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Abstract

Objectives: Non-prescription vending machines are automated self-service systems that are
increasingly used to dispense these medicines. Whilst regulatory health academics have devoted
considerable attention to non-pharmacy medication outlets in Gulf Cooperation Council countries
and others, the public health literature on these vending machines remains lacking. Whilst non-
prescription vending machines undoubtedly provide a number of benefits, they are not without
their risks, which include polypharmacy and medication interactions. Methods: The purpose of
this article is to provide a framework for further investigation of the function, advantages, and
practical constraints of non-prescription vending machines. Key findings: Overall, more research
is required to determine the optimal balance between achieving the benefits of non-prescription
vending machines whilst avoiding unnecessary constraints on regulatory bodies and vending
machine providers but minimizing patient harm. Conclusions: Further studies are also required to
assess the consequences of these policy experiments. Specifically, there is a need to better
understand the extent to which vending machines can provide beneficial and reasonable access to
non-prescription medicines to enhance the quality of life of the population especially during

pandemics.
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1. Introduction

The economic development observed in many regions of the world has intensified a trend
toward liberalization of medicinal products, prompting an increase in non-pharmacy trade and the
emergence of non-pharmacy medicinal outlets for non-prescription medicines increasing access
and availability to these medicines [1 - 3]. In addition, in developing countries with high co-
payment levels, non-prescription medicines help provide symptom relief without having to cover
the costs of seeing a physician, waiting to see a physician with potential impact on wages, and
transport costs in addition to the costs of possible medicines [4-9]. This includes the increasing
use of non-prescription medicines for self-limiting conditions including coughs and colds where
antibiotics are inappropriate [2,4, 10-12]. As a result, there is appreciable use of non-prescription
medicines among developing countries [3]. However, there can be concerns among pharmacists
with their increasing role advising patients [13,14]. Non-pharmacy outlets are non-registered
terminals located in a number of settings including gas stations, drugstores, and supermarkets, at
which non-prescription medications can be dispensed without the requirement of a license
or inspection for safe drug storage [3, 15].

Dispensing medicine via non-prescription vending machines is an emerging trend that is
gaining in popularity [12, 13]. These vending machines incorporate self-service and automated
systems to supply non-prescription medicines. They provide a means by which companies
can make everyday medicines and associated items, including aspirin, paracetamol, ibuprofen, and
indigestion and heartburn treatments readily available. Since these medicines are often compact
and adequately wrapped, they can be distributed from small machines. The vending mechanism
for non-prescription medicines is simple to use, and can be entirely mechanical, battery-operated,

or connected to the main electrical supply. Consequently, they represent a viable method of
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medication distribution. In addition, medicines dispensed by these vending machines may be
cheaper as less overheads [13]. Non-prescription vending machines may also help to reduce
unnecessary visits to physicians, which is particularly important during any pandemic.

A small number of medicines are accessible for retail sale outside of pharmacies among
various European Union nations under specific conditions but without always strong market
control [15,16]. For example, medicines can only be sold in pharmacies in Bulgaria, while some
non-prescription medicines are available through vending machines that are solely operated and
owned by pharmacies [15]. However, in Ireland, it is illegal to sell pharmaceuticals through
vending machines or any other mechanically or electronically controlled self-service equipment
[17]. In the United Kingdom, medicines can be purchased at retail establishments such as local
shops, kiosks, supermarkets, and petrol stations, though medicines must be sold in their original,
unopened packaging with limits on the purchased quantity although this may not always be
supervised especially with self-paying kiosks [16]. Furthermore, the sale of non-prescription
medicines via vending machines is permitted provided the machines are located in spaces where
they cannot be accessed by unauthorized persons including children. However, there are concerns
with respect to adherence among non-pharmacy outlets to these regulations with high rates of non-
adherence being reported [15]. In Norway, non-prescription medicines are sold in pharmacies and
licensed “medicine stores,” which are local pharmacy outlets, with the owner of the medicine
stores accountable for all staff training [18]. However to date, very few non-prescription medicines
that have been certified by the Norwegian Medicines Agency have been endorsed for sale in gas
stations, kiosks, supermarkets, and grocery stores [19]. The endorsed non-prescription medicines

are though available via vending machines if wished [19].
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Whilst regulatory health authorities and academics have paid considerable attention to
pharmacy and non-pharmacy outlets in Gulf Cooperation Council (GCC) countries, there are
limited publications to date regarding the public health impact of non-prescription vending
machines in GCC countries. Available publications regarding non-prescription vending machines
among GCC countries is scarce. However, available studies argue that the automated machines have
two key effects. First, non-prescription vending machines can result in time-efficiency. For example, the
Covid-19 pandemic led to mass hospitalizations and infections, which occupied healthcare workers and
led to burnout [20,21]. GCC nations including Saudi Arabia used the automated machines to reduce the
time healthcare workers spent handing out prescriptions, reducing patients’ waiting time and leading to
time efficiency [22-24]). Alongside this, non-prescription vending machines can increase patient
satisfaction, for example, automated machines in UAE provide on-demand medicines and medical
products at airports and train stations, reducing the need for queueing at hospitals or pharmacies and
thereby increasing patient satisfaction [25]. Overall, available evidence regarding the impact of non-
prescription vending machines on patients in the Gulf; however, these machines can lead to time
efficiency and patient satisfaction.

The potential for increased efficiency and patient satisfaction with vending machines for
non-prescriptions is important given the continual rise in non-communicable diseases (NCDs)
among GCC countries, coupled with concerns with the lack of healthcare professionals in these
countries and currently high patient co-payment levels [26,27]. However, this has to be balanced
against the safety and potential misuse of non-prescription medicines including cough and cold
medicines especially among children [1,3,14, 28-31].

Alongside this, there are concerns with possible side-effects and other issues that may
occur from the chronic use of medicines to treat acid-related stomach disorders [32-34]. This

includes increasing polypharmacy and associated concerns especially in the elderly [36-39]. We
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sought to address these challenges by providing policy and other suggestions for the future with
respect to vending machines for non-prescription medicines. This builds on the experience of the
co-authors enhanced by a narrative review of current publications in this area. We have initially
chosen to concentrate our proposals among GCC countries as this builds on the experience of the
co-authors as well as concerns with rising rates of NCDs among GCC countries. However, we
believe the comments made will be applicable across countries to stimulate research in this

important area.

2. Current Regulatory Issues Affecting non-prescription Vending Machines

Policies governing non-prescription medicines face multiple challenges, of which enforcing
regulations is paramount given current concerns [16-18,40]. Increased capacity among the
regulators is required to administer and monitor any permits, which is similar to the situation
regarding the selling of antibiotics in community pharmacies and drug stores without a prescription
despite current legislation [4,5,41-44]. Furthermore, the presence of a non-prescription vending
machine should necessitate strict quality regulations and administration beyond current standards
for non-pharmacy outlets. However, while the additional infrastructure requires financial
investment, a reasonable and healthy vending strategy could potentially produce new jobs through
their development, installation and servicing. In addition, make these medicines more accessible
outside of community pharmacy hours especially for those patients who have difficulties accessing
community pharmacies during the day [45]. There are though concerns defining what constitutes
a “safe non-prescription vending machine” given current issues. Alongside this, assessing whether
this definition will allow for reasonable self-care especially where there are current concerns with

readily accessing non-prescription medicines.
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An increase in the availability of non-prescription vending machines will likely lead to a
rise in self-medication practices, building on existing trends [3,9,46]. This trend will be enhanced
by the current pandemic with some patients reluctant to access healthcare services for fear of
interacting with patients with COVID-19 [45]

As mentioned, a number of non-prescription- medicines, including those sold in the non-
pharmacy sector, have the potential to cause patient harm as well as possible addiction [1,15, 28-
31,47,48]. For instance, cough and cold medicines containing dextromethorphan or
pseudoephedrine can cause hallucinations increasing its misuse, which in turn can increase
heartbeats, dizziness, and blurred vision [49]. There are also concerns with drug: drug and drug:age
interactions with elderly patients taking non-prescription medicines [36,38,39]. However,
restrictions on the sale of cough and cold remedies in the US have resulted in a decline in
unintentional ingestion and therapeutic errors with most side-effects minor when they occur
[50,51].

In addition, misinterpretation of pain or other symptoms can result in the overuse of non-
prescription pain medications, leading to concerns with hypertension and heart disease, GI
bleeding, hepatoxicity and potentially poisoning [28,29,52-56]. There can also be excessive use of
acetaminophen as well as paracetamol during the cold and influenza season in a minority of
patients, which can cause concern [57,58]. Published studies have also shown an increase in the
number of adverse events from non-analgesic non-prescription medicines over time [47,59].
Furthermore, studies have found that patients who do not read the medical advice that accompanies
medications can experience detrimental repercussions due to a lack of awareness of their dosing
regimes or the management principles of their ailment generally [60, 61]. These can be addressed

through the help of community pharmacists and other healthcare professionals [48,53,62].
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Inappropriate polypharmacy, which involves a patient taking multiple medications
simultaneously, is also an issue especially if patients are also self-treating with non-prescription
medicines [36,37]. Older patients have the highest risk of polypharmacy as they are frequently
treated with a variety of medications [37,38]. It is currently estimated that approximately half of
all older people use one or more medications that are deemed medically essential [39]. However,
the likelihood of medication interactions increases with the number of medicines prescribed, with
the risk of interactions at 50% in elderly patients who take five to nine different medicines and
rising to 100% when taking 20 or more [39]. In addition, polypharmacy in the elderly, exacerbated
by the presence of several diseases and the influence of advertising, can increase hospitalizations,
falls, and cognitive impairment as well as impair physical functioning [37,63]. The use of non-

prescription medicines in the elderly adds to this.

