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ABSTRACT

Objective: To evaluate Online Pharmacies (OPs) for compliance to regula-
tory recommendations and to assess price variations of selected medi-
cines, sold from these pharmacies. Method: The first 100 listed websites
from different countries on Google (Search terms: “e-pharmacy websites”
and “online pharmacies”) were selected. Primary and secondary criteria
for assessment were determined from Verified Internet Pharmacy Prac-
tice Sites (VIPPS) programme and recommendations of relevant regulatory
bodies. A checklist was prepared and re-validated. The OPs were grouped
according to the presence of regulatory recommendations in that country.
Seven branded medicines sold in India were selected and assessed for
price variations. Results: A total of 100 OPs belonging to 17 different coun-
tries were analyzed. Of these, 32 were Indian. Forty-seven OPs from coun-
tries with regulatory recommendations for OPs were included in Group- A.
Of these, 24 (51%) OPs did not comply with primary criteria like Shipment
within territory of the country (60%), requirement of prescription (39%),
confidentiality policy (34%) and secondary criteria like providing option for
communication with pharmacist (43%), toll-free number (39%) and infor
mation about contraindications and special precautions (65%). Fifty-three

INTRODUCTION

Online pharmacies are websites for purchasing medicines through the
internet. They are also named as cyber pharmacy, E-pharmacy, internet
pharmacy or virtual pharmacy. These are of three types. Most of the on-
line pharmacies only served as a medium between customers and physi-
cal pharmacy stores. They can be termed as Independent online pharma-
cies. Some physical pharmacy stores extend their service to the “online
world” for the growth of their business. They are the online extension of
physical pharmacies. Remaining online pharmacies represent a partner-
ship of two or more physical pharmacies.

The popularity of online pharmacies is increasing day by day as they
provide home delivery, convenient shopping, accessibility, wider choice,
reduction in time and effort of shopping.” Refill reminder is a good ser-
vice from online pharmacies in which the pharmacies send alerts re-
garding the refill of the prescription. They are particularly convenient to
the geriatric patients or patients suffering from chronic conditions who
are required to buy or refill medicines frequently. Online pharmacies
sell a very wide range of products including Over the Counter (OTC)
medicines, prescription-only medicines, medical devices, pet medicines,
herbal products and beauty products.

In India and in other countries, where there are no regulatory guidelines
for online pharmacies, there are possibilities of misconduct like selling
prescription-only medicines without a prescription, counterfeit medi-
cines, abuse liability medicines, inadequate provision of sufficient and
necessary information and counselling about the medicines. Anti-de-
pressants, anti-anxiety medications, anti-obesity drugs, sildenafil citrate

OPs belonged to countries without any regulatory recommendations made
for OPs and were included in Group- B. Of these 16 OPs did comply with
the criteria. About 40% OPs provide a facility for a prescription refill. An op-
tion for generic/lower price substitute was provided in 79% OPs. A marked
price variation (14%-32%) was observed for selected brand medicines.
Conclusion: Continuous monitoring for adherence to regulatory recom-
mendations, price variations and consumer education about the appropri-
ate use of OPs is required.
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containing medicines can be easily obtained from some internationally
shipping online pharmacies. The customers are also misguided about the
source of the country from where the medicines are being shipped.**
Further, there are some ethical issues in using the internet as a medium
to buy medicines. As online pharmacies require consumers to submit
the confidential medical information, the confidentiality and privacy of
consumers are at stake. Also, the security of the online transaction is a
big concern for consumers.>*

In 1999, the National Association of Boards of Pharmacy (NABP) had
created a voluntary program “Verified Internet Pharmacy Practice Sites
(VIPPS)” to certify the online pharmacies in the USA.* There are other
country-specific regulatory bodies like General Pharmaceutical Council
(GPhC) in the United Kingdom and Canadian International Pharmacy
Association (CIPA) in Canada. They set some definite criteria to which
online pharmacies should comply with. On application from an online
pharmacy, they analyze the website for the criteria. Online pharmacies,
which fulfil the criteria, are hyperlinked with the logo of the regulatory
body. So, the logo confirms the authenticity of the online pharmacy site.
If the websites do not comply with the VIPPS program, the certification
may get suspended.”® The criteria differ for different countries but there
are some common criteria like the requirement of a registration or a li-
cense, registered staff, maintenance and enforcement of confidentiality
policy, verification of the identity of patient and prescriber, the require-
ment of a prescription for prescription-only medicines and maintenance
of storage and shipping methods etc.”!

