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Abstract Objective The objectives of this study were to

determine the reasons for returning medications unused

and the types of unused medications returned based on

therapeutic class. Setting: This study was conducted in a

region of New Zealand covered by the Hutt Valley District

Health Board. This region has approximately 51,000

households. Methods A ‘Disposal of Unwanted Medication

Properly (DUMP)’ campaign was conducted for a four

week period in November 2007 in the Hutt Valley DHB

region. A collection bag was delivered to every household

for the collection and disposal of any unused medications.

Participants were instructed to return the bags to a com-

munity pharmacy. Those returning medications were also

asked to complete a questionnaire to determine why the

medications were not used. A sample of the returned

medications was identified and quantified and every com-

pleted questionnaire was analysed. Main outcome mea-

sures: The main outcome measures included: types and

quantities of medications returned, calculated costs of these

medications and reasons for returns. Results Over the four

week period, 1,605 bags were returned for disposal. A total

of 329 bags (20%) containing a total of 1,253 items were

fully analysed. Only 653 questionnaires were completed

(41%) all of which were analysed. The most commonly

reported reason for not using the medication was that it had

passed the expiry date (26%), the second was treatment

change (24%), followed by condition resolved (15%).

‘Alimentary tract & metabolism’ and ‘respiratory systems

& allergies’ accounted for 21 and 20% of cost respectively.

Conclusions This study found that main reasons identified

for patients having unwanted medications were ‘treatment

changes’ and ‘expired’. Additionally respiratory medica-

tions contributed 20% of the costs associated with unused

medications.
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Impact of findings on practice

• In New Zealand, significant amounts of medications are

unused

• The major reasons for returning medicines in New

Zealand are ‘expired’ and ‘treatment changes’.

• Respiratory medications represent 20% of the cost of

returned medicines in New Zealand, and this may be an

area where pharmacists can play a key role.

Introduction

Medication wastage has a huge impact worldwide, espe-

cially in monetary terms and studies have estimated this

cost to be as high as NZD $9–11 billion per annum [1].

Bereavement and change of medications were found to be

the most common reasons why medicines are returned

while other reasons include medicines no longer needed,

expired and adverse drug reactions [2–4]. A study in

Sweden identified the same reasons and also concluded that

excess supply and unclear instructions on prescribed

medicines could be additional reasons why huge volumes

of medicines are unused [5]. If prescriber changes are

indeed the most common reason for medications to be

returned, then policies that increase the amount issued may

add to this problem.
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There has been debate as to whether dispensing policies

exert an impact on the volume of medication wastage. A

study in the United Kingdom showed that 66% of the

returned items to a pharmacy were medications that had

been dispensed for greater than a 1 month period [3].

Given that monthly dispensing will incur additional dis-

pensing and professional fees studies have investigated the

financial cost of these compared to reduction in medication

wastage. An American study calculated that based on prior

patterns of medication refill behaviour, moving from a

100 day supply to a 34 day supply may actually increase

the cost due to increased dispensing fees and this would not

be offset by the predicted savings from reduced medication

wastage [6].

Pharmacy in New Zealand

In New Zealand, whilst each pharmacy is individually

owned and operated by a pharmacist, a government agency

(Pharmac) manages the pharmaceutical schedule. Items on

the schedule are either fully or partly funded by the gov-

ernment and the pharmacy is paid a set dispensing fee per

item. There is a co-payment system where depending on

socioeconomic, health status, prescriber organisation and

number of items collected in a year, the patient pays either

$0, $2, $3 or $15 per item.

In New Zealand ‘stat’ or all-at-once dispensing was

reintroduced on the 1 October 2003. With stat dispensing

3 months supply may be given to a patient rather than just a

single month and two repeats. Pharmac intended that up to

50% of all subsidised medications dispensed be available

under the stat dispensing proposal. Pharmac predicted that

there would be an increase in the volume of medicines

collected via stat dispensing since not all patients collected

all three repeats in the past, but that this might only lead to

a 6% increase in dispensed medications that may be was-

ted. Assuming an expenditure of $599 million for medi-

cations in 2007 [7] this 6% equates to $36 million dollars

potentially wasted in New Zealand. This additional cost

was believed to be more than outweighed by the reduction

in dispensing and professional fees paid to pharmