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ABSTRACT

Introduction: There has been a significant
rise in the use of medical pharmaceuticals to

combat disease and ill-health across the WHO

Methods: This paper examines the rise in

European Region. However, global estimates
suggest that over half of all medicines are
prescribed, dispensed or sold inappropriately,
and that half of all patients fail to take them
as directed. As well as impacting negatively
on individual health, and resulting in extensive
resource waste, pharmaceutical use - and
“misuse” - can have significant adverse

repercussions on wildlife and ecosystems,

particularly when unused medicines are

disposed of inappropriately.

medicine (misJuse, and considers what is
known about pharmaceutical waste in the
environment. While technological responses
to alleviate the impacts of pharmaceutical
waste exist, they are costly and complex, and

do not address the root causes of the problem.

Results: This paper demonstrates how

us to understand not just how medicines can
be more thoughtfully disposed of, but why
particular medicines are administered to,
and consumed or disposed of by, particular

population groups in the first place.

Conclusion: Understanding the ways that
people’s perceptions, beliefs, and social
norms and values interrelate with medicine
prescribing, consumption and disposal

practice is key to alleviating medicine misuse.

incorporating a cultural perspective can help
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INTRODUCTION

Countries across the WHO European Region

have witnessed a significant rise in the use of
pharmaceuticals to combat disease and ill-health.
However, global estimates suggest that over half

of all medicines are prescribed, dispensed or sold
inappropriately, and that half of all patients fail

to take them as directed (1,2). As well as impacting
negatively on individual health, and resulting in costly
resource waste, it is increasingly recognized that this
rise in pharmaceutical use — and “misuse” — can have
significant adverse repercussions on wildlife and
ecosystems, particularly when unused medicines are
disposed of inappropriately (3,4).

In line with Sustainable Development Goal 12 to
“ensure sustainable consumption and production

patterns’(s), it is important that policy-makers across
the European Region understand the array of factors
that drive these high levels of pharmaceutical use
and misuse. Countering the problems associated with
disposal of potentially harmful pharmaceutical waste
therefore requires not only reactive technological
responses, but also cultural insights that help to shed
light on the rise in medicine use, as well as on medical
prescribing, consumption and disposal practices.

MEDICINE USE AND MISUSE

An ageing demographic, the rise of chronic health
conditions, the availability of inexpensive generic
treatments, and the advent of “lifestyle” drugs have been
the key drivers of increased pharmaceutical medicine
use within the European Region. The need for many of
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the most commonly used long-term medications has
come about — at least in part — because of the complex
relationship that exists between changes to human
lifestyles and the changing natural environment.
Increasing use of statins and diabetes medicines,

for example, can be linked to increasingly sedentary
lifestyles promulgated by urbanization, while sufferers
of respiratory diseases may experience exacerbated
symptoms through factors such as air pollution.

Particular types of medicines have seen especially
large increases in use in recent years, reflecting wider
demographic and lifestyle changes. Medicine use for
preventive purposes is also now commonplace in some
countries, with biomarkers used to assess risks often
resulting in medicine use, even when health risks are
relatively low (6,7). In England, for example, prescriptions
for just one type of statin used to reduce cholesterol
rose from 12.8 million items to 18.2 million items over
one year alone (8). Similarly, data show that the use of
antidepressants across 29 countries in the European
Region increased on average by almost 20% per year
from 1995 to 2010 (9). Large increases in the dispensing
of antibiotics, antiepileptics, antidepressants, drugs for
treating diabetes and some analgesics have also been
reported across many parts of the Region (10,11).

MEDICATING THE
ENVIRONMENT

While the health and economic benefits of
pharmaceutical advances are widely recognized,
pharmaceutical waste is increasingly impacting on the
natural world, as unused medicines are disposed of or
discarded inappropriately (3,4). Pharmaceuticals have
been found mainly in surface waters such as lakes and
rivers, but also in groundwater, soil, manure and even
drinking water. There are two main routes by which
active pharmaceutical ingredients used within human
medicines enter the environment. First, when medicines
taken are excreted in urine or faeces; and second, when
unused medicines are thrown down the toilet or sink. In
both cases, medical pharmaceuticals end up in sewage
treatment plants that are generally not designed to
remove such pollutants from wastewater.

