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ABSTRACT
Objectives: The rising cost of health care and health insurance policies that are shifting more of the cost
burden to patients means that many patients have large out-of-pocket payments for medicines. We
investigated the availability and prices of essential medicines in the Boston area to identify trends based on
a similar survey conducted a year ago.
Methods: Using the WHO/HAI methodology, availability and undiscounted price data for both originator
brand (OB) and generics of 29 essential medicines (18 prescription;11 over-the-counter (OTC)) were
obtained from 19 private pharmacies. The inclusion and prices of 18 essential medicines (for acute and
chronic conditions) in nine different pharmacy discount programs were also assessed. The medicines prices
were compared to Management Science for Health’s (MSH) international reference prices (IRPs).
Results: The overall availability of OTC medicines was higher than prescription medicines with greater
availability of LPG (81.8% OTC, 55.2% Prescription) than OB medicines (74.7% OTC, 29.7%
Prescriptions). The availability of OB in chain stores (84.7%) was statistically different from OB availability
in independent stores (15.3%) (p-value=0.0133). The analysis of the surveyed pharmacies showed for OTC
medications, the overall Median Price Ratios (MPRs) of OB and LPG were 20.64 (range: 5.14-93.88) and
11.59 (range: 3.53-50.91) times the MSH IRPs, respectively. For prescription medicines, the MPR of chain
pharmacy OB medicines was 164.64 (range: 22.88-993.13) times the MSH IRPs, which was higher than
chain LPG medicines 41.26 (range: 19.28-161.18). The MPRs in pharmacy discount programs were
considerably lower than in surveyed pharmacies. The overall median MPR in discount programs was 12.8
times the IPR.
Conclusions: Both this study and the previous 2014 study found that the global issues of price and
availability of essential medicines exist even in Boston, MA. The availability of essential medicines was
suboptimal in comparison the 80% benchmark for availability set by the WHO. Prices of even the lowestpriced generics were found to be well over the IRP. There was also considerable variation in prices at chain
pharmacies and the big box discount programs. The lowest prices medicines were found in the big box
discount programs, though availability varied greatly. Such issues are perpetuated by the lack of consistent
studies, awareness by the general public, and transparency on how prices are set.
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INTRODUCTION
The introduction of the Essential Medicines concept in 1977 resulted in significant improvements in
access to lifesaving drugs in several countries. The concept initially arose as attempts by several poor
countries to make the “miracle” medicines of the 20th Century available to their citizens. The essential
medicines list was conceived as a small list of medicines that would be provided by the government to treat
the commonest and most severe conditions. The concept was adopted by the WHO in 1975 and
subsequently popularized it in a modified form.
Despite these initial gains, one third of the world’s population still lacks access to needed medicines
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. Historically, the existence of an essential medicines list (EML) enabled policy makers in poorer countries

to make better use of limited financial resources by focusing on providing public access to reliable
medications that met the most vital needs of the population 9. Despite this goal, the rising cost of medicines
has resulted in inequitable access to essential medicines and this continues to be a public health challenge
across several countries. This situation is at its worst in low and middle-income countries (LMICs) where
the vast majority (90%) of the population pays for medicines out-of-pocket (OOP) 8,11. Overall access to
medicines in these countries is impeded by low medicine availability, high prices and poor affordability. The
inability of health agencies in these countries to efficiently procure medicines further adds to the difficulties
of accessing essential medicines by the public.
Several developing countries, such as Brazil, Russia, India, China and South Africa, are transitioning
to more universal healthcare systems that are intended to improve access to medicines 10. Despite good
intentions, rising pharmaceutical costs within healthcare systems may make medicines unaffordable to
patients. This barrier is a concern in high, middle, and low-income countries.
Rising costs also contribute to poor access to essential medicines in developed countries with
established insurance systems. For example, in the United States, the overall private health insurance cost is
projected to increase by 6.4% from 2014 to 2015, and continue to increase by 5.7% each year through 2024
6

. These increases in cost of private health insurance in the US are associated with higher deductibles.

Currently, 75% of all plans include deductibles, of which 27% are greater than $1,000, and 11% are greater
than $3,000 7. Thus, uninsured populations and unaffordable health insurance options continue to pose a
barrier to needed medicines. The situation is further worsened by a lack of transparency surrounding rising
medicines pricing that prevents patients from making educated decisions about medicine purchases.
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In recognition of the persistent issue of poor access to essential medicines worldwide, in 2001 the
World Health Organization (WHO) and Health Action International (HAI) established the Project on
Medicine Prices and Availability to look at the availability and affordability of medicines 2,17. The methods
utilized in this project can be used to develop evidence-based national policies and programs that could
improve access and prices of medicines to people around the world 17. The first edition of the standardized
methodology was released in 2003 after multiple pilot tests were conducted in nine countries, including the
Philippines and South Africa. This method allowed for international comparison between the countries and
included a database for all of the survey data to improve transparency. By 2007, 50 surveys had been
completed globally 17. The initial results of the surveys conducted in several LMICS showed the following:
● Medicine prices were high, especially in the private sector,
● Availability is often low, especially in the public sector,
● Prescribed treatments were unaffordable,
● Procurement within the government was unreliable,
● Mark-ups in the distribution chain could be excessive, and
● A number of taxes and duties had been applied to medicines 17.
This methodology analyzes price data by comparing the prices found with the MSH International
Reference Price (IRP) (WHO/HAI manual). Management Sciences for Health (MSH) calculates the annual
median price for different essential medicines by collecting actual procurement prices from non-profit
suppliers and government procurement organizations. These are then converted to unit prices and the
median prices are calculated. The IRP list is updated annually.2 In 2008, information about medicine
pricing, availability and affordability was generated using the WHO/HAI method across 36 middle and low
income countries. Overall findings showed that median government procurement prices of 15 generic
medicines were 1 to 11 times the international reference prices (IRP) and public sector availability of
generic medicines ranged from 29.5%-54.5%. The findings on generic medicines availability from this
study are presented in the table below 13.
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Past studies have also revealed concerns on pricing and affordability of medicines. The WHO 2011
Situation Report surveyed 43 countries and found moderately high medicine price ratios (MPR) in Europe,
South East Asia, and the Western Pacific. The MPRs were found to have little variation among countries in
the same regions; however, individual medicine variation within a country could be significant 12. This
information is further detailed in the figure below.
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Currently, the WHO/HAI survey tool is on its second edition and is being used around the world to
compare medicine prices, availability, affordability, and price components. The publication and presentation
of these survey data to government officials have resulted in the generation of new policies and regulations
in countries such as Indonesia and Lebanon.
In 2011, the WHO released a report comparing 43 countries on affordability and availability using
the WHO/HAI method 12. This analysis showed that availability across most regions was under 60% in the
public sector. The survey results also showed that average prices of originator brands in the public sector
ranged from 5.3 to 20.5 times the IRPs and average prices of generic medicines in the public sector ranged
from 1.9 to 3.5 times IRPs 12. The low availability of medicines in the public sector leads many individuals
to seek and purchase these medicines from the private sector. Here, lowest-priced generics (LPGs) were
found to be 2.6 to 9.5 times IRPs, while originator brands were at least 10 times higher than international
reference prices 12. These high prices for medicines increase the cost of many treatments, and thus add to the
burden of access to healthcare for the individuals living in these 43 countries.
Because of their lower cost, substituting generics medications for the often higher priced originator
brand medications is becoming more and more popular in the United States and around the world. New
generic drugs are being introduced to the market each year and the use of generics is viewed as an effective
5