3. Potential Frameworks and Research to Advance Non-Prescription Vending

Machine Policies

Given the documented concerns, including side-effects, that can occur with non-
prescription medicines, it is increasingly essential that policies for vending machines are closely
scrutinized. Several measures can potentially be implemented to ensure that local government
legislation and policies encourage healthy and safe access to pertinent medicines via non-
prescription vending machines given their possible benefits in terms of access and possibly lower
costs. One fundamental condition should be the requirement for owners of vending machines to
secure a license or permission from the local government before operating one, which can
subsequently be revoked when there are concerns. Before permits are issued, the location and

content of the vending machines should be also subjected to inspection by the local health
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department or an alternative recognized body. Currently, regulations detailing the inspection and
compliance of non-prescription vending machines in the GCC vary from nation to nation. For example, the
UAE entrusts its health ministry to guide automation in the Emirates, including the inspection and
compliance of non-prescription vending machines [64]. In most GCC nations, the regulatory bodies use
the legislation for regulating outlets that sell non-prescription medicines over-the-counter to guide the
inspection and compliance of non-prescription vending machines [65]. As a result, the first requirement
for non-prescription vending machines is a general business permit. Secondly, regulatory bodies should
mandate that the automated machines should only dispense medicines that do not require assessment
or supervision by pharmacists before the sale [66]. Thirdly, the regulatory bodies require that the packages
of the medicines should capture nine key elements. These include the product name, active ingredients,
purpose, the disease targets, possible side-effects, warnings, instructions for taking the medicine, storage
requirements, and inactive ingredients [67]. Vendor permits can be issued at a cost, and municipal
regulations can impose a limit on the number of vending permits that are issued at any given time.
Furthermore, on a holistic level, towns can implement restrictions on the total number of vending
machine permits that are issued at any particular time. This will prevent the saturation of non-
prescription medicine vending machines increasing potential harm to patients.

In addition, local governments should also impose restrictions on the location of non-prescription
medicines vending machines. This can include prohibiting any placement near schools.
Alongside this, introducing a legal requirement that the owners of vending machines relocate
them after a certain amount of time as this can potentially limit owners from attracting regular
customers thereby increasing their need to go to pharmacies for non-prescription medicines on
occasions to enhance compliance with any prescribing guidance. Furthermore, similar to sales of
certain non-prescription medicines in community pharmacies and other stores, there should be

restrictions of the quantity of these medicines that can be purchased at any one time from
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vending machines to avoid any potential harm, which would be the case with paracetamol. This
is because patients can be unaware that medicines sold from vending machines can contain analgesics
that generate harmful effects when combined with medicine including anticoagulants and
antihypertensives [68]. Nonetheless, monitoring the utilization of non-prescription medicines is
challenging given that these medications do not require prescriptions, limiting the ability of healthcare
professionals to advise patients [44,53].To help address concerns, non-prescription medicines dispensed
in vending machine should have clear labels detailing the medicines they contain including analgesics
and advising regarding key side-effect issues. Secondly, the vending machines should have contact
details that patients can call to receive further explanations about the medicines they are taking
including dosing regimens, as well as asking for help when they experience harmful side-effects. For
instance, dosing advice on proton pump inhibitors (PPIs) can include instructions not to consume
them less than 30 minutes prior to a meal [69]. In addition, lifestyle changes are also advised to
reduce the potential for patients to become refractory to PPIs, with the implications for possible
serious consequences [70,71]. It is estimated currently that up to 40% to 50% of patients do not
comply with optimal timing of PPIs, with poor compliance leading to failure, which needs to be
addressed going forward [70,72].

However, research is still required to assess the consequences of these policies and
ascertain if these suggested rules could result in useful and logical access to non-prescription
vending machines, and whether they improve patients’ quality of life at a community level whilst
minimizing harm. Alongside this, , health authorities can deliver educational initiatives in school,
community and other settings to inform potential patients of appropriate use of medicines as well as
potential harm with some non-prescription medicines [73]. Such initiatives can also be used to teach
people to read and understand the labels on the medicines dispensed and apply them correctly [47]. In

addition, healthcare authorities can potentilly ask the owners to request patients’ contact details when
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they purchase non-prescription medicines in this way. These details can also be used to reinforce the

messages that advise the patients on using medicines they purchase [47].
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The long-term viability of such projects must also be assessed for their impact on
access to medicines, especially where there are concerns with access to regular healthcare
as well as pharmacists, and issues of affordability. As mentioned, non-prescription vending
machines may help to reduce unnecessary visits to community pharmacists and physicians,
particularly important during any pandemic [13]. However, this has to be balanced against
advice community pharmacists can give addressing some of the misinformation regarding
possible effective treatments for COVID-19 and their consequences, reinforcing
preventative measures as well as potentially administering vaccines [74-77]. In addition,
providing guidance on dosing regimens and potential drug interactions and side-effects.