At the turn of the twenty-first century, the European
Environment Agency (EEA) identified concerns
over the environmental impact of pharmaceutically

active substances as an important emerging issue

(4). A recent global review reported that of the 713
pharmaceuticals tested for in the environment, 631
were found above their detection limits (12). Research
undertaken in Germany found that up to 16 000 tons
of pharmaceuticals were disposed of annually from
human medical care, with 60-80% of these drugs
flushed down the toilet or placed in normal household
waste (13). As well as environmental costs, such actions
have significant adverse economic impacts. In the
UK, for example, the estimated costs of dealing with
medicine waste to the country’s National Health
Service range from £100 million to £300 million a year
(14, 15).

Although clear links between cause and effect are
disputed and often hard to discern, there is general
consensus that compounds from medical waste can
have damaging impacts on invertebrates, vertebrates,
and ecosystem structure and function. It is also
accepted that a range of factors makes it difficult to
fully assess their impact. For example, it is possible
that small and microorganisms are experiencing many
of the less obvious impacts of pharmaceutical waste,
yet these may go unnoticed unless researchers are
specifically looking for them. It is also possible that
monitoring and assessment of individual substances
may be misleading, and may underplay the aggregate
toxicity of substances that are mixed within many
pharmaceuticals (4).

Thus, while debate remains on the precise impact

of pharmaceuticals in the environment, there is
wide-scale consensus across Member States of the
WHO European Region that more needs to be done

to reduce environmental risk factors and to ensure
the rational use of medicines. Importantly, with an
estimated 25 000 people dying each year in Europe
from antibiotic-resistant bacteria (16), it is also vital to
recognize that strategies to reduce the introduction of
antibiotics into the environment can help to contain
antimicrobial resistance.

CURRENT RESPONSES TO
PHARMACEUTICAL WASTE

Given the undoubted benefits that pharmaceuticals
bestow within modern medicine, it is important
that strategies to mitigate their environmental
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impact be directed to prevent, reduce and manage
them without compromising their effectiveness,
availability or affordability. A number of responses
to dealing with pharmaceutical waste have therefore
been proposed within the European Region. “Green
pharmacy”, for example, recognizes the potential
for designing new drugs that are less harmful for
the environment (17). Improved sewage treatment
to reduce the amount of pharmaceutical residue
reaching ground and surface waters is also put
forward as a possible strategy (4).

Yet such reactive approaches are complex and
extremely costly, and will in themselves do little to
mitigate either the underlying causes, or the likely
further increase in medicine misuse yet to come.

A more preventive approach has been applied in
Sweden, where Stockholm County Council grades
medicines on their environmental effects, and
doctors are able to prescribe a less harmful drug
where the option exists (18). Public education to
reorient social norms and expectations towards
more responsible medicine use is also widely seen

as a fundamental necessity (19,20), and in some
countries in the European Region, there is evidence
to support the effectiveness of this approach.
Educational initiatives such as the e-Bug programme,
for example, have been made available to many
school students across the European Region, and
have reportedly been well received in countries such
as France (21).

In general, however, “one-size fits all” public education
programmes have been found to have relatively

little impact on medicine consumption and disposal
practices. This is likely a result of the fact that they
do not tend to take into account the cultural and
social factors that influence health, nor consider how
local beliefs and perceptions may act as barriers to
behaviour change. As WHO (22) has stated, “People
often have very rational reasons for using medicines
irrationally,” and it is important that such reasons are
understood in greater depth if responses to medicine
misuse are to effectively tackle the root causes of the
issue. This involves asking not just how medicines
can be more thoughtfully disposed of, but also asking
why particular medicines are administered to, and
consumed or disposed of by, particular population
groups in the first place.

INCORPORATING A CULTURAL
PERSPECTIVE

Incorporating a cultural perspective to understand
medicine misuse can provide insights into the ways
that people’s perceptions, beliefs, and social norms
and values interrelate with medicine prescribing,
consumption and disposal practices, and how these
are, in turn, intrinsically bound up with broader
social, political and economic forces (23). Taking on
board a cultural perspective can therefore help us to
understand why geographical and social variations
exist in rates of medicine prescribing across Europe,
and can offer insights that help account for key
issues such as discrepancies in the frequency of
antibiotic-resistant infections across the Region (20,24).