long-term solution to the problem of rising healthcare costs around the world. In 2014, 88% of prescribed
drugs that were dispensed in the US were generic 15. Increasing competition between the manufacturing
companies may lead to continued decrease in generic drug prices. Regulations and policies for approving
new generic products implemented by the FDA in the US, and similar government organizations around the
world, can help to create this competition 15. However, despite improved generic dispensing, costs are not in
control. In the US, spending on medicines increased by 10.3% on a real per capita basis in 2014 due to
factors such as new and expensive treatments and the decreased impact of patent expiry on the overall
saving to health expenditure 4. Proactive policies are needed to curb such emerging cost drivers and
stimulate generic competition. Furthermore, consumer advocates need to feel empowered to push back
against prices. But while price regulation may be needed to contain costs, first current pricing must be
better understood. Of note, the 2015 Massachusetts Health Policy Commission also identified the need to
improve transparency, research, and reporting on drug pricing as a priority 5. This study contributes to this
need and reports out-of-pocket prices of selected essential medicines from private retail pharmacies in the
Boston area.
Consumer Reports measures and compares the prices and availability of medicines and is currently
the only US publication with consistent data. Multiple studies have been published looking at the prices of
generic drugs, tips for finding affordable prices and the best pharmacies in the US. In the January 2016
edition of Consumer Reports, a recent survey discussed the growing prices of medicines and the growing
OOP payments each individual is paying for their medications in the US 16. This survey looked at the prices
of five different generic medicines in 200 chain and independent pharmacies across the country. One major
reported finding was that prices could be 10 times more expensive at a different pharmacy, even in the same
regional area. They also found that overall, the chain pharmacies were more expensive than the independent
pharmacies. With the findings, Consumer Reports also provides suggestions for ways to save money on
medications, such as asking about discount programs and checking the prices of medications at multiple
sources 16.
In 2014, students at Boston University conducted a survey of chain and independent pharmacies in
the Boston area using the WHO/HAI method. Seventeen pharmacies were surveyed on the price and
availability of the originator brand (OB) and generic form of 25 essential medicines (prescription and overthe-counter (OTC) medications) 1. Pharmacy discount programs were also analyzed, looking at the inclusion
and price of 26 essential medicines in seven different programs. Results of the survey showed that the
availability of OB was lower than their generic form 1. They also found that compared to IRPs, prices for
the OB versions of OTC were 21.33 times higher and 14.56 times higher for LPGs 1. The prices for OB and
6

LPG versions of prescription medications were 158.15 and 38.03 times the IRP, respectively 1. The
pharmacy discount programs were seen to be a lot closer to the IRPs, with the price ratios varying from 4.413.9 times the IRPs 1. In continuation with the 2014 study, this report presents the findings from an adapted
survey method.
The aim of our 2015 survey was to repeat the 2014 BU survey and look at the prices and availability
of generic and originator brand medicines on the essential medicines list in chain, independent, and
supermarket pharmacies as well as pharmacy discount programs in the Boston area.
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METHODS
We used a modified version of the WHO/HAI methodology that was adapted from a similar survey
conducted in Boston area pharmacies in 2014.1 In addition to collecting data on availability and prices of a
specified list of essential and supplemental medicines chosen by the investigator, the WHO/HAI method
uses a standardized sampling frame that includes public-sector health facilities and registered private-sector
retail pharmacies along with any other sector such as non-governmental or community health centers.
Because the US lacks public sector distribution, we adapted this by analyzing the availability and prices of
29 essential medicines in a representative sample of private-sector retail pharmacies (chain and
independent) and 18 essential medicines offered by private-sector pharmacy discount programs in the
Boston area.
Sampling
Sampling Survey facilities
A sampling strategy was designed to collect pricing and availability information on over-the-counter
(OTC) and prescription medications from 10 independent and 15 chain Boston-area pharmacies. Sampling
parameters were limited to pharmacies located within the zip codes where students lived so that it would be
feasible to complete data collection over one weekend (Figure 1).
The Massachusetts Pharmacy Registry (MA registry) data was downloaded on October 5 2015 from
the Massachusetts Health Care Safety and Quality License Verification Site
(https://checkalicense.hhs.state.ma.us/MyLicenseVerification/). The listed community pharmacies with
active Massachusetts licenses through 12/31/2015 located in the set student zip codes (02119, 02120, 02127,
02130, 02139, 02143, 02215) were selected. Using a cluster sampling strategy, the selected pharmacies
were separated into two clusters - chain and independent. Pharmacies in the sampling frame were
categorized as “chain“ if it was owned or operated by a publicly traded company, or “independent” if it was
not affiliated with a chain. The data was collected using Microsoft Excel.
The MA registry contained 9 independent and 29 chain pharmacies with current licenses identified
across the sampled zip codes (Figure 1). One pharmacy was incorrectly listed as located in zip code 02120
on the MA registry, but elsewhere listed in 02119. Furthermore, two community health centers and one
community hospital were included in the sample. The search was expanded using the Yellow Pages (YP) as
an additional data source to ensure all independent pharmacies were captured in the sampling plan. Eight
additional independent pharmacies were identified using YP. The consolidated list of 17 independent
8

pharmacies was verified by phone call to confirm active status. If the telephone line was not in service, the
phone number was cross checked using Yelp.com. Ten were confirmed as operational, and all were included
in the sample. Of the chain pharmacies identified, selection was determined by pairing to the closest
independent pharmacy within the same zip code. Distance was determined using walking distance in Google
Maps. Four chain pharmacies within the zip codes 02139, 02143 and 02215 were added by simple random
selection in order to ensure that each of the twelve students would be able to investigate two pharmacies
each. The final sample yielded 10 independent, the nearest 10 chain, and the 5 additional chain pharmacies
located within the student zip codes. The final sample is reported in Appendix 1.
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Figure 1. Sample of Boston Area Zip Code Areas (Boston, Cambridge, Somerville)

Codes and Location: 02119, Boston, MA

D: 02130, Jamaica Plain/Boston, MA

B: 02120, Boston, MA

E: 02139, Cambridge, MA

C: 02127, Boston, MA

F: 02143, Somerville, MA
G: 02215, Boston, MA

Medicines surveyed
Medicines in the survey were selected from the global WHO/HAI essential medicines list, including 18
prescription and 11 OTC medicines and in this year’s collection, also included diabetes medicines (ie insulin
and metformin). The price of the available pack-size that was closest to the recommended pack size was
obtained. All surveyed medicines are commonly used, and have available IRP. The list of all survey
medicines is provided in Appendix 2. In addition, the surveyed prescription medicine basket for the
pharmacy discount program comprised of the same 18 prescriptions; specifically, 7 treated acute illnesses
and 10 treated chronic disease. Of note, Clotrimazole vaginal cream was excluded from the analysis of the
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OTC medicines. Salbutamol/albuterol was excluded from the analysis of big box and discount program due
to inconsistent collection of the correct dose.
Data Collection, cleaning, and entry
Data collection was performed utilizing forms developed by WHO/HAI. Individual sheets were used to
survey both OTC and prescription medicine availability and price, including originator brand (OB), the
lowest-priced generic (LPG). Information on non-discounted retail prices were also collected. Information
on discount programs for medicines included in the survey was also collected for both chronic and acute
conditions. Raw data sheets were systematically entered into the computerized WHO/HAI Medicine Price
Workbook (workbook). To ensure accuracy of data entry, one student read off each item from the data
collection sheets, as another student entered the data into the workbook. Following entry, the data was
cleaned by double entry, automated and manual error-checking, using the built-in automated analysis
feature of the workbook. Outlying data was identified and double-checked (by re-surveying specific
medicines at a few of the pharmacies). In a couple of instances, pharmacy visits had to occur on two
different days (one for OTC and one for prescription) due to busy pharmacy staff, and in one case, the
computer system was down the day of survey. Follow-up on data collected was done with a few pharmacies
as the collected data was unclear or had information missing.
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Quantitative Analysis
Medicines prices were assessed using international reference prices (IRPs) as an external
benchmark. To measure prices, the median price ratio (MRP) is calculated by comparing the median
consumer price for a given medicine with the respective IRP. IRPs are derived from the 2014 Management
Sciences for Health (MSH) International Drug Price Indicator Guide (MSH 2014).
𝑃𝑟𝑖𝑐𝑒 𝑅𝑎𝑡𝑖𝑜 =