This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others
to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.
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In developing countries like India, the price of medicine is an impor-
tant consideration while purchasing medicines. Brand medicines are
the drug molecules developed by a pharmaceutical company after years
of research. These are patented for a defined number of years depend-
ing on the country’s regulations. After the expiry of the patent, other
pharmaceutical companies make the copy of the brand drug contain-
ing the same active ingredient. This is known as the branded generic
medicine. The price of brand medicines usually is higher than branded
generic drugs." There is a wide variation in the price for different brands
of the same medicine. Online pharmacies generally provide a cost ben-
efit to consumers, as the prices of medicines sold by OPs are lower than
those sold by the physical pharmacies.* However, the medicine of similar
brand might be sold with different prices in different online pharmacies.
There are some studies that focus on the availability of “prescription-only
medicines” without a prescription and compliance with regulatory crite-
ria in western countries.'»"* However, there was no Indian study which
has evaluated the compliance of regulatory criteria by online pharma-
cies. Hence, this study aims to evaluate online pharmacy websites for
compliance with regulatory criteria and to compare the prices of the se-
lected medicines sold by these pharmacies.

MATERIALS AND METHODS

This was an observational analytical study. The source of data was the
internet. The first 100 websites from different countries listed in Google
after entering the search term “e-pharmacy websites” and “online phar-
macies” were chosen for the study. Primary and secondary criteria for
evaluation of these websites were determined on the basis of VIPPS
programme guidelines and recommendations of other relevant regula-
tory bodies for those respective countries. We have selected the criteria
according to their importance in promoting rational use of medicines,
preventing misconduct and likeness of recommendation among differ-
ent regulatory bodies. Primary criteria for evaluation included: ship-
ment within the territory of the country, availability of a retail license,
display of contact address, display of privacy policy, the requirement of
prescription, confidentiality policy, displaying instruction for use of the
drug, side effects of drugs and the use of online health screening were
the primary criteria. Option for communication with the pharmacist for
any medicine related query, provision of a toll-free number, displaying
a list of generic substitutes for brand medicine, providing information
about contraindications and special precautions for the medicine were
secondary criteria used in the study. There were some additional criteria
like the mention of storage conditions in shipment policy, mention of
manufacturing and expiry dates of the medicine, last date of updating
webpage etc.

All 100 websites were evaluated for adherence to the selected criteria and
the data were entered into the excel sheet as “Yes” or “No” in regard to
compliance or non-compliance with the given criterion. Online pharma-
cies which belonged to countries with the presence of regulatory recom-
mendations for online pharmacies were included in Group A and online
pharmacies which belonged to countries without regulatory recommen-
dations for online pharmacies were included in Group B. Compliance
to regulatory criteria was compared between these two groups. Seven
brand medicines were selected according to their frequency of online
order, the inclusion of different drug groups and drugs used for chronic
disorders. Cap. Mox500 (Amoxicillin 500mg), Tab. Azee (Azithromycin
500mg), Tab. Voveran (Diclofenac 50mg), Tab. Thyronorm (Levothy-
roxine 100mcg), Tab. Diproex (Sodium valproate 500mg), Tab. Zincovit
(Vitamin A 5000IU, Vitamin D3 400IU, Vitamin B2 10mg, Vitamin B6
2 mg, Vitamin C 75mg, Vitamin B5 10mg, Vitamin B1 10mg, Niacina-
mide 50mg, Magnesium 18mg, Copper 0.5mg, Manganese 0.9mg, Zinc
22mg, Selenium 50mcg, Folic acid 1mg, Biotin 150mcg, Iodine 150mcg,
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Molybdenum 25mcg, Vitamin E 15mg ), Inj. Human mixtard 10ml vial
40IU/ml (Regular Insulin 30%+ Insulin Isophane 70%) were selected for
evaluating the price variation among different Indian online pharmacies.
Percentage of price variation was calculated as follows:

Percentage of price variation = (maximum cost - minimum cost/ maxi-
mum price) *100

The statistical analysis was done by Fischer’s exact test.

RESULTS

A total of 100 online pharmacies were evaluated during the study. Nine-
ty-six of these belonged to 17 different countries. Information regarding
the country to which they belong to was not mentioned for four online
pharmacies.

The most deficient primary criterion observed was information about
the side effects of medicines (Figure 1). Information regarding the side-
effects of medicines was not mentioned in 27% of online pharmacies.
Twenty-three per cent online pharmacies included a questionnaire or
gave the option of an online consultation with the “cyber doctor”. Most
of the online pharmacies had a retail license. Twenty-four per cent online
pharmacies were shipping outside their nation’s territory.