Studies within the social sciences and medical
humanities have demonstrated that pharmaceutical
use is not always linked to medical necessity and

that particular working practices inherent within
some economic and health-care structures support
incentives for prescribing, and may be key to securing
income for health providers (25). Interlinked with this,
variations in medicine use can be explained by diverse
cultures of prescribing and working practice. Research
on antidepressant prescribing in England, for example
(26), found that general practitioners (GPs) under the
age of 55 years who had qualified in the UK were more
likely to submit to a culture of prescribing than those
who were older, or who had qualified elsewhere. Other
research has found that it is not only prescribing
rates that differ, but that types of medications and
treatments prescribed for particular conditions can
vary across population groups. A study in Ireland (27)
found that newer, more costly diabetes treatments
were being prescribed to patients from higher
socioeconomic groups, despite all patients receiving
free prescriptions. Similar work in the UK (28) found
that people from lower socioeconomic groups were
more likely to be given antidepressant medications
than people from higher income groups, and that
arange of cultural norms and expectations relating
to expressions of self-identity and well-being made it
more difficult for them to access psychological “talking
therapies” than those from wealthier backgrounds.
Research from 27 countries across the European
Region has also concluded that societal attitudes
towards mental health impact on the uptake of and
adherence to antidepressants, and help explain the
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wide regional disparities (29). Although such findings
do not in themselves demonstrate medicine misuse,
they show clearly how prescribing cultures interact
with subjectively defined needs and expectations,
and with the logistic and systemic boundaries within
which health professionals work.

Recognizing that discrepancies exist in prescribing
practice therefore raises important questions

about the perceptions and attitudes that different
population groups hold towards various medical
conditions, and what they deem to be appropriate
and rational responses to them. This is exemplified
in research that shows that people from diverse
backgrounds may experience similar levels of
difficulty or discomfort in very different ways (30). It
illuminates the value of in-depth qualitative research
that explores how people perceive their health and
well-being within the broader context of their daily
lives, the cultural value that they accord to particular
types of medicines and treatments (31,32), and the
ways that pharmaceuticals can be closely bound

up with personal identity and social relations (33).
Research within mental health suggests that where
time and attention have been given to exploring
such perceptions and circumstances, the prescribed
treatment is more likely to be used as directed, and
more likely to result in positive health outcomes (34).
Yet, despite this evidence, and its clear implications
for reducing unnecessary pharmaceutical waste, few
health systems are adequately resourced to properly
implement this more personalized and culturally
sensitive approach.

Changes in public expectations and behaviours also
play a role in the rising use, and misuse, of medicines.
Research has demonstrated, for example, how socially
and culturally defined norms can problematize
certain forms of appearance or behaviour, which then
get defined in medical terms, understood through

the use of a medical framework, or treated with

a medical intervention. The increasing availability

of methylphenidate, for example, has been said to
have accelerated the acceptance of attention-deficit
hyperactivity disorder (ADHD) as a medicalized
description of disruptive behaviour in children (35),
while the same drug has recently been re-marketed
to improve cognitive performance among healthy
people (36).

Popular media, advertising and increased access to
the Internet have also played a key role in embedding
pharmaceutical use within everyday life and, in cases,
recasting medicines as consumer goods (37). At the
same time, public expectations can be influenced by
health policy, which in some countries within Europe,
now positions patients as “experts” active in their
own health care and management. Evidence suggests
that such changes can help people to more effectively
demand medicines that they have heard about

and consider their right to use, raise expectations

in relation to health possibilities, and encourage
people to see medicines as a way of coping with, and
addressing their wider problems (38). While public
expectations play a central role in the rise of medicine
prescribing, understanding more fully what such
fundamental changes towards a consumer-oriented
culture mean in terms of the ways that diverse
medicines are perceived and used - or discarded — by
different population groups, would provide a strong
foundation on which effective responses to medicine
misuse could be built.

It is also worth considering how norms embedded at
an institutional level may impact on the availability
and (mis)use of pharmaceutical medicines. Critics

of the pharmaceutical industry have, for example,
highlighted how a “culture of optimism” is generated
around the value of new drugs, which increases the
demand for such treatments while simultaneously
exaggerating their benefits (38). Cultural preferences
around the reporting and monitoring of medicine
(mis)use have also been reported. A recent study on
pharmaceuticals in the environment found that the
types of pharmaceutical residue that were monitored
and reported on varied widely across different parts
of the European Region. Thus, while health priorities
were thought to be influential, so too were the cultural
preferences and priorities of those charged with
commissioning and collecting the data concerned (12).