𝐷𝑖𝑠𝑐𝑜𝑢𝑛𝑡 𝑃𝑟𝑜𝑔𝑟𝑎𝑚 𝑈𝑛𝑖𝑡 𝑃𝑟𝑖𝑐𝑒 (𝑈𝑆𝐷)
𝑀𝑆𝐻 𝑀𝑒𝑑𝑖𝑎𝑛 𝑈𝑛𝑖𝑡 𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑅𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑃𝑟𝑖𝑐𝑒 (𝑈𝑆𝐷 )

WHO/HAI methodology analyzes and calculates the data with the minimum of 4 measurements in order to
analyze price and affordability. Affordability is calculated based on the daily wage of the lowest paid
government worker (minimum daily wage in Massachusetts is $9 22). However, because of low availability
of OB prescription medicines in both chain and independent pharmacies, the measurement was changed to 1
or more.
Quantitative Methods for availability analysis
Medicine availability is reported as mean percentage of the surveyed retail pharmacies, both overall and
stratified by chain and independent. Availability calculations are performed by the HAI workbook data
summary tool. Availability is only measured for the medicines that are in stock at the time of collection.
Quantitative Methods for price analysis
Median Price Ratios (MPRs) were calculated in order to facilitate international comparisons. The
MPR refers to the ratio of a medicine’s local median unit price as compared to the 2014 MSH international
median unit reference price 19.
In regards to the MPRs of the OB and LPG medicines, analysis was performed on ‘all medicines’
and ‘matched pair’ MPR analysis, overall and by pharmacy type. While the ‘all medicines’ analysis
considers all of the available MPRs for each survey medicine, the ‘matched pair’ analysis considers the
available MPRs for only those survey medicines which existed in OB-LPG pairs. Using MedCal statistical
software, we conducted hypothesis testing to see if availability and prices varied among pharmacies at alpha
significance of 0.05 (marginal significance if p-value between 0.05-0.06). For the diabetes medicines, since
only OB medicines were able to be collected, the median max and min values were determined and
presented in a scatter plot using Tableau graphing software. For the discount programs, the median, min and
max price and availability were analyzed by facility (Table 6). Also, price variation of chronic and acute
medicines was analyzed (Table 7) across facilities.
12

Big Box and Pharmacy Discount Programs
Convenience sampling was used to select big box, warehouse, grocery and chain pharmacy discount
programs located in the Greater Boston area. Presumably, these large free-standing and online stores are
accessible options for consumers who may otherwise shop at the chain and independent pharmacies
sampled. The discount programs sampled are not insurance programs, and exclude prescriptions that are
paid for by federally funded programs such as Medicare and Medicaid. One Walgreens pharmacist
explained that these programs are an affordable option for individuals who are uninsured or under-insured.
However, comparing the discount club price lists with various health insurance co-payments and coinsurance was out of the scope of the study.
A total of nine retail discount programs were included. Of these nine there were three big-box
discount programs (Walmart.com $4/$10 generics, Target.com $4/$10 generics, Target Prescription Savings
Program), two warehouse pharmacies (HealthWarehouse.com and Costco.com), two chain savings clubs
(CVS Health Savings Pass and Walgreens Prescription Savings Club) and two grocery savings clubs
(Hannaford Health Saver Plus and Osco mRxCare). The exclusively online retail store,
HealthWarehouse.com, was included to compare the relative savings identified by Consumer Reports. Also,
the Costco.com prices were valid for online sales with free shipping. Online price lists and price look-up
tools found on store websites were used to obtain price and quantity for value generics and value brand
medicines. The assumed goal of the available online price information is to inform current prescription
savings club members and to recruit prospective members. Therefore, for the discount programs availability
was defined as the listing of a survey medicine in the published medicine price list at the time of the survey.
Most discounted medicines are listed alphabetically and by disease area. Prices for standard quantities for a
30-day and 90-day supply of value generics and brands were listed. Only online price data is reported. See
Appendix 2 for list of medicines surveyed in these discount programs.
Qualitative
In addition to the survey on pricing and availability, an additional set of questions was used to
collect descriptive and qualitative data on the pharmacies. The first part of this survey included descriptive
elements of the pharmacy, such as estimation of the size of the pharmacy, OTC section, and other various
sections of the pharmacy. Data was then collected from the pharmacy staff regarding their staffing, services
provided, and discounts or rebates from drug manufacturers. Opinions were also sought on topics such as
mail order and Wal-Mart discount programs. All descriptive and qualitative data were compiled into a
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Microsoft Excel spreadsheet. Using sort functions in Excel, the data was analyzed for common themes and
responses among private and public pharmacies. The experiences of the researchers were also compared.
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RESULTS
Description of Pharmacies
The relative sizes of the independent and chain pharmacies were collected in the survey. The
designated pharmacy areas at the surveyed independent pharmacies ranged from approximately 80-300 sq.
ft. Independent pharmacies included health center pharmacies. The health center pharmacies all lacked an
over-the-counter (OTC) section. Two independent pharmacies had vastly different sized OTC sections; one
was 10 feet long and the other was 65 feet long. Additional space for other products was either absent or
limited in independent pharmacies. The greatest amount of space dedicated to other items was
approximately 800 sq feet at just one of the independent pharmacies.
Approximations of size were also done in chain pharmacies. In general, the pharmacies in the classic
chain pharmacies (i.e. CVS, Walgreens) were rather large, ranging from an estimated 800 to 4,000 sq. ft. for
the pharmacy area alone. In contrast, the chain pharmacies in the supermarkets were typically on the smaller
side (200-700 sq. ft.) and tucked away towards the back of the store. Similarly, the chain pharmacies
typically had large sections of OTC medicines and nutraceuticals while the supermarkets had less space
dedicated to these products. All chain pharmacies had more OTC space than the independent pharmacies.
The chain pharmacies also had a great deal more of space dedicated to other items than the independent
pharmacies, which were more dedicated to medicines and health related products. This additional space was
filled with cosmetics, candy, groceries, and miscellaneous items. These sections were often typically much
larger than the area dedicated to medicines and the pharmacy. The diagnostics section in the chain
pharmacies was always the smallest section. The largest section dedicated to diagnostic products was 10
feet, while most pharmacies had an average of 2-5 feet of space for these products.
The staffing levels at each pharmacy were also collected. The independent pharmacies that did
provide information only had one to two pharmacists. The one independent pharmacy which provided
information had only two pharmacists and no other staff. The health center pharmacies had one or two
pharmacists and multiple other staff, usually pharmacy technicians or interns. The chain pharmacies all had
only 1 or 2 pharmacists. Their range of training years was 4-8 years, depending on level of degree. Some
pharmacies had Pharm Ds. The staffing at pharmacies mostly consisted of pharmacy technicians and
pharmacy interns. Technicians varied in training as well. Some had a 2 year associate's degree but most of
them only received on-the-job training. The only education requirement for the position is to have a high
school diploma. Interns varied from undergraduate students to pharmacy students completing residencies.
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Quantitative Results
Of the total 25 pharmacies sampled, data on OTC medicines were obtained from 19 pharmacies (15
chain; 4 independent). For prescription medicines, 17 pharmacies (13 chain; 4 independent) provided data
(Appendix 1). There were especially high dropout rates by the independent pharmacies, as only half of the
sampled independent pharmacies shared any data. Sample dropouts were mainly caused by pharmacy staffs’
busy schedule or unwillingness to cooperate. Some of the pharmacies provided only data on either OTC or
prescription medicines. The key reason for not collecting the OTC data was because of a lack of an OTC
section in the store (e.g. in health centers). Reasons for prescription data not being collected included lack of
time within the surveyed time-period to give sufficient prescription information.
Facility Survey: Availability of surveyed medicines
The overall availability of all prescription medicines (Originator Brand (OB) and Lowest Price
Generic (LPG)) in chain pharmacies was 76.9% (SD 35.3%) and 61.1% (SD 33.2%) in independent
pharmacies (Table 2). For all OTC medicines, the overall availability was 87.9% (SD 17.7%) in chain
pharmacies and 77.3% (SD 16.7%) in independent pharmacies for OTC medicines. Figure 2 summarizes the
availability of OTC and prescription medicines, stratified by OB and LPG, in chain and independent
pharmacies.
Over-the-counter medicines availability
The overall availability of OTC medicines was higher than the availability of prescription medicines
(Table 2 and Figure 2). Just a few stores had OB only for OTC medicines. The majority of the surveyed
medicines were found in both brand and generic types (Figure 3). The lowest-price-generics (LPGs) were
more available (81.8%) than the OB medicines (74.7%). The availability of OB (34.2%) in chain stores was
statistically different from OB availability in independent stores (15.3%) (p-value=0.0133) (Table 2). Chain
stores had higher overall availability of OTC medicines (87.9%) for both OB (84.7%) and LPGs (83.3%)
compared to independent pharmacies (77.3%) for OB (37.5%) and LPG (72.5%). Also, chain pharmacies
carried both OB and LPG versions (69.7%) whereas independent pharmacies carried mostly LPG medicines
(48.6%). This discrepancy, however, could be due to the small sample size of the independent pharmacies
available for surveying (n=4). Cimetidine was not available at any of the independent pharmacies surveyed.
Prescription medicines availability
The availability of prescription medicines was much greater in chain pharmacies (76.9%, SD
35.27%) than independent (61.1%, SD 33.23%), but this difference was not found to be statistically
16

