC price ratios were far more consistent. This
is partially due to a lack of availability for drugs with higher price references at other big-box
stores, which affected the average price reference for the store. Inclusion rates were low; all big
box stores had 10 or less of the 19 essential medicines available. Stores with “30 day” or “60day” prescription programs (Walmart, Hannaford, and Stop & Shop) had more affordable prices
and payment options than those without them (Costco and CVS/Target). For patients taking
these available medicines and paying cash, these big-box pharmacies remain an option.

Insulin
Availability and affordability of insulin remains a significant issue for individuals with
diabetes who rely on the drug to stay alive. This study found that availability of insulin sold in
chain pharmacies was 100%, however this only takes into account that the US only offers the
more expensive OBs of insulin products. The availability of OB insulin was higher in chain than
in independent pharmacies. Comparisons could still be made between chain and independent
pharmacies as well as amongst similar chain stores. Analog insulin, insulin glargine, was higher
in price than the human versions. The out-of-pocket price of one 10ml vial of insulin glargine
showed a median price in both chain and independent pharmacies around $315, whereas the
NPH and regular was around $150. While a lack of generic insulin (biosimilar) may contribute to
this high price for chronic patients using this medicine, there is no incentive for drug
manufacturers to develop lower price insulin options. Currently three drug manufacturers
produce all insulin products: Novo Nordisk, Eli Lilly, and Sanofi. These companies enjoy
complete control of the insulin market and are largely responsible for price increases despite the
formula for insulin having remained the same since the 1920s.
Silverman et al. in the Journal of the American Medical Association found that the price
of a milliliter of insulin increased by 197% from 2002 to 2013. 28 With that, the manufacturers
publicly committed to limiting price hikes on their medicines; however, the increase of pricing
has been as high as 67% from 2016 to 2019. This further prompts the need for transparency laws
that requires drug makers to report pricing histories, disclose costs, and notify state officials and
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insurers in advance of price hikes well above inflation.28 Suggesting that customers comparison
shop for insulin is not an option given the high price of insulin and consistent price increases.
Recent reports of patients traveling to Canada to purchase insulin, raising money through crowdfunding sites like Go Fund Me as well as rationing and skipping doses of insulin should prompt
lawmakers and drug manufacturers to increase transparency of drug pricing practices that lead to
prohibitively expensive medicine prices. 31

Strengths & Limitations
It is critical to note that pricing data for this study was limited namely due to pharmacist
reluctance and difficulties with scheduling interviews with pharmacists. There were significant
challenges surrounding coordination with both independent and chain pharmacists and
comprehensive data collection. When compared to previous studies conducted, the quantity of
pricing data should be a consideration. While limitations surrounding quantitative methods
should be noted, the qualitative methods and data collection was strong. There was also
hesitation on behalf of pharmacists surrounding the sharing of pricing data. If not bound by time
constraints, this challenge could be mitigated through longer-duration efforts to explain and
coordinate with pharmacists. This is a potential area of future data collection, as the collection of
additional qualitative metrics on pharmacists’ levels of fear and awareness surrounding the
legalities of gag rules is an interesting topic of relevance. These results could supplement other
findings.
This study added price comparisons using NADAC reference prices for the first time and
strengthened the relevance of our quantitative results. NADAC reference prices are updated
weekly according to random survey results conducted on a monthly basis among 450-600
pharmacies. 27 The continuous measure estimates the national average of drug wholesale invoice
prices paid by both independent and chain pharmacies. This data was reliable in providing the
pricing data collected within this study with accurate and up to date referencing prices of
comparison. In previous studies, MSH data was used for reference prices, but was limited in its
accuracy due to the infrequency of collection and publication. They also did not accurately
capture the reference for where consumer price falls on the supply chain, but provided
estimations on a broader scope from government agencies, international development
organizations, and pharmaceutical suppliers. In addition, MSH price comparisons were not
available for all medicines, including insulin glargine.
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The use of mixed methods data collection within this study was key in analyzing the
complex market landscape of drug pricing and availability across various types of pharmacies.
Interviews with pharmacists complemented and informed pricing data collected, and pricing and
availability results suggested ways in which individuals taking prescription and OTC medicines
could save money. Additionally, the methodology used is clearly defined and designed to be
replicable in future studies.
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Conclusion
The independent pharmacy model has been historically adaptable because of established
client base, high retention rates, and a capacity to provide personalized services to patients that
its chain competitors do not provide. However, without regulation, stakeholders with an interest
in maximizing profits such as PBMs will continue to take advantage of independent pharmacies,
threatening the sustainability of this model. Policies that promote transparency will be
instrumental in counteracting anti-competitive practices. Finally, comprehensive and frequent
efforts to monitor and evaluate pharmacy pricing and availability practices are critical to
decision-making and policy development. Currently price and availability of essential medicines
data at the pharmacy level is rarely studied. However, the knowledge this research provides is
vital to ensure the availability and affordability of essential medicines.
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Appendix
Appendix A. MSH Unit Reference Prices for Prescription Medicines
Prescription Medicines- MSH Reference Price per Unit
Selected Essential Prescription