It is also important to recognize the ways that
working practices within policy-making itself may
hinder positive steps forward in combating the
adverse impacts of medicine misuse. Strategies

for addressing environmental issues that result
from health-care practices have often failed to
deliver effective solutions because they involve
the collaboration of two professions — health care
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and environmental science — which often pursue
disparate priorities and cultural working practices
(39). Acknowledging that embedded working practices
may at times be obstructive, as well as finding ways
to foster communication and collaboration across
sectors, is likely to open up space in which innovation
can be nurtured and progress made.

CONCLUSION

Pharmaceutical waste in the environment is thought
to have significant implications for the structure and
functioning of ecosystems. Given the ongoing rise

in pharmaceutical use and misuse, it is likely that
without significant intervention, this issue will be
exacerbated further in the coming years.

Innovative technological responses to dealing with
pharmaceutical waste exist, but are complex and
costly, and do not address the underlying causes of
high medicine (mis)use. Incorporating a cultural
perspective, and examining this within the context

of wider social, political and economic forces, can help
us to understand not just how medicines can be more
thoughtfully disposed of, but why particular medicines
are administered to, and consumed or disposed of

by, particular population groups in the first place -
insights that are vital for informing responses that
can effectively tackle the root causes of the issue. It

is also important to recognize that many of the most
commonly used long-term medications now consumed
within the European Region have come about - at
least in part — because of the complex relationship that
exists between the changing natural environment and
changes to human lifestyles. Such circumstances make
it especially important that ongoing efforts are made
to foster cultures of collaboration across health and
environmental policy-making.

Acknowledgements: None.

Sources of funding: None.

Conflicts of interest: None declared.

Disclaimer: The author alone is responsible for the
views expressed in this publication and they do not

necessarily represent the decisions or policies of World
Health Organization.

REFERENCES

1. Holloway KA. Combating inappropriate use
of medicines. Expert Rev Clin Pharmacol.
2011;4(3):335-48.

2. Medicines: rational use of medicines. Geneva: World
Health Organization; 2010 (WHO factsheet No. 338).

3. Stahl-Timmins W, White M, Depledge M, Fleming L,
Redsharw C. The pharma transport town:
understanding the routes to sustainable pharmaceutical
use. Science. 2013;339(6119):514-15.

4. European Environment Agency. Pharmaceuticals in the
environment: results of an EEA Workshop. Copenhagen:
EEA; 2010 (EEA Technical Report No 1/2010).

5. Sustainable Development Goal 12: ensure sustainable
consumption and production patterns. In: Sustainable
Development Knowledge Platform [website]. United
Nations (https://sustainabledevelopment.un.org/sdg12,
accessed 6 February 2017).

6. Busfield J. Assessing the overuse of medicines. Soc Sci
Med. 2015;131:199-206.

7. Aronowitz R. Risky medicine: our quest to cure fear and
uncertainty. Chicago: University of Chicago Press; 2015.

8. Health and Social Care Information Centre.
Prescriptions dispensed in the community, statistics
for England, 2003-2013. In: NHS Digital [website].
2014 (http://www.hscic.gov.uk/catalogue/PUB14414,
accessed 3 February 2017).

9. Gusmao R, Quintao S, McDaid D, Arensman E, Van
Audenhove C, Coffey C et al. Antidepressant utilization
and suicide in Europe: an ecological multi-national
study. PLoS One. 2013;8(6):e66455.

10. Goosens H, Ferech M, Coenen S, Stephens P; the
European Surveillance of Antimicrobial Consumption
Project Group. Comparison of outpatient systemic
antibacterial use in 2004 in the United States and 27
European countries. Clin Infect Dis. 2007;44(8):1091-5.

11. Ruscitto A, Smith BH, Guthrie B. Changes in opioid
and other analgesic use 1995-2010: repeated
cross-sectional analysis of dispensed prescribing for
a large geographical population of Scotland. Eur J Pain.
2014;19(1):59-66.