significant (p-value=0.2400) (Figure 4). When combining both chain and independent pharmacies, the LPG
versions were significantly more available (p-value=0.0414) (55.2%, SD 41.9%) than OB forms (29.7%, SD
26.3%) (Figure 5). For example, the LPG versions of prescription medicine ciprofloxacin was available in
94.1% of the surveyed pharmacies; however the OB was available in only 17.6% of facilities. An exception
from this pattern was the OB version of salbutamol/albuterol. It was available in 47.1% facilities, but the
generic was available in only 11.8% of facilities. The prescription medicines glibenclamide and paracetamol
suspension were not available in any of the surveyed pharmacies.
Although the availability of OB prescription medicines at independent (15.3%) and chain (34.2%)
are not found to be statistically different (p-value = 0.2353), the difference is still noteworthy. For
prescription medicines, the independent pharmacies either have OB or LPG medicines available instead of
selling both versions of the drug. Considering only OB versions of insulin are on the market, the availability
of these medicines in both pharmacy types will increase the general availability of OB medicines compared
to LPGs.
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Table 2. Mean availability of surveyed medicines in retail pharmacies
Prescription medicines

Over-the-counter medicines

Originat

Generic

All

Originator

Generic

All

or

%

medicines

Brand

% (number

medicines

Brand

(number

%

% (number

of

%

%

of

(Originator

of

pharmacies)

(Originator

(number

pharmaci

Brand plus

pharmacies)

of

es)

Generic)

34.2%

57.3%

76.9%

84.7% (n=15)

83.3% (n=15)

87.9%

(n=13)

(n=13)

(n=13)

SD 17.8%

SD 25.4%

(n=15)

SD

SD 43.4%

SD 35.3%

Brand plus
Generic)

pharmac
ies)
Chain

SD 17.7%

27.1%
Independen

15.3%

48.6%

61.1% (n=4)

37.5% (n=4)

72.5% (n=4)

77.3% (n=4)

t

(n=4)

(n=4)

SD 33.2%

SD 21.2%

SD 29.9%

SD 16.7%

SD

SD 44.6%

74.7% (n=19)

81.8% (n=19)

69.77%

25.2%
Overall

29.7%

55.2%

42.48%

(n=17)

(n=17)

(n=17)

(n=19)

Notes: Overall mean availability of originator brand (OB) and lowest prices generic (LPG) version of
over-the counter (OTC) medicines is not statistically different (p-value = 0.2400). However, the overall
mean availability of OB and LPG version of prescription medicines is statistically different (p-value =
0.0414). Availability of OB and LPG versions of matched pairs was not statistically different (pvalue=0.2970) from each other for over-the-counter or prescription medicines (p-value=0.4405). Mean
availability of OB of OTC medicines was statistically different (p=0.0133) in chain but not different in
independent pharmacies (p-value=0.6351).
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Figure 2: Availability of OTC Medicines - Chain vs Independent

Figure 3: Availability of OTC Medicines Stratified by pharmacy type.
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Figure 4: Availability of Prescription Medicines - Chain vs Independent

Figure 5: Availability of prescription Medicines stratified by pharmacy type.
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Facility survey: price of surveyed medicines
As described in the methods, the prices found in the survey are converted to Median Price Ratios
(MPR) by calculating a ratio between the found price and the International Reference Price (IRP).
Over-the-counter medicines
Table 3 summarizes the MPRs of the surveyed OTC medicines. The overall median MPRs of OB
and LPG were 20.64 (range: 5.14-93.88) and 11.59 (range: 3.53-50.91) times the MSH IRPs, respectively.
Clotrimazole vaginal cream was excluded from the price analysis because of the inclusion of inserter
devices in the prices collected. The MPR of medicines in independent pharmacies showed wide variation
between OB (23.2, range: 5.81-197.34) and LPG (6.70, range: 5.05 - 20.32). In the chain pharmacies, the
LPG was also consistently cheaper than the OB medicines (Figure 6). However, as seen in Figures 6 and 7,
the difference in price between OB and LPG appears to be greater in independent pharmacies than chain
pharmacies. The independent pharmacies also showed instances where the OB was cheaper than the LPG
(i.e. Omeprazole and Ranitidine) (Figure 7).
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Table 3. Summary of median price ratios (MPR) of the surveyed over-the-counter medicines in
retail pharmacies
3(a). All Medicines analysis
Overall

Chain Pharmacies

Independent

(n=19)

(n=15)

Pharmacies
(n=4)

Originato

Lowest

Originato

Lowest

Originato

Lowest

r Brand

Price

r Brand

Price

r Brand

Price

(medicine

Generic

(medicine

Generic

(medicine

Generic

s=10)

(medicines=

s=10)

(medicines=

s=9)

(medicines

10)
Median MPR
Minimum,
Maximum MPR

11)

=10)

20.64

11.59

20.75

11.84

23.02

6.70

SD 25.64

SD 13.91

SD 16.53

SD 12.27

SD 46.25

SD 8.38

5.14, 93.88

3.53, 50.91

4.92, 59.01

3.49, 44.25

5.81,
197.34

5.05, 20.32

Notes: The overall median MPRs for the originator brand (OB) and lowest price generic (LPG)
versions of the over-the-counter (OTC) medicines were not statistically different (p-value = 0.2909). In
chain pharmacies, the median MPR of the OB and LPG versions were not statistically different (pvalue = 0.1803). Due to the limited data availability regarding OB prices from the independent stores,
meaningful comparison between chain store and independent store could not be performed.
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3(b). Matched pair analysis of over-the-counter medicines in retail pharmacies
Independent
Overall

Chain Pharmacies

Originato

Lowest

Originat

Lowest

Originato

Lowest

r Brand

Price

or Brand

Price

r Brand

Price

Generic

Median MPR
Minimum,
Maximum MPR

Pharmacies

Generic

OB-LPG pairs = 10

OB-LPG pairs = 10

20.64

11.59

20.75

11.84

SD 25.64

SD 13.91

SD 17.53

SD 12.42

5.14, 93.88

3.53, 50.91

4.92,
59.01

3.49, 44.25

Generic
OB-LPG pairs=2
21.58
5.81,
197.34

9.00
3.38,
109.74

Notes: The overall median MPRs of the originator (OB) and lowest price generic (LPG) version of
over-the-counter (OTC) medicines were not different (p-value = 0.3362). Within chain pharmacies, the
median MPRs of the OB and LPG version of OTC medicines were not statistically different (pvalue=0.2062).