As a result, help determine the function, advantages, and practical constraints of
non-prescription medicine vending machines. In view of this, help determine the
appropriate balance between achieving their full potential whilst cognizant of the potential
for patient harm. This includes the potential concealment of symptoms of severe disorders
through the continued unsupervised use of non-prescription medicines. As a result, causing
patients’ diagnoses to be delayed with concerns for their future morbidity and mortality.

To establish the instruments needed to perform necessary local policy
modifications, technical skills and guidance from the legal community are also required.
To achieve a healthy non-prescription medicine vending machine policy approved by local
government authorities, the advocates of these machines may well require buy-in from a
variety of stakeholders, including members of the business community, law enforcement
professionals, community pharmacists, physicians and health department officials.
Community pharmacists and physicians because there is typically no access to healthcare

professionals at vending machines.
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Conclusion and next steps

Despite the favorable aspects of self-treatment, its hazards, including adding to
polypharmacy and medication interactions, must be addressed before non-prescription
vending machines become more prevalent across countries.

Systematic educational initiatives are required to prevent the adverse consequences
of incorrect self-treatment using non-prescription vending machines and enhance public
knowledge of their potential risks. When accessing these medicines through a vending
machine at a convenience shop, patients must be informed that the these medicines have
both therapeutic and harmful effects, as they should at community pharmacies.

Information  campaigns, television commercials, or booklets and
brochures accessible at pharmacies or from primary care physicians can all be useful
educational tools to be more widely distributed. Action taken at the regulatory level to
control the non-pharmacy distribution of medicinal products, such as restrictions
on package sizes or maximum sizes sold, as well as the placement of pharmaceuticals in
separate areas from other goods, can also have a significant impact on patients’
understanding of the risks associated with non-prescription vending machines, and need to

be considered going forward. These are activities for the future.

Competing interests

All authors declare that they have no conflict of interest.

SHARED — CONFIDENTIAL / gals — &l jila



14

Funding

No funding were used to assist in the preparation of this study.

References

10.

. Lind J, Schatheutle E, Higg AN, Sporrong SK. General sale of non prescription

medicinal products: Comparing legislation in two European countries. RSAP
2016, 12, 68-717.

Gorecki, P. Do you believe in magic? Improving the quality of pharmacy services
through restricting entry and aspirational contracts, the Irish experience. Eur. J.
Health Econ. 2011, 12, 521-531.

Wagle K. Rising Over The Counter (OTC) Drugs: Reasons for Increase, Its
Benefits and Limitations! 2018. Available at URL:
https://www.publichealthnotes.com/647-2/

Godman B, Haque M, McKimm J, Abu Bakar M, Sneddon J, Wale J, et al.
Ongoing strategies to improve the management of upper respiratory tract
infections and reduce inappropriate antibiotic use particularly among lower and
middle-income countries: findings and implications for the future. Curr Med Res
Opin. 2020;36(2):301-27.

Markovi¢-Pekovi¢ V, Grubisa N, Burger J, Bojani¢ L, Godman B. Initiatives to
Reduce Nonprescription Sales and Dispensing of Antibiotics: Findings and
Implications. J Res Pharm Pract. 2017;6(2):120-5.

Mukokinya MMA, Opanga S, Oluka M, Godman B. Dispensing of
Antimicrobials in Kenya: A Cross-sectional Pilot Study and Its Implications. J
Res Pharm Pract. 2018;7(2):77-82.

Akinyinka, Adebayo BI, Wright K, Adeniran A. Client Waiting Time in an Urban
Primary Health Care Centre in Lagos. Journal of Community Medicine and
Primary Health Care. 2016;28:17-24.

. Rezal RS, Hassali MA, Alrasheedy AA, Saleem F, Yusof FA, Kamal M, et al.

Prescribing patterns for upper respiratory tract infections: a prescription-review of
primary care practice in Kedah, Malaysia, and the implications. Expert Rev Anti
Infect Ther. 2015;13(12):1547-56.

Haseeb A, Bilal M. Prevalence of using non prescribed medications in
economically deprived rural population of Pakistan. Archives of Public Health.
2016;74(1):1

FIP. Pharmacy at a Glance—2015-2017. The Hague, The Netherlands, 2017.
Available at URL: https://www.fip.org/files/fip/publications/2017-09-

Pharmacy at a Glance-2015-2017.pdf (accessed 31 May 2022)

SHARED — CONFIDENTIAL / gals — &l jila


https://www.publichealthnotes.com/647-2/
https://www.fip.org/files/fip/publications/2017-09-Pharmacy_at_a_Glance-2015-2017.pdf
https://www.fip.org/files/fip/publications/2017-09-Pharmacy_at_a_Glance-2015-2017.pdf

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

15

Moura A, Barros PP. Entry and price competition in the over-the-counter drug
market after deregulation: Evidence from Portugal. Health Econ. 2020, 29, 865—
877.