12. aus der Beek T, Weber F-A, Bergmann A, Hickmann S,
Ebert |, Hein A et al. Pharmaceuticals in the

environment - global occurrences and perspectives.
Environ Toxico Chem. 2016:35(4):823-35.

13. Scheytt TJ, Mersmann P, Heberer T. Mobility of
pharmaceuticals carbamazepine, diclofenac, ibuprofen,
and propyphenazone in miscible-displacement
experiments. J Contam Hydrol. 2006;83:53-69.

14. National Audit Office. Prescribing costs in primary care.
London: National Audit Office; 2007 (www.nao.org.uk/
publications/0607/prescribing_costs_in_primary_c.aspx,
accessed 19 September 2016).

MAHOPAMA OBLLECTBEHHOIO 3[JPABOOXPAHEHIA

TOM 3 | BbINYCK 1 | MAPT 2017 . | 1-140


https://sustainabledevelopment.un.org/sdg12
http://www.hscic.gov.uk/catalogue/PUB14414
http://www.nao.org.uk/publications/0607/prescribing_costs_in_primary_c.aspx
http://www.nao.org.uk/publications/0607/prescribing_costs_in_primary_c.aspx

PHARMACEUTICAL WASTE IN THE ENVIRONMENT: A CULTURAL PERSPECTIVE

132

15. York Health Economics Consortium, University of York, 28. Holman D. 'What help can you get talking to somebody?’
School of Pharmacy, University of London. Evaluation of Explaining class differences in the use of taking
the scale, causes and costs of waste medicines. York: treatments. Sociol Health Illn. 2014:36(4):531-48.
Un@vers?ty of York and London, School of Pharmacy, 29. Lewer D, O'Reilly C, Mojtabai R, Evans-Lacko S.
University of London; 2010. Antidepressant use in 27 European countries:

16. WHO Regional Committee for Europe resolution associations with sociodemographic, cultural and
EUR/RC61/14 on European strategic action plan economic factors. Br J Psychiatry. 2015;207(3):221-6.
on antibiotic resistance. Copenhagen: Regional 30. Russell G, Ford T, Rosenberg R, Kelly S. The
Committee for Europe; 2011 (http://www.euro.who. association of attention deficit hyperactivity disorder
|nt/ida.ta/as.sets/pdffﬂle/0008/147734/wd14E7 with socioeconomic disadvantage: alternative
AntibioticResistance_111380.pdf?ua=1, accessed explanations and evidence. J Child Psychol Psychiatry.
4 February 2017). 2014;55(5):436-45.

17. Daughton CD Ruhoy IS. Grggn pharmacy and 31. Reynolds Whyte S, van der Geest S, Hardon A. Social
EharCrT[l_Ecs;/]lgllance:[ p{gﬁl&'?%indg;he planet. Expert lives of medicines. Cambridge: Cambridge University

ev n armacodl. ; : =ol. Press; 2003.

18. Stockholm Cpunty Council. Environmentally classified 32. Thomas, F. Transnational health and treatment
pharmaceuticals 2014-2015. Stockholm: Stockholm networks: meaning, value and place in health seeking
County Council; 2014 https://noharm-europe.org/sites/ amongst southern African migrants in London. Health &
default/files/documents-files/2633/Environmental%?20 Place. 2010:16(3):606-12.
classified%20pharmaceuticals%202014-2015%20 _ .
booklet.pdf, accessed 4 February 2017). 33. Dew K, Norrls P, Gabe J, Chamberl'am'K, Hodgetts D.

19 Wise R Hart T Cars 0. Streulens M. Helmuth R Mora[ discourses and 'pharmaceuhcallsed governance
Huovinen P et al. Antimicrobial resistance is a major 0 households. Soc Ser Med. 20147 131:272-7.
threat to public health. BMJ. 1998;317(7159):609-10. 34. TenHave TR, Coyne J, Salzer M, Katz |. Research to.