Figure 6: Price Ratio Differences for OTC Medicine Prices at Chain Pharmacies
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Figure 7: Price Ratio Differences for OTC Medicine Prices at Independent Pharmacies

Prescription medicines
Table 4 summarizes the MPRs of the surveyed prescription medicines. The price of insulin glargine
is analyzed by the actual price because the IRP is not available from MSH and therefore, excluded from the
price survey to maintain a consistency of IRPs.
In the chain pharmacies, the LPG was consistently cheaper than the OB medicines with cotrimoxazole suspension as the only exception (Figure 8). The MPR of chain OB medicines is 164.64 (range
22.88-993.13) times the IRPs, which is remarkably higher than chain LPG medicines 41.26 (range 19.28161.18). As it was possible to obtain only a limited number of LPG and OB prescription medicine prices
and in only the four surveyed independent pharmacies, sufficient data was not provided to show
representative results and was therefore excluded.
The ‘matched pair’ comparison shows a big difference in the average price between OB and LPG (137.40
and 41.26, respectively), however, the overall price of both versions of prescription medicines are not
statistically different (p-value = 0.4121) (Table 4).
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Table 4. Summary of median price ratios (MPR) of the surveyed prescription medicines in
retail pharmacies
4(a). All Medicines analysis
Overall
Chain Pharmacies
Originator
Lowest Price
Originator
Lowest Price
Brand
Generic
Brand
Generic
(medicines=15)
(medicines=13) (medicines=15)
(medicines=13)
Median MPR

164.15

41.84

164.64

41.26

Minimum,
Maximum MPR

22.88, 993.13

18.36, 161.18

22.88, 993.13

19.28, 161.18

Notes: There is no statistical difference between the MPRs of the OB and LPG prescription chain
pharmacies (p-value=0.1644).
4(b). Matched pair analysis of the surveyed prescription medicines in retail pharmacies
Overall
Originator
Brand

Lowest
Generic
OB-LPG pairs = 13

Price

Chain Pharmacies
Originator
Lowest
Brand
Generic

Price

OB-LPG pairs = 13

Median MPR
137.40
41.84
137.40
41.26
Minimum,
22.88, 993.13
19.28, 161.18
22.88, 993.13
19.28, 161.18
Maximum MPR
Notes: In chain pharmacies, the median MPRs of the OB and LPG version of prescription
medicines are not statistically different (p-value: chain = 0.4311).
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Figure 8: Price Ratio Difference for Prescription Medicine Price at Chain Pharmacies

Figure 9: Price Ratio Difference of Prescription Medicine Price at Independent Pharmacies

Facility survey: availability and price of surveyed diabetes medicines
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Table 5 summarizes the MPRs of the surveyed diabetes medicines. The mean availability of the OB
was higher in chain than in independent pharmacies (83.33% and 50.00%, respectively), but the difference
was not statistically significant (p-value = 0.1309). While insulin medicines are only available in OB forms,
metformin was available as an OB in chain pharmacies and LPG in both types of pharmacies.
Considering only OB insulins are available, a separate comparison of insulin prices between chain
and independent pharmacies was conducted. Price and median values presented in Figure 10 were
calculated and revealed cheaper insulins available for NPH (MSH 2014 IRP = $8.83, median = $154.4
Chain, $140.0 Independent) and Regular (MSH 2014 IRP = $8.83, median = $172.0 in Chain, $137.7 in
Independent) formularies in the chain compared to independent pharmacies. This trend was flipped for the
insulin glargine formulary where the median value was greater in the independent than the chain pharmacies
(median = $282.1 Independent, $260.9 Chain). The large variation in the prices of the insulin glargine
formulary coupled with the small number of samples collected in independent pharmacies could be the
reason for this one time difference.
Table 5. Mean availability of surveyed diabetes medicines in retail pharmacies
Originator Brand
% (number of pharmacies)

Generic
% (number of pharmacies)

Chain

83.33% (n=12) SD 33.7%

100% (n=12)

Independent

50.00% (n=4) SD 43.3%

100.0% (n=4)

Overall

72.9% (n=16) SD 36.1%

100.0% (n=16)

Notes: There is only one generic medicine Metformin included in the survey and all the
stores surveyed have it available. The mean availability of originator brand (OB) of
medicine for diabetes is not statistically different among chain and independent
pharmacies (p-value 0.1309).
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Figure 10: Insulin prices of insulins for chain and independent pharmacies

Figure 11: Metformin HCL prices with mean value given between LPG and OB

The prices of OB and LPG metformin in chain and independent pharmacies are shown in Figure 11.
There was a statistically significant difference between average OB and LPG prices of Metformin HCL (pvalue < 0.0001) with the LPG being significantly cheaper. The mean value of LPG was slightly lower in
chain pharmacies (mean = $0.533, range $0.2850-$0.7680) than the independent pharmacies (mean =
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$0.623, range $0.042-$0.9044). However, a higher variation in the price range is seen in the independent
pharmacies due to the low minimum value.
Pharmacy discount programs
Inclusion
Table 6 summarizes medicine inclusion and price ratios of prescription medicines in pharmacy
discount programs at warehouse, big box, grocery and chain retail stores. Among the nine discount
programs surveyed, the overall inclusion percentage of studied medicines was variable, ranging from 23.5%
(Walmart.com $4/$10 and Target.com $4/$10; both big box discount lists) to 70.6% (Hannaford Rx grocery
savings club) and 76.5% (HealthWarehouse.com online warehouse). Overall, acute medicines (n=7) were
mere marginally more available than chronic medicines (n=10), with a mean inclusion of 49.2% compared
to 45.6%, respectively. Only two of big box and discount programs had higher chronic medicine inclusion
than acute. These were HealthWarehouse.com online warehouse and CVS Rx chain savings club.
Prices
Table 6 also shows that among the surveyed pharmacy discount programs at warehouse, big box,
grocery and chain retail stores, the median of the ‘price ratios’ in which the discount program prices were
compared to the IRPs for the acute and chronic medicines were found to be 7.7 (4.3-84.8) and 12.9 (2.582.7), respectively. The lowest overall median of price ratios of 4.5 was found at the two big box discount
generics list (Walmart.com $4/$10 and Target.com $4/$10) where the least number of discounted medicines
were available. Notably, the next lowest median of price ratios of 4.6 was found at a grocery store
prescription discount club (Osco myRxCare). The highest overall median of price ratio of 22.0 was found at
a chain prescription discount club (Walgreens Prescription Savings Club). There were annual fees to
participate in all of the five member-only pharmacy discount clubs found in big box, grocery and chain
retail stores.
Table 7 summarizes the specific acute (n=7) and chronic (n=10) medicine price ratios surveyed at
the big box, warehouse, grocery, and chain discount programs compared to the median price ratios across
the 19 private chain and independent retail pharmacies in the Boston area. For all of the medicines, the
median price ratios were greater at the private chain and independent retail pharmacies compared to the
pharmacy discount programs.
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Table 6: Inclusion and price ratio of prescription medicines in pharmacy discount programs at warehouse,
big box, grocery and chain retail stores
Name

Costco.com

HealthWarehouse.com

Walmart.com

Target.com

Target Rx Club

Value
(30d/90d)
Group:

Free shipping

Lowest prices (CR, 2015)

$4/$10 list

$4/$10 list

$4/$10 list

Warehouse
(members)
$55/yr
(Full store)
Inclusion
Price
(%)*
Ratio
[median
(min,
max)]**

Warehouse
(all)
Shipping costs

Big Box
(all)
--

Big Box
(all)
--

Big Box
(members)
$10/yr/family
(Rx only)
Inclusion
Price Ratio
(%)
[median (min,
max)]

Additional
costs
Type of
Medicine

Inclusion

(%)

Price Ratio
[median (min,
max)]

Inclus
ion
(%)

Price
Ratio
[median
(min,
max)]

Inclusion
(%)

Price
Ratio
[median
(min,
max)]

Acute
#
n=7

57.1

19.1
[5.4,
64.1]

57.1

16.5
[5.4,
49.3]

28.6

4.5
[4.3,
4.7]

28.6

4.5
[4.3,
4.7]

57.1

13.1
[4.3,
84.8]

Chronic
#
n=10

40.0

16.3
[8.4,
39.6]

90.0

36.4
[3.2,
79.2]

20.0

8.4
[3.9,
12.9]

20.0

8.4
[3.9,
12.9]

50.0

15.5
[3.9,
42.3]

Overall
n=17

47.1

16.3
[5.4,
64.1]