Collins S. More states allow sales of OTCs in vending machines. Pharmacy
Today. January 2022:34-5.

Singer J. Bring Drug Dispensing Into The Modern Age With Vending Machines.
Available at URL: https://www.acsh.org/news/2020/03/10/bring-drug-dispensing-
modern-age-vending-machines-14627 (accessed 30 may 2022)

Traynor K. Pharmacists Examine Risks, Remedies for Burnout, 2019 Available at
URL: https://www.ashp.org/news/2019/01/30/pharmacists-examine-risks-
remedies-for-burnout?loginreturnUrl=SSOCheckOnly (new)

Oleszkiewicz P, Krysinski J, Religioni U, Merks P. Access to Medicines via Non-
Pharmacy Outlets in European Countries—A Review of Regulations and the
Influence on the Self-Medication Phenomenon. Healthcare 2021;9(2)

Medicines and Healthcare Products Regulatory Agency UK. Medicines -

Reclassify your product. Available online:
https://www.gov.uk/guidance/medicines-reclassify-your-product (accessed on 29
may 2022).

ISB. S.I. No. 540/2003—Medicinal Products (Prescription and Control of Supply)
Regulations 2003, Electronic Irish Statute Book. Available online:
http://www.irishstatutebook.ie/eli/2003/s1/540/made/en/print (accessed on 30 May
2022).

Veiledning til Utsalgssteder som Skal Selge Legemidler Utenom Apotek, Statens
Legemiddelverk.  Available online: https://legemiddelverket.no/import-og-
salg/salg-utenom-apotek/veiledning-til-utsalgssteder-som-skal-selge-
legemidlerutenom-apotek (accessed on 27 May 2022).

Liste over Legemidler som kan Omsettes Utenfor Apotek, Statens Legemiddelverk.
Available online: https://legemiddelverket.
no/Documents/Import%200g%?20salg/LUA/LUA-1iste%202017%20endelig.docx
(accessed on 20 April 2022).

AlJhani S, AlHarbi H, AlJameli S, Hameed L, AlAql K, Alsulaimi M. Burnout and
coping among healthcare providers working in Saudi Arabia during the COVID-19
pandemic. Middle East Current Psychiatry, Ain Shams University. 2021;28(1):29.

Talaee N, Varahram M, Jamaati H, Salimi A, Attarchi M, Kazempour Dizaji M,
et al. Stress and burnout in health care workers during COVID-19 pandemic:
validation of a questionnaire. Z Gesundh Wiss. 2022;30(3):531-6.

AlShahrani S, Al Fadhli N, Alzahrani E, Aljasser S, Al-Shbry H, Algahtani A, et
al. Role of Automated dispensing machines: An emerging and efficient
technology in Saudi Arabia. Journal of Health Informatics in Developing
Countries. 2020;14(2)

SHARED — CONFIDENTIAL / gals — &l jila


https://www.acsh.org/news/2020/03/10/bring-drug-dispensing-modern-age-vending-machines-14627
https://www.acsh.org/news/2020/03/10/bring-drug-dispensing-modern-age-vending-machines-14627
https://www.ashp.org/news/2019/01/30/pharmacists-examine-risks-remedies-for-burnout?loginreturnUrl=SSOCheckOnly
https://www.ashp.org/news/2019/01/30/pharmacists-examine-risks-remedies-for-burnout?loginreturnUrl=SSOCheckOnly
https://www.gov/
https://legemiddelverket.no/import-og-salg/salg-utenom-apotek/veiledning-til-utsalgssteder-som-skal-selge-legemidlerutenom-
https://legemiddelverket.no/import-og-salg/salg-utenom-apotek/veiledning-til-utsalgssteder-som-skal-selge-legemidlerutenom-
https://legemiddelverket.no/import-og-salg/salg-utenom-apotek/veiledning-til-utsalgssteder-som-skal-selge-legemidlerutenom-
https://legemiddelverket/

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

16

Momattin H, Arafa S, Momattin S, Rahal R, Waterson J. Robotic Pharmacy
Implementation and Outcomes in Saudi Arabia: A 21-Month Usability Study.
JMIR Hum Factors. 2021;8(3):e28381

Sadi BMA, Harb Z, El-Dahiyat F, Anwar M. Improving patient waiting time: A
quality initiative at a pharmacy of a public hospital in United Arab Emirates.
International Journal of Healthcare Management. 2021;14(3):756-61