‘Special precautions regarding the use of the medicine’ was the most de-
ficient secondary criterion, which was not followed by 53% online phar-
macies (Figure 2).

There should be an option to select medicine from other brand or ge-
neric medicine for the prescribed medicine, but 21% online pharmacies
did not follow this criterion.

Twenty-six per cent online pharmacies did not reveal their contact ad-
dress that would strengthen their authenticity. Sixteen per cent online
pharmacies did not ask for purchasing medicines.

Total 47 online pharmacies were from the countries with regulatory
body criteria for these pharmacies (group A). From group A, 24 online
pharmacies (Nine from the UK, 8 from Canada, 6 from the USA, 1 from
Germany) did not comply with most of the primary and secondary cri-
teria. The major deficient criteria were shipping outside the territory of
the nation (14), display of information regarding special precaution (10)
and non-availability of toll-free number (9). Four online pharmacies of
Canada which did not comply with the criteria, had no logo of CIPA on
their homepage while 4 online pharmacies had the logo. These online
pharmacies from the USA did not have VIPPS logo on their homepage.
Remaining 23 online pharmacies did comply with these criteria (Table
1and2).

From group B, 16 online pharmacies did comply with the criteria (In-
dia-12, Australia-3 and New Zealand -1). The major deficient criteria
in group B online pharmacies were display of information regarding

complied with criteria

Percentage of online pharmacies

Figure 1: Compliance to Primary Regulatory Criteria by Online Pharmacies.
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special precautions and contraindications of medicines (28 and 26, re-
spectively), provision of a toll-free number (17), provision of option to
communicate with the pharmacist (15) and giving online questionnaire
for sale of medicines (16). Both the groups were significantly different
in adherence to criteria like shipping within nation’ territory (p<0.001),
use of an online questionnaire (p=0.009), display of instructions for drug
use (p=0.002) and display of contraindications of medicines (p=0.003)
(Table 2).
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Figure 2:: Compliance to Secondary Regulatory Criteria by Online Pharma-
cies.

Table 1: Country-Specific Evaluation of Online Pharmacies.

There was a high variation in the price of seven selected brand medicines
(14-32%) (Figure 3). The maximum price variation (32%) was observed
for the Cap. Mox500 (Amoxicillin 500mg). The minimum price varia-
tion (14 %) was observed for Tab. Voveran (diclofenac 50mg).

Additional Information

From the total 100 online pharmacies, 82 were independent online phar-
macies. Eighteen online pharmacies were a branch of the physical phar-
macy store. None of the online pharmacy stores required submission of
the identity proof of the patient/customer as a prerequisite for purchase.

The login details required were personal information and cell phone
number/ email address. No document regarding the identity proof or
residential proof was requested for authentication of identity. This could
lead to discrepancies in the usage of medicines. None of the online phar-
macies mentioned temperature, light and humidity conditions required
to be maintained during shipment in the policy.

No online pharmacy has mentioned expiry date, manufacturing date
and batch number of medicines ordered. Twenty-one online pharmacies
gave the option to upload health information. Twenty-five online phar-
macies had given the information regarding the treatment in overdosing
of medicine. None of them mentioned the last date of updating of the
webpage. The provision of prescription refill was given in 40% online
pharmacies. Twenty-five per cent online pharmacies had given the infor-
mation regarding the treatment in overdosing of medicine.

Total number of Online

Local regulatory body Number of stores that

Number of stores that did not comply with

sr. No. Country pharmacies evaluated present or not? complied with criteria criteria
(n=100)
1. India 32 No 12 20
2. Ki‘gﬁn 16 Yes 7 9
3. Canada 15 Yes 7 8
4 United Stfites 10 Yes 4 6
of America
5. Pakistan 5 No 0 5
6. Australia 4 No 3 1
7. Sri Lanka 2 No 0 2
8. Nepal 2 No 0 2
9. Ireland 2 Yes 2 0
10. Singapore 1 No 0 1
11. Israel 1 No 0 1
12. T;:Piﬁicch 1 No 0 1
13. France 1 Yes 1 0
14. Germany 1 Yes 0 1
15. Greece 1 Yes 1 0
16. New Zealand 1 No 1 0
17. Egypt 1 Yes 1 0
18. Not specified 4 NA 0 4
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DISCUSSION