76.5

18.3
[3.2,
79.2]

23.5

4.5
[3.9,
12.9]

23.5

4.5
[3.9,
12.9]

52.9

15.5
[3.9,
84.8]

Table 6 Continued
Name
Value
(30d/90d)
Group:
Additional
costs
Type of
Medicine

Hannaford Rx Club

Osco Rx Club:
myRxCare

Walgreens Rx Club

CVS Rx Club

$4/$9.99 list

$3.99/$9.99 list

$11.99/90-day list

Grocery
(members)
$7/yr/family
+pets (Rx only)
Inclusion
Price
(%)
Ratio
[median
(min,
max)]

Grocery
(members)
$11.99/yr/family+pets
(Rx only)
Inclusion
Price Ratio
(%)
[median
(min, max)]

$5,10,15/$10,20,30
Tiered list
Chain
(members)
$20/yr/person,$35/y
r/family (Rx only)
Inclusion
Price
(%)
Ratio
[median
(min,
max)]

Chain
(members)
$15/yr/person
(Rx only)
Inclusion
Price
(%)
Ratio
[median
(min,
max)]

Overall Summary
Mean
Inclusion
(mean %)

Median of
Price Ratios
[min, max]

Acute
#
n=7

71.4

24.7
[4.3,
76.4]

57.1

6.0
[4.3,
9.9]

57.1

16.8
[5.4,
37.3]

28.6

12.3
[11.8,
12.8]

49.2

7.7
[4.3,
84.8]

Chronic
#
n=10

70.0

12.8
[2.5,
82.7]

30.0

3.9
[2.5,
12.9]

60.0

23.5
[3.3
72.4]

30.0

12.9
[3.9,
18.5]

45.6

12.9
[2.5,
82.7]

Overall
n=17

70.6

12.9
[2.5,
82.7]

41.2

4.6
[2.5,
12.9]

58.8

22.0
[3.3,
72.4]

29.4

12.8
[3.9,
18.5]

47.1

12.8
[2.5,
84.8]

Notes: * Inclusion refers to the percentage of total surveyed medicines offered by a given program. ** Compares median of the calculated price
ratios to the MSH median unit reference
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Table 7: Acute and Chronic medicine price ratios sampled at Big Box, Warehouse, Grocery, and Chain Discount
Programs
7a.ACUTE medicine price ratios sampled at Big Box, Warehouse, Grocery, and Chain Discount Programs
Amoxicillin

Ceftriaxone

Ciprofloxacin

Co-

Diclofenac

Omeprazole

Paracetamol

500 mg

injection 1

500 mg

trimoxazole

50 mg

20 mg

24 mg/ml

161.2

138.9

g/vial
Boston 2015 Survey
(independent and Chain)

18.4

47.5

8+40 mg/ml

41.8

83.4

Costco.com

7.7

5.4

64.1

30.5

HealthWarehouse.com

5.4

19.1

49.3

13.9

Walmart.com Generics

4.3

4.7

Target.com Generics

4.3

4.7

Target Rx Club

4.3

21.5

4.7

84.8

Hannaford Rx Club

4.3

48.1

4.7

76.4

24.7

Osco Rx Club

4.3

4.6

9.9

7.4

Walgreens Rx Club

5.4

5.8

37.3

27.8

CVS Rx Club

11.8

12.8
53.6

20.9

Median of Big
Box/Discount

5.7

34.8

7.4

-

-

1

7b. CHRONIC medicine price ratios sampled at Big Box, Warehouse, Grocery, and Chain Discount Programs
Amitri

Atenol

Capt

Diazep

Glibenc

Insulin

Insulin

Insulin

Metfor

Simvastatin 20

ptyline

ol 50

opril

am 5

lamide

glargine

NPH

Regular

min

mg cap/tab

25 mg

mg

25

mg

5 mg

100

100

100

HCL

iu/ml

iu/ml

iu/ml

500 mg

mg
Boston 2015
Survey
(Independent and
Chain)
Costco.com
HealthWarehouse.
com

44.6

34.6

39.6

16.3

69.1

11.7

Walmart.com
Generics
Target.com
Generics
Target Rx Club
Hannaford Rx
Club

48.6

Osco Rx Club
Walgreens Rx
Club
CVS Rx Club
Median of Big Box
Discount

63.5

34.2

30.6

22.0

8.4
55.4

17.4

79.2

79.2

3.6

12.9

3.9

12.9

3.9

3.2

12.9

18.0

42.3

3.9

12.9

82.7

12.7

2.6

2.5

3.9

2.5

3.3

6.3

12.9
30.9

16.2

18.5

12.9

41.3

13.5

72.4

72.4

3.9
52.0

24.1

-

-

75.8

75.8

4.2

3.6
2

Qualitative Results
The qualitative data revealed additional differences between the chain and independent
pharmacies. Limited data was collected from the sampled independent pharmacies. Of the seven
independent pharmacies, five were in a health center or hospital. Three of the health
center/hospital pharmacies refused to provide us with any of the requested data. The other two
health center linked pharmacies and the two additional independent pharmacies were the only
ones which could be analyzed. The health center pharmacies reported that they offered special
reduced prices for patients at the center they were linked with. Only one non-health center
independent pharmacy spoke with data collectors. This discussion revealed that despite the small
size, it offered a wide range of services including compounding, medication delivery, and
medical equipment.
The chain pharmacies were in general much more willing to provide information and
participate in the qualitative survey. They were also forthright with information such as the
Massachusetts law requiring generics to be dispensed over the originator brand. These
pharmacies included chains such as CVS, Walgreens, Rite Aid, Target, and pharmacies in
supermarkets. The chain pharmacies performed a wide range of services including
immunizations, medication therapy management, consultation, minute clinics, and blister
packaging. Opinions regarding mail order and Wal-Mart’s discount generics program were
sought, and responses were quite varied. On the topic of mail order, many pharmacies were
ambivalent. Some pharmacies do not even participate in mail order. One pharmacist bluntly
summed it up his opinion this way: “shit gets lost.” He and several other pharmacists expressed
concerns and dissatisfaction with mail order.
"It provides no opportunity to interact with patients."
"Patients have issues with mailing, for example, they sometimes
don't get their meds on time or meds are sent to a wrong address.”
The lack of human touch, tendency for errors, and inability to check for contraindications with in
store medications were the biggest concerns. The benefits expressed were for patients on chronic
1

care medications that do not change; especially those who often forget or have trouble picking up
their medications.
On the topic of Wal-Mart and its program of discounted generics, many pharmacists
made sure to express that their pharmacies offered similar plans. Target, CVS, Rite Aid, and
Walgreens all stated they had discount plans. Many pharmacists expressed their support of WalMart’s program and other such programs.
“I am in favor of any measure that improves a patient’s access to
the medicines they need”
Another pharmacy technician even admitted:
"Sometimes I will tell patients that Wal-Mart may be a better
choice for filling their prescriptions because Wal-Mart would be
more affordable."
Only two pharmacists expressed dissatisfaction with the program; they saw it as competition and
attracting customers away from their pharmacies.
The data provided on inspections was particularly interesting. Twelve of the twenty total
pharmacies reported being inspected. Most of these were in the past year. The responses on
frequency though were highly varied. One pharmacy reported that inspections occurred annually,
while others suggested they happened randomly or else they were unsure of how often they
occurred. Various institutions were also reported to conduct the inspections: Department of
Public Health, Medicare/Medicaid, and Board of Pharmacy.