Strength

Drugs

Dosage Form

Unit Price
(USD)

Amitriptyline

25 mg

cap/tab

$0.0047

Amoxicillin

500 mg

cap/tab

$0.0184

Bisoprolol

5 mg

cap/tab

$0.0036

Captopril

25 mg

cap/tab

$0.0110

Ceftriaxone injection

1g

vial

$0.2428

Ciprofloxacin

500 mg

cap/tab

$0.0231

Co-trimoxazole suspension

8+40 mg/ml

Diazepam

5 mg

milliliter
cap/tab

Diclofenac

50 mg

cap/tab

$0.0024

Glibenclamide

5 mg

cap/tab

$0.0020

Insulin Glargine Lilly Basaglar

100 iu/ml

vial

Not available

Insulin Glargine Sanofi Lantus

100 iu/ml

vial

Not available

Insulin NPH

100 iu/ml

vial

$0.4379

Insulin Regular

100 iu/ml

vial

$0.3050

Metformin HCL

500 mg

cap/tab

$0.0070

Omeprazole

20 mg

cap/tab

$0.0093

Paracetamol Suspension

24 mg

cap/tab

$0.0008

Not available
$0.0027

Salbutamol inhaler

100 mcg/dose

dose

$0.0057

Simvastatin

20 mg

cap/tab

$0.0525

100 iu/ml

vial

Insulin Glargine Basaglar Lilly

Not available
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Appendix B: MSH Unit Price for Over-the-Counter Medications
OTC Medicines- MSH Reference Price per Unit
Strength

Dosage Form

Medicine Name

Unit Price
(USD)

Acetaminophen/Paracetamol

500 mg

cap/tab

$0.0044

Acetylsalicyclic acid

500 mg

cap/tab

$0.0047

Cimetidine

200 mg

cap/tab

$0.0104

Clotrimazole topical cream

1%

gram

$0.0135

50 mg

non-chew tab

25 mg

cap/tab

Dimenhydrinate
Diphenhydramine HCl
Ferrous sulphate

200mg(65mg Fe) cap/tab

$0.0098
$0.0064
$0.0030

Hydrocortisone topical cream

1%

gram

$0.0419

Ibuprofen suspension

100 mg/5 ml

millilitre

$0.0051

Ibuprofen tab

200 mg

cap/tab

$0.0068

Loratadine

10 mg

cap/tab

$0.0255

Omeprazole

20 mg

cap/tab

$0.0141

Ranitidine

150 mg

cap/tab

$0.0230
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Appendix C. NADAC Unit Reference Prices for Prescription Medicines
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Appendix D: NADAC Unit Price for Over-the-Counter Medications
OTC Medicines- NADAC Reference Price per Unit
Medicine Strength Dosage Form
Medicine Name

Unit Price
(USD)

Acetaminophen/Paracetamol

500 mg

cap/tab

$0.0262

Acetylsalicyclic acid

500 mg

cap/tab

$0.0262

Cimetidine

200 mg

cap/tab

$0.1439

Clotrimazole topical cream

1%

gram

$0.2220

50 mg

non-chew tab

25 mg

cap/tab

$0.0312

200 mg (65 mg Fe)

cap/tab

Not

Dimenhydrinate
Diphenhydramine HCl

Ferrous Sulphate

$0.0639

available

Hydrocortisone topical cream

1%

gram

$0.0609

Ibuprofen suspension

100 mg/5 ml

millilitre

$0.0302

Ibuprofen tab

200 mg

cap/tab

$0.0302

Loratadine

10 mg

cap/tab

$0.0574

Omeprazole

20 mg

cap/tab

$0.5082

Ranitidine

150 mg

cap/tab

$0.4110

100