As the number and purchase from online pharmacies have been in-
creased, constant monitoring by regulatory bodies is required. According
to guidelines of VIPPS “online pharmacies should maintain and enforce
policies and procedures that assure the integrity, legitimacy and authen-
ticity of the Prescription Drug Order and seek to prevent Prescription
Drug Orders from being submitted, honoured and filled by multiple
pharmacies. Online pharmacies should assure that prescription medica-
tions are not prescribed or dispensed based upon telephonic, electronic
or online medical consultations without there being pre-existing patient-
prescriber relationships that have included an in-person physical exami-
nation.” There are some studies that evaluate the online pharmacies for
the availability of prescription-only medicines without prescription and
compliance with regulatory criteria in western countries. However, to
the best of our knowledge, no Indian study has evaluated the compli-
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Table 2: Comparison of Compliance of Online Pharmacies to Regulatory Criteria.

Price Variation of Brand Medicines among INDIAN ONLINE PHAR-

Number of compliant online

Number of compliant online

Sr. No. Criterion pharmacies in Group A** pharmacies in Group B*** P
(n=47) (n=53)
Shipment within
1 territory of the 28 47 <0.0011*
country
2 Retail License 47 51 0.4968
. Display of contact 37 41 1.0
address
n Dlspla;rocl)ifcl;rlvacy 46 46 0.063
e Use of onhn.e health 30 46 0.0097*
screening
; Pres?rlptlon 39 45 0.5673
requirement
7 Confidentiality policy 45 44 0.0562
: Instructl(l)lrslz for drug 46 41 0.0023*
. Dlspla.y of medicine’s 40 37 0.0957
side effects
option for
10 communication with 37 38 0.4913
pharmacist
11 Toll free number 36 36 0.378
Provision of generic
12 . 42 42 0.185
substitute
. Dls.pla?r of contra 38 27 0.003*
indications
" Display of .spec1al 31 25 0.071
precautions

Statistical significance was determined by Fischer’s exact test.

*p value< 0.05 was considered statistically significant.

**Group A includes online pharmacies that belong to the countries with presence of regulatory body.

***Group B includes online pharmacies that belong to the countries without regulatory body.
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ance of regulatory criteria by online pharmacies. Hence, this study was
conducted to evaluate the compliance of online pharmacies to regulatory
criteria.

According to guidelines, online pharmacies should provide the physi-
cal contact address. In case of any major issues regarding the delivery
of medicine which could not be resolved online, consumers can raise
their queries by using the contact address. In our study, online pharma-
cies which provide an address (74%) was similar to Bessel et al. (82.3%)
and in contrast to Orizio ef al. (43.2%). Bessel and team surveyed total
104 online pharmacies using the Copernic meta-search engine in 2011."
Orizio and colleagues investigated total 118 online pharmacies and ana-
lysed their characteristics by content analysis method in 2007."* There
were 26% online pharmacies which did not display physical contact ad-
dress. Four online pharmacies didn’t show information regarding their
country of origin. The possibility of unethical practices is high in these
OPs. The major focus of these OPs is on the sale of medicines for erectile
dysfunction and selling prescription-only medicines without a prescrip-
tion. Online pharmacies which provide online health screen was (49%)
similar to Bessel et al. (38.1%) and in contrast to Orizio et al (68.8%). In
the study done by Orizio, 66 out of 118 (68.8%) online pharmacies re-
quired the consumer to fill a medical questionnaire to purchase prescrip-
tion only medicine, without the need of a prescription. This discrepancy
might be due to the fact that Orizio et al. used “content analysis meth-
od” for analyzing the information given on the websites. The country
to which the OP belongs also, influence the adherence to this criterion
because of variation in the presence of regulatory guidelines in different
countries. However, they did not collect the data regarding the country
of origin of online pharmacies.

The requirement of a valid prescription for selling the medicines online
is the most important and the commonest criterion among regulatory
recommendations. However, our study revealed that 16% OPs did not
ask for a prescription before buying prescription-only medicines. This
finding is similar to the study by Bessell et al. in which 19% (n=104)
sold prescription-only medicines without prescription whereas Orizio et
al. showed 81.6% (n=118) online pharmacies did not ask for a prescrip-
tion. The difference in the result might be due to the difference in the
methodology. This will lead to haphazard use of medicines by consumers
and increase the chances of side effects and drug interactions. Antibiot-
ics and controlled substances are also sold through the internet without
prescription which increases the prevalence of antibiotic resistance and
drug abuse.'>'¢