LIMITATIONS OF THE STUDY
There are some limitations to this study. First, the pharmacies sampled were limited to
those within the zip codes where students lived. The students in class may not have fully
represented the zip codes in the Boston area. Factors such as socioeconomic status and
race/ethnicity were also not considered in selecting zip codes. As such, it is possible that the
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study results may not be generalizable to the entire Boston city. Similarly, the results of this
study may not represent medicine availability and prices in other US states.
Furthermore, we did not conduct a pilot study before going out to sample the pharmacies.
A pilot study would have helped students gain more familiarity with the process and helped
standardize the methods for data collection from the facilities. For example, we did not use a
standard data collection tool to collect the qualitative and descriptive data on pharmacies. We
also did not have a well defined or standard method of estimating the size of the pharmacy, OTC
section and the other sections of the pharmacy. In addition, while some students collected
information only on the staff available on the day of visit, others collected information on the
total number of staff working in the pharmacy. Similarly, we observed mixed reports on some
medicine prices. For example, the price reported for Clotrimazole vaginal cream was the price
for the same product but with an inserter. And although we did not use this in our analysis, it is
possible that we could have either overestimated or underestimated some of our results due to
these limitations. Limitations to the discount pharmacy program analysis include the use of a
different list of organizations and a different list of medicines than in the 2014 study. This
hinders comparisons between the results.
A final limitation to this study was the limited scope and data for our analysis. For
example, we were only able to assess the availability and prices for a given list of medicines and
did not bother to consider other dosage forms or substitutes. In addition, we received a low
response rate, particularly from some of the independent pharmacies who were too busy and
understaffed to participate in the survey. This affected the price analysis result for prescription
medicine in independent medicines, as the LPGs had to be excluded. We also included
community health centers in our sampling frame, but on arriving there, we found that they had
no OTC sections. This low response rate and limited data on OTCs may have affected our
results. Despite all these limitations, we still stand as a reference point for future studies to be
conducted in the United States.
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DISCUSSION
Access to medicines is a persistent global concern, particularly in terms of availability
and affordability. This concern spans the public to private sectors in both developing and
developed countries. Results from an analysis of 36 middle and low-income countries in 2008
showed that public sector availability of generic medicines was 29.5%-54.5% 13. In a 2011 a
study of 43 countries it was found that public sector OB medicines ranged from 5.3 to 20.5 times
the international reference prices (IRPs), while generics ranged from 1.9 to 3.5 times the IRPs. In
the private sector it was found that OB pricing was at least 10 times the IRPs and the lowest
price generics were 2.6 to 9.5 times the IRPs 12. Such statistics reveal that medicine pricing and
availability is an issue that occurs worldwide. In 2014, Boston University students first applied
the same WHO/HAI methodology used in these studies in Boston, MA 1. The results of both the
2014 study and our study were consistent with previous findings, showing that there are issues
with medicine price and availability in Boston, MA.
Compared to most countries today, the US health system is unique due to the
predominance of private insurance. It also unique in the lack of public sector health facilities or
pharmacies, with the exception of the Veterans Administration (VA) Hospital System. The
majority of the US population purchases pharmaceuticals at private retail pharmacies. Here
patients are presented with many choices that easily overwhelm experienced consumers.
Furthermore, it is not easy for an individual affected by their insurance coverage of deductible
conditions to calculate tradeoffs between price, quantity and convenience, when the price of
medicines may vary widely across different locations. In order to best capture the variations in
price and availability, this study included big box retailers, chain pharmacies, and independent
pharmacies in the Boston area. Unique to this study in comparison with the previous year’s study
was the inclusion of community health center pharmacies as well. This inclusion proved to be
disappointing because of difficulties in data collection at these pharmacies.
The survey results found that OTC medicines were more available than prescription
medicines. This finding was consistent with the 2014 study findings. The overall availability of
all prescription medicines ranged from 61.1% in independent pharmacies and 76.9% in chain
pharmacies, which raises concerns over the lack of availability of some prescription medicines.
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The availability in independent pharmacies is also considerably lower than the previous 2014
study (78.6%) 1. The reasons for this decrease may be attributed to the smaller sample size of
independents in this study in comparison to the previous year. All of the medicines surveyed are
included on the WHO EML, yet two medicines, glibenclamide and paracetamol/acetaminophen
suspension, were unavailable at every surveyed pharmacy. The unavailability of glibenclamide
could be attributed to recent recommendations to avoid using it in many patient populations 18.
Paracetamol/acetaminophen suspension unavailability may be attributed to similar forms being
available OTC; this was not explored further in this study.
Results also showed that Lowest Priced Generics (LPG) of prescriptions were
significantly more available than Originator Brands (OBs), as was also the case in 2014. This can
be attributed to the Massachusetts’s state law requiring generic substitution when dispensing
medications. Pharmacies typically did not keep OBs in stock unless there was a patient who
preferred or required the OB. Otherwise, the LPG was always kept in stock and dispensed to
patients. Several pharmacists at the facilities pointed this factor out during the data collection
process. Despite the increased availability of LPG over the OB, overall availability was still
suboptimal for the LPG (55.2%, SD 41.9). The WHO has set a benchmark of 80% for medicine
availability that is used as a measure in similar studies 20. These results fall quite short of that
benchmark. The overall LPG availability was also much lower than in the 2014 study (78.6%) 1.
Reasons for this drop in availability are unclear. It can be argued that availability is a relative
term in pharmacies such as those in Boston because the pharmacy can obtain the product within
a few hours if needed. This can still impede access by inconveniencing patients. Some patients
may not return for their medicines because of this inconvenient wait time.
Price data revealed both prescription and OTC medication MPRs to be well above the
IRP. This was not only the case for OB but also the LPG, which were 41.26 times the IRP for
prescription and 11.84 times the IRP for OTCs in chain stores. These results indicate that even
the lowest-priced generic medicines are set at higher prices than found internationally. Such
results can be supported by Consumer Reports investigation into medicine prices. In their 2015
six-city survey in the United States, Consumer Reports found prices of generics to be not only
high but also decidedly variable among different retailers, even within the same zip code 16. For
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example, they found that the price of generic Plavix, 75mg varied from $9 to $150 for a one
month supply. The high prices of even the LPG prescription medicines can impede access by
creating affordability issues. In the United States, patients are often protected from the full cost
of medicines because of insurance coverage. Patients, who have to pay out of pocket or meet a
deductible however, face high prices even for the LPG version of the medication. Little attention
seems to be paid to the high prices of generics since it is only understood by the general public
that they are the cheaper alternative to the OB. Although in most cases this assumption is
accurate, our results found instances where the OB was actually cheaper than the generic version
(Amitriptyline and Co-trimoxazole suspension).
This year’s study had limited price data from independent pharmacies, which resulted in
a non-representative sample not included in the MPR analysis. While there are limited studies
looking at this relationship between chain and independent pharmacies, the 2014 survey and the
Consumer Reports study found that independent pharmacy medicines are often cheaper than
equivalent chain pharmacies. More research needs to be conducted to observe this relationship
further.
In the Consumer Reports article from 2015, prices for generics were found to be
consistently cheaper in the “big-box” retailers such as Sam’s Club, Costco, and Wal-Mart than in
chain pharmacies such as Walgreens and CVS. That is one of the reasons we chose to investigate
the discount programs at these big box retailers as well as at grocery stores, warehouse stores,
and chain pharmacies. The inclusion of the surveyed medicines in the sampled discount
programs were highly varied. HealthWarehouse.com and Hannaford Rx Club had the highest
inclusion of medicines (76.5 % and 70.6%, respectively),while Wal-Mart and Target had the
lowest inclusion (both 23.5%). None of the discount programs had 100% inclusion, unlike the
2014 survey which found 100% inclusion in the Target prescription saver program. This year’s
survey, however, analyzed a different basket of medicines than the 2014 survey. Also, different
discount programs were used, as well as a larger number of programs than in 2014.
The discount programs at big box stores and warehouse stores consistently had a lower
MPR than all the LPGs in the retail pharmacies, which corresponds with the previous finding.
Some of the price ratios for individual medicines (e.g. metformin and simvastatin) were even
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below the WHO benchmark MPR of 4.0 times the IRP. The overall MPRs for acute medicines
(7.7) were lower than for chronic medicines (12.9), which is the opposite of the 2014 study
results (8.3 for acute, 5.0 for chronic). This year’s study, however, differed in the inclusion of
data from HealthWarehouse.com, an entirely online pharmacy. This was included for further
comparison with the 2015 Consumer Reports study. Whereas in the Consumer Reports article,
HealthWarehouse.com commonly had the lowest average price, our study looked at MPR.
HealthWarehouse.com did not have the lowest MPR, but actually Target and Wal-Mart were tied
for this position (both 4.5 times the MPR, overall). As previously mentioned, these discount
programs were always cheaper than the retail prices in surveyed pharmacies. This suggests that
uninsured individuals may benefit by participating in pharmacy discount programs. Also, all
consumers may benefit by comparing their insurance co-payments to the discounted prices for
selected acute and chronic medications. The question remains as to why these medicines can be
offered at such a discounted rate and why retail prices in pharmacies are set so much higher.
This year’s collection included expanded diabetes medicines including metformin and
insulin formulations for comparison (Table 5). Availability for generics diabetes medicines was
100%, however this only takes into account metformin since it is the only survey diabetes
medication available as a generic. The availability of OB diabetes medicines, which included
insulins, was higher in chain than in independent pharmacies. Metformin showed differences
between OB and LPG prices with LPG generics consistently being lower priced than OBs in
both chain and independent pharmacies. Considering insulin is only available as OB in the US,
we were unable to compare values to LPGs. However, comparisons could still be made between
chain and independent pharmacies as well as amongst similar chain stores. In all instances the
analogue insulin, glargine, was higher in price than the human versions. Generally, independent
pharmacies provided cheaper human and analogue insulin, but this could be due to the fact that
data from only three independent pharmacies were able to be collected. The out-of-pocket price
of one 10ml vial of insulin glargine showed a median value in both chain and independent
pharmacies around $300. For a patient with diabetes, a 10 ml vial would last around 30 days
resulting in a yearly expenditure of over $3600 on this one medicine alone. A lack of generic
insulin could be a reason for this high price for chronic patients using this medicine.
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Equally concerning to the price and availability issues found in this study is the lack of
awareness by consumers on high prices. Recent spikes in patent protected medicine prices have
drawn public attention, but the high prices of generics are generally overlooked. In fact, the only
organization we have been able to identify studying, tracking, and reporting pharmacy prices in
the United States is Consumer Reports. The scarcity of studies on this topic is troubling and only
perpetuates the lack of awareness. In addition to limited studies on medicine prices, there is low
transparency on how prices are set. There is also poor understanding as to how warehouse stores
such as Wal-Mart, Target, and Costco offer such lower prices than chain pharmacies such as
CVS and Walgreens. Furthermore, there is a complete lack of transparency on discounts and
rebates offered from manufacturers to pharmacy retailers. The Massachusetts Health Policy
Commission has also identified the issue of transparency and reporting of drug prices.5 There are
accessible databases for consumers to compare prices on items such as cars and televisions, but
no such database exists for consumers to readily compare medicine prices. Creating such a
source to compare prices in big box discount programs would be a feasible step towards
correcting such issues. Without transparency and awareness, steps towards improving
affordability of medicines, particularly generics, cannot be taken.
Overall, this 2015 survey successfully replicates the 2014 Boston area pharmacy
comparisons and supports pricing trends reported by Consumer Reports. Future studies may
consider piloting surveys and structured qualitative assessments, or developing affordability
indicators for analysis, starting with special populations. Future projects include developing a
beta-version manual on applying WHO/HAI methodology to US contexts, engaging existing
student advocacy networks such as the Universities Allied for Essential Medicines to crowd
source ongoing data collection, and strengthening university partnerships with pro-consumer
advocacy groups to conduct additional data collection and analysis as well as to disseminate
reports.
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Appendices
Appendix I:
Facilities surveyed available on request.
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Appendix II:
Appendix II. List of medicines surveyed
A. Over-the-counter medicines
Medicines