20. Laxminarayan R, Duse A, Wattal C, Zaidi AK, Wertheim Improve the quality ofAcare f(A)rAdepre‘ssmn: alternatives

: S v ' ' to the simple randomized clinical trial. Gen Hosp
HF, Sumpradit et al. Antibiotic resistance - the need for Psychiatry. 2003;25(2):115-23.
global solutions. Lancet Infect Dis. 2014;13(12):1057-98. T N
) ) 35. Conrad P. Introduction to expanded edition. In:

21. Xi::zuwlsiy?lﬁiltsa?lTUhrguenléJE/lgl [l\)/lrlng?::dirﬂll;rla_r?Sger C. Identifying hyperactive children: the medicalization of

J Antimicrob Chemother. 2011;66(Suppl 5):v67-v70. deviant behaviour. Aldershot: Ashgate; 2006.
) ) o 36. Greely H, Sahakian B, Harris J, Kessler RC,

22. WHO Policy Perspectives on Medicines, No. 5. Gazzaniga M, Campbell P et al. Towards responsible use
Promoting rational use of medicines: core components. of cognitive-enhancing drugs by the healthy. Nature.
Geneva: World Health Organization: 2002 (http://apps. 2008-456:702-5
who.int/medicinedocs/pdf/h3011e/h3011e.pdf, accessed o ' .

4 February 2017). 37. pr NJ, Ward KJ. Pharma'm t.he bedroom'....a'nd the

23. Thomas F, Depledge M. Medicine ‘misuse’: implications klﬁchen...The pharmaceu'tlcaUsa'tlon of daily life. qu
: ' : : ) o= ) Williams SJ, Gabe J, Davis P, editors. Pharmaceuticals
ErgezaéahBa&% egqm;onmenta[ sustainability. Soc Sci and society. Chichester: Wiley-Blackwell; 2009:41-53.

o4 Goeo;ens H Fe.rech M Coenen S, Stephens P; the 38. Busfield J. ‘A pill for every ill': explaining the expansion
European Surveillance of Antimicrobial Consumption i medicine use. Soc Sci Med. 2010'70[6]'93,4 ,41'
Project Group. Comparison of outpatient systemic 37. Daughton C?,_Ruhoy IS.”I_ovver—dose prescribing:
antibacterial use in 2004 in the United States and 27 minimising “side effects” of pharmaceuticals on
European countries. Clin Infect Dis. 2007;44(8):1091-5. society and the environment. Sci Total Environ.

: . o 4 2013;443:324-37.

25. Mossialos E, Walley T, Rudisill C. Provider incentives
and prescribing behaviour in Europe. Expert Rev
Pharmacoecon Outcomes Res. 2005:5(1):81-93.

26. Spence R, Roberts A, Ariti C, Bardsley M. Focus on
antidepressant prescribing: trends in the prescribing of
antidepressants in primary care. London: The Health
Foundation and Nuffield Trust; 2014.

27. Zaharan NL, Williams D, Bennett K. Prescribing of

antidiabetic therapies in Ireland: 10-year trends 2003-
2012. Ir J Med Sci. 2014;183:311-18.

PUBLIC HEALTH PANORAMA

VOLUME 3 | ISSUE 1 | MARCH 2017 | 1-140


http://www.euro.who.int/__data/assets/pdf_file/0008/147734/wd14E_AntibioticResistance_111380.pdf?ua=1
http://www.euro.who.int/__data/assets/pdf_file/0008/147734/wd14E_AntibioticResistance_111380.pdf?ua=1
http://www.euro.who.int/__data/assets/pdf_file/0008/147734/wd14E_AntibioticResistance_111380.pdf?ua=1
https://noharm-europe.org/sites/default/files/documents-files/2633/Environmental%20classified%20pharmaceuticals%202014-2015%20booklet.pdf
https://noharm-europe.org/sites/default/files/documents-files/2633/Environmental%20classified%20pharmaceuticals%202014-2015%20booklet.pdf
https://noharm-europe.org/sites/default/files/documents-files/2633/Environmental%20classified%20pharmaceuticals%202014-2015%20booklet.pdf
https://noharm-europe.org/sites/default/files/documents-files/2633/Environmental%20classified%20pharmaceuticals%202014-2015%20booklet.pdf
http://apps.who.int/medicinedocs/pdf/h3011e/h3011e.pdf
http://apps.who.int/medicinedocs/pdf/h3011e/h3011e.pdf

	Perspective
	PHARMACEUTICAL WASTE IN THE ENVIRONMENT: A CULTURAL PERSPECTIVE
	Felicity Thomas