Skirka H. Vending machines filled with face masks, gloves and sanitiser installed
at Dubai Airport. 2020 Available at URL:
https://www.thenationalnews.com/lifestyle/travel/vending-machines-filled-with-
face-masks-gloves-and-sanitiser-installed-at-dubai-airport-1.1027303 (Accessed 1
June 2022)

Khoja T, Rawaf S, Qidwai W, Rawaf D, Nanji K, Hamad A. Health Care in Gulf
Cooperation Council Countries: A Review of Challenges and Opportunities.
Cureus. 2017;9(8):e1586-¢

Fadhil I, Ali R, Al-Raisi SS, Bin Belaila BA, Galadari S, Javed A, et al. Review
of National Healthcare Systems in the Gulf Cooperation Council Countries for
Noncommunicable Diseases Management. Oman Med J. 2022;37(3):e370

McCrae JC, Morrison EE, MacIntyre IM, Dear JW, Webb DJ. Long-term adverse
effects of paracetamol - a review. Br J Clin Pharmacol. 2018;84(10):2218-30.
BMJ Best Practice. Paracetamol overdose in adults. 2022. Available at URL:
https://bestpractice.bmj.com/topics/en-gb/3000110

Lee, C.H.; Chang, F.C.; Hsu, S.D.; Chi, H.Y.; Huang, L.J.; Yeh, M.K.
Inappropriate self-medication among adolescents and its association with lower
medication literacy and substance use. PLoS ONE 2017, 12, e0189199

White WB, Kloner RA, Angiolillo DJ, Davidson MH. Cardiorenal Safety of OTC
Analgesics. J Cardiovasc Pharmacol Ther. 2018;23(2):103-18

Vilcu A-M, Sabatte L, Blanchon T, Souty C, Maravic M, Lemaitre M, et al.
Association Between Acute Gastroenteritis and Continuous Use of Proton Pump

Inhibitors During Winter Periods of Highest Circulation of Enteric Viruses.
JAMA network open. 2019;2(11):¢1916205-¢.

SHARED — CONFIDENTIAL / gals — &l jila


https://www.thenationalnews.com/lifestyle/travel/vending-machines-filled-with-face-masks-gloves-and-sanitiser-installed-at-dubai-airport-1.1027303
https://www.thenationalnews.com/lifestyle/travel/vending-machines-filled-with-face-masks-gloves-and-sanitiser-installed-at-dubai-airport-1.1027303
https://bestpractice.bmj.com/topics/en-gb/3000110

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

17

Trifan A, Stanciu C, Girleanu I, Stoica OC, Singeap AM, Maxim R, et al. Proton
pump inhibitors therapy and risk of Clostridium difficile infection: Systematic
review and meta-analysis. World J Gastroenterol. 2017;23(35):6500-15.

Klatte DCF, Gasparini A, Xu H, de Deco P, Trevisan M, Johansson ALV, et al.
Association Between Proton Pump Inhibitor Use and Risk of Progression of
Chronic Kidney Disease. Gastroenterology. 2017;153(3):702-10.

Jacob L, Hadji P, Kostev K. The use of proton pump inhibitors is positively
associated with osteoporosis in postmenopausal women in Germany. Climacteric.
2016;19(5):478-81.

Kim J, Parish AL. Polypharmacy and Medication Management in Older Adults.
Nurs Clin North Am. 2017;52(3):457-68.

Pazan F, Wehling M. Polypharmacy in older adults: a narrative review of
definitions, epidemiology and consequences. European Geriatric Medicine.
2021;12(3):443-52.

Locquet, M.; Honvo, G.; Rabenda, V.; Hess, T.V.; Petermans, J.; Reginster, J.-Y ;
Bruyere, O. Adverse Health Events Related to Self-Medication Practices Among
Elderly: A Systematic Review. Drugs Aging 2017, 34, 359-365.

Maher RL, Hanlon J, Hajjar ER. Clinical consequences of polypharmacy in elderly.
Expert Opin Drug Saf. 2014;13(1):57-65.

WHO. Guidelines for the Regulatory Assessment of Medicinal Products for Use in
Self-Medication; WHO: Geneva, Switzerland, 2000.

Jacobs TG, Robertson J, van den Ham HA, Iwamoto K, Bak Pedersen H, Mantel-
Teeuwisse AK. Assessing the impact of law enforcement to reduce over-the-
counter (OTC) sales of antibiotics in low- and middle-income countries; a
systematic literature review. BMC Health Serv Res. 2019;19(1):536.

Godman B, Egwuenu A, Haque M, Malande OO, Schellack N, Kumar S, et al.
Strategies to Improve Antimicrobial Utilization with a Special Focus on
Developing Countries. Life (Basel). 2021;11(6).

Alrasheedy AA, Alsalloum MA, Almugbil FA, Almuzaini MA, Aba Alkhayl BS,
Albishri AS, et al. The impact of law enforcement on dispensing antibiotics
without prescription: a multi-methods study from Saudi Arabia. Expert Rev Anti
Infect Ther. 2020;18(1):87-97.