Strength

Dosage

Pack size

form/Unit

(recommended

Originator Brand

)*

Acetaminophen/ Paracetamol

325 mg

Tab/cap

100

Tylenol (McNeil)

Acetylsalicylic Acid

500 mg

Tab/cap

100

Aspirin (Bayer)

Cimetidine

200 mg

Tab/cap

30

Tagamet (GSK)

Clotrimazole vaginal cream

1%

Gram

24

Clotrimin (MSD)

Diphenhydramine HCl

25 mg

Tab/cap

100

Benadryl (McNeil)

Hydrocortisone topical

1%

Gram

51

--

Ibuprofen

200 mg

Tab/cap

200

Advil (Pfizer)

Loratadine

10 mg

Tab/cap

30

Claritin (MSD)

Miconazole Nitrate topical

2%

Gram

9

Monistat (McNeil)

Omeprazole

20 mg

Tab/cap

42

Prilosec (AstraZeneca)

Ranitidine

150 mg

Tab/cap

80

Zantac (Boehringer)

Amitriptyline

25 mg

Tab/cap

100

Tryptizol (MSD)

Amoxicillin

500 mg

Tab/cap

21

Amoxil (GSK)

Atenolol

50 mg

Tab/cap

60

Tenormin (AstraZeneca)

Captopril

25 mg

Tab/cap

60

Capoten (BMS)

Ceftriaxone injection

1g/vial

Vial

1

Rocephin (Roche)

Ciprofloxacin

500 mg

Tab/cap

10

Ciproxin (Bayer)

Co-trimoxazole suspension

8+40 mg/ml

Gram

100

Bactrim (Roche)

Diazepam

5mg

Tab/cap

100

Valium (Roche)

Diclofenac

50 mg

Tab/cap

100

Voltarol (Novartis)

Glibenclamide

5 mg

Tab/cap

60

Daonil (Sanofi-Aventis)

cream

cream

B. Prescription medicines

14

Insulin glargine

100 IU/mL

Vial

1

Lantus (Sanofi)

Insulin NPH

100 IU/mL

Vial

1

Humulin NPH (Eli
Lilly)

Insulin Regular

100 IU/mL

Vial

1

Humulin R (Eli Lilly)

Metformin HCl

500 mg

Tab/cap

50

Metformin (BMS)

Omeprazole

20 mg

Tab/cap

30

Losec (AstraZeneca)

Paracetamol

24mg/ml

Milliliter

60

Panadol (GSK)

Salbutamol inhaler

100

Dose

200

Ventoline (GSK)

Tab/cap

30

Zocor (MSD)

mcg/dose
Simvastatin

20 mg

C. Pharmacy discount program prescription medicines
Acute medicines
Amoxicillin

500 mg

Tab/cap

30

Amoxil (GSK)

Ceftriaxone Injection

1 g/vial

Vial

1

Rocephin (Roche)

Ciprofloxacin

500 mg

Tab/cap

20

Ciproxin (Bayer)

Co-trimoxazole suspension

8+40 mg/ml

Gram

100

Bactrim (Roche)

Diclofenac

50 mg

Tab/cap

60

Voltarol (Novartis)

Omeprazole

20 mg

Tab/cap

30

Prilosec (AstraZeneca)

Paracetamol

24mg/ml

Milliliter

60

Panadol (GSK)

Salbutamol inhaler

100

Dose

200

Ventoline (GSK)

excluded in analysis

mcg/dose

Chronic medicines
Amitriptyline

25 mg

Tab/cap

90

Tryptizol (MSD)

Atenolol

50 mg

Tab/cap

90

Tenormin (AstraZeneca)

Captopril

25 mg

Tab/cap

180

Capoten (BMS)

Diazepam

5 mg

Tab/cap

90

Valium (Roche)

Glibenclamide

5 mg

Tab/cap

90

Daonil (Sanofi-Aventis)

Insulin glargine

100 IU/mg

Injection

10

Lantus (Sanofi)

100 IU/mg

Injection

10

Humulin (Eli Lilly)

Insulin NHP

Novalin-N (Novo

15

Nordisk)
100 IU/mg

Injection

10

Humulin (Eli Lilly)
Novalin-R (Novo
Nordisk)

Insulin Regular
Metformin

500 mg

Tab/cap

180

Glucophage (BMS)

Simvastatin

20 mg

Tab/cap

90

Zocor (MSD)

Notes: * For facility surveys (Table 1a-b), data collectors were instructed to obtain information for
these medicine pack sizes (number of units). If not available, the information for the closest available
pack size.
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