There was a variation in adherence to the regulatory criteria between
group A and group B. In spite of the presence of local regulatory rec-
ommendations, there were twenty-four OPs which did not comply with
the criteria. We did not find any seal or verification link of the regula-
tory body in ten websites. This could be the reason for the less differ-
ence observed in the compliance of group A and group B. Alwon et al.
observed statistically significant difference in requirement of prescrip-
tion (p<0.001), display of contact address (p<0.001) and no statistically
significant difference in the use of online questionnaire (p=0.37). In our
study there was statistically significant difference observed in group A
and group B regarding the adherence to criteria like, shipment within
the territory of the country (p< 0.001), use of online health screening
(p=0.009), display of instructions for drug use (p=0.002) and display of
contraindications of medicines (p=0.003) and no statistically significant
difference was observed in the requirement of prescription (p=0.56) and
display of contact address (p=1.0). Alwon and colleagues evaluated the
difference between regulated (Those registered and linked with any regu-
latory body) and non-regulated (Those not registered and linked with
any regulatory body) online pharmacies, whereas in the present study
the grouping of OPs is based on presence or absence of the regulatory
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body in the country. Alwon and colleagues considered the OP which
displayed the seal of the regulatory body as a regulated OP and others
as non-regulated OP. This might be the reason for the contrary results.

According to our literature search, this is the first Indian study evaluat-
ing price variations of medicines sold online. Price variation was studied
in thirty-two Indian OPs. Maximum price variation was 32% for Tablet
Mox500 (Amoxicillin 500mg). Lowest price variation was 14% for Tab-
let Voveran (Diclofenac 50mg). There was a similar study conducted in
2005 showed that branded medicines from Canadian online pharmacies
cost 24% less than U.S. drug chain pharmacies."” The study done in Kol-
kata by Das SC et al. showed a variation of 7% to 881% among different
brands of the same medicine in physical pharmacy stores.'”® The study
in Karnataka also showed high price variation (10.89% to 1040.58%) in
different brands of anti-hypertensive.'” So, there was a variation in price
in different brands in physical pharmacies. These findings suggest that
variations exist in the price of similar brand drugs in online pharmacies.

We observed that 24% online pharmacies sold the medicines interna-
tionally. These online pharmacies pose a higher risk of selling counterfeit
medicines and prescription-only medicines without a prescription. The
regulations and schedules of drugs are different for different countries.
Therefore, some consumers may use these OPs to obtain medicines that
are not easily available in their country. No online pharmacy store has
mentioned expiry date, manufacturing date and batch number of or-
dered medicines. This criterion is useful in preventing delivery of ex-
pired medicines and counterfeit medicines. The option for a prescription
refill was given in 40% OPs. Prescription refill is very helpful in chronic
conditions and for geriatric patients. Especially, for patients taking anti-
depressants, medication non-adherence can be identified, managed and
prevented.? However, this option should be backed up with a restriction
on number of times the prescription was refilled. So, the option for pre-
scription refill should be included in regulatory guidelines.

Communication between consumer and pharmacist is necessary for any
medicine related query like side effects. In our study, 33% online phar-
macies didn’t provide an option for communication with a pharmacist.
Holmes et al. observed that the quality of counselling also suffers from
low response rates and incomplete information.” There should be clear
instructions given on the webpage regarding the storage and transport of
medicines. We observed that there was no online pharmacy, which men-
tioned the maintenance of appropriate temperature, light and humidity
during shipment.

As the information regarding medicines and regulations were constantly
changing, the online pharmacies should update their webpage, as and
when required. However, in our study, no online pharmacy store has
given the last date of update for the webpage. The consumers have the
right to know how recent the information in the online pharmacy is! In
our study, only eight online pharmacies had displayed the year in which
the website was launched.

This study has certain limitations. For example, we have only included
the first 100 websites listed in Google. We could not include all regu-
latory criteria, for example, criteria regarding checking the registration
status of staff, policy regarding the undue delay in delivery of medicines
and maintenance of quality assurance program were not included in
the study. Nonetheless, the study has important implications owing to
its novelty. Considering the increasing use of online pharmacies in the
country, the results of this study call for formulation and stringent imple-
mentation of regulations for online pharmacies in India, to ensure the
safe use of medicines by the consumer. The criteria used in the study
like shipment within the territory of the country, availability of a retail
license, display of contact address, display of privacy policy, the require-
ment of prescription, confidentiality policy etc. can provide a good di-
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rection to formulate the regulatory guidelines for online pharmacies in
India.

CONCLUSION

Regulatory bodies should be more vigilant and take stringent actions to
certify and monitor all online pharmacies within their purview. Con-
sumer education about the appropriate use of online pharmacies is re-
quired.
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