Almeleebia TM, Alhifany AA, Almutairi F, Alshibani M, Alhossan AM.
Regulating antimicrobial sales in Saudi Arabia: Achievements and challenges. Int
J Clin Pract. 2021;75(4):e13833.

Logan R. More non-prescription meds are coming to vending machines. 2021
Available at URL: https://cnsmaryland.org/2021/10/19/more-non-prescription-
meds-are-coming-to-vending-machines/ (Accessed 28 May 2022)

Sanchez-Sanchez E, Fernandez-Cerezo FL, Diaz-Jimenez J, Rosety-Rodriguez M,
Diaz AJ, Ordonez FJ, et al. Consumption of over-the-Counter Drugs: Prevalence
and Type of Drugs. International journal of environmental research and public
health. 2021;18(11):5530

SHARED — CONFIDENTIAL / gals — &l jila


https://cnsmaryland.org/2021/10/19/more-non-prescription-meds-are-coming-to-vending-machines/
https://cnsmaryland.org/2021/10/19/more-non-prescription-meds-are-coming-to-vending-machines/

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

18

Volkow ND, Jones EB, Einstein EB, Wargo EM. Prevention and Treatment of
Opioid Misuse and Addiction: A Review. JAMA Psychiatry. 2019;76(2):208-16

Schifano F, Chiappini S, Miuli A, Mosca A, Santovito MC, Corkery JM, et al.
Focus on Over-the-Counter Drugs' Misuse: A Systematic Review on

Antihistamines, Cough Medicines, and Decongestants. Front Psychiatry.
2021;12:657397

Adhikari S. Rising Over The Counter (OTC) Drugs: Reasons for Increase, Its
Benefits and Limitations! 2018. Available at URL:
https://www.publichealthnotes.com/647-2/ (Accessed 28 May 2022)

Mazer-Amirshahi M, Reid N, van den Anker J, Litovitz T. Effect of cough and
cold medication restriction and label changes on pediatric ingestions reported to
United States poison centers. J Pediatr. 2013;163(5):1372-6

Varney SM, Bebarta VS, Pitotti RL, Vargas TE. Survey in the Emergency
Department of Parents’ Understanding of Cough and Cold Medication Use in
Children Younger Than 2 Years. Pediatric Emergency Care. 2012;28(9):883-5

Fischbach W. [Drug-induced gastrointestinal bleeding]. Internist. 2019;60(6):597-
607

Stone JA, Lester CA, Aboneh EA, Phelan CH, Welch LL, Chui MA. A
preliminary examination of over-the-counter medication misuse rates in older
adults. Research in Social and Administrative Pharmacy. 2017;13(1):187-92

Lavie CJ, Howden CW, Scheiman J, Tursi J. Upper Gastrointestinal Toxicity
Associated With Long-Term Aspirin Therapy: Consequences and Prevention.
Current Problems in Cardiology. 2017;42(5):146-64

Huang ES, Strate LL, Ho WW, Lee SS, Chan AT. Long-term use of aspirin and
the risk of gastrointestinal bleeding. The American journal of medicine.
2011;124(5):426-33

Patrono C, Baigent C. Nonsteroidal Anti-Inflammatory Drugs and the Heart.
Circulation. 2014;129(8):907-16.

Shiffman S, Battista DR, Kelly JP, Malone MK, Weinstein RB, Kaufman DW.
Prevalence of exceeding maximum daily dose of paracetamol, and seasonal

variations in cold-flu season. British Journal of Clinical Pharmacology.
2018;84(6):1250-7.

Farrell S. Cold and flu warning: The dangers of too much acetaminophen. 2016.
Available at URL: https://www.health.harvard.edu/blog/cold-and-flu-warning-
the-dangers-of-too-much-acetaminophen-201601279065ations in cold-flu season.
British Journal of Clinical Pharmacology. 2018;84(6):1250-7 (Accessed 27 May
2022)

Bukic J, Rusic D, Mas P, Karabatic D, Bozic J, Seselja Perisin A, et al. Analysis
of spontaneous reporting of suspected adverse drug reactions for non-analgesic

SHARED — CONFIDENTIAL / gals — &l jila


https://www.publichealthnotes.com/647-2/
https://www.health.harvard.edu/blog/cold-and-flu-warning-the-dangers-of-too-much-acetaminophen-201601279065
https://www.health.harvard.edu/blog/cold-and-flu-warning-the-dangers-of-too-much-acetaminophen-201601279065

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

19

over-the-counter drugs from 2008 to 2017. BMC Pharmacol Toxicol.
2019;20(1):60.

Shah S, Gilson AM, Jacobson N, Reddy A, Stone JA, Chui MA. Understanding
the Factors Influencing Older Adults' Decision-Making about Their Use of Over-
The-Counter Medications-A Scenario-Based Approach. Pharmacy. 2020;8:3

Wilcox CM, Cryer B, Triadafilopoulos G. Patterns of use and public perception of
over-the-counter pain relievers: focus on nonsteroidal antiinflammatory drugs. J
Rheumatol. 2005;32(11):2218-24.

Gongalves E, Marcelo A, Vilao S, da Silva JA, Martins AP. Non-prescription
medicinal products dispensed exclusively in the pharmacy: an underused access
opportunity in Portugal? Drugs & Therapy Perspectives. 2016;32(11):488-98

Bteszynska E, Wierucki L., Zdrojewski T, Renke M. Pharmacological Interactions
in the Elderly. Medicina. 2020;56(7):320.

Benito A. How technology will define the future of UAE healthcare. 2022
Available at URL: https://www.cio.com/article/306817/how-technology-will-
define-the-future-of-uae-healthcare.html

AlShahrani S, Al Fadhli N, Alzahrani E, Aljasser S, Al-Shbry H, Algahtani A, et
al. Role of Automated dispensing machines: An emerging and efficient
technology in Saudi Arabia. Journal of Health Informatics in Developing
Countries. 2020;14(2)

Al-Tannir M, Altannir Y, Altannir M, AlFayyad I. Community pharmacy sales of
non-prescribed antibiotics in Riyadh, Saudi Arabia: a simulated patient study. Int
J Clin Pharm. 2020;42(2):341-6.

Marathe PA, Kamat SK, Tripathi RK, Raut SB, Khatri NP. Over-the-counter
medicines: Global perspective and Indian scenario. J Postgrad Med.
2020;66(1):28-34

White WB, Kloner RA, Angiolillo DJ, Davidson MH. Cardiorenal Safety of OTC
Analgesics. J Cardiovasc Pharmacol Ther. 2018;23(2):103-18.

Gunaratnam NT, Jessup TP, Inadomi J, Lascewski DP. Sub-optimal proton pump
inhibitor dosing is prevalent in patients with poorly controlled gastro-oesophageal
reflux disease. Aliment Pharmacol Ther. 2006;23(10):1473-7

Strand DS, Kim D, Peura DA. 25 Years of Proton Pump Inhibitors: A
Comprehensive Review. Gut Liver. 2017;11(1):27-37.

Jung HK, Tae CH, Song KH, Kang SJ, Park JK, Gong EJ, et al. 2020 Seoul
Consensus on the Diagnosis and Management of Gastroesophageal Reflux
Disease. J Neurogastroenterol Motil. 2021;27(4):453-81

Domingues G, Moraes-Filho JP. Noncompliance is an impact factor in the
treatment of gastroesophageal reflux disease. Expert Rev Gastroenterol Hepatol.

2014;8(7):761-5

SHARED — CONFIDENTIAL / gals — &l jila


https://www.cio.com/article/306817/how-technology-will-define-the-future-of-uae-healthcare.html
https://www.cio.com/article/306817/how-technology-will-define-the-future-of-uae-healthcare.html

20

73. Koto G,Tarui M, Kamioka H, Hayashi K. Drug use, regulations and policy in
Japan. 2020 Available at URL:
http://fileserver.idpc.net/library/Drug_use regulations policy Japan.pdf
(Accessed 28 May 2022)

74. Hedima EW, Adeyemi MS, Ikunaiye NY. Community Pharmacists: On the
frontline of health service against COVID-19 in LMICs. Res Social Adm Pharm.
2021;17(1):1964-6.

75. Cadogan CA, Hughes CM. On the frontline against COVID-19: Community
pharmacists' contribution during a public health crisis. Res Social Adm Pharm.
2021;17(1):2032-5.

76. Kibuule D, Nambahu L, Sefah IA, Kurdi A, Phuong TNT, Kwon H-Y, Godman
B. Activities in Namibia to limit the prevalence and mortality from COVID-19
including community pharmacy activities and the implications. Sch Acad J
Pharm. 2021;5:82-92.

77. Schellack N, Strydom M, Pepper MS, Herd CL, Hendricks CL, Bronkhorst E, et
al. Social Media and COVID-19;Perceptions and Public Deceptions of
Ivermectin, Colchicine and Hydroxychloroquine: Lessons for Future Pandemics.
Antibiotics. 2022;11(4):445

SHARED — CONFIDENTIAL / gals — &l jila


http://fileserver.idpc.net/library/Drug_use_regulations_policy_Japan.pdf

	Abstract
	1. Introduction
	2. Current Regulatory Issues Affecting non-prescription Vending Machines
	3. Potential Frameworks and Research to Advance Non-Prescription Vending Machine Policies
	SHARED – CONFIDENTIAL / مشترك – خاصConclusion and next steps
	Competing interests
	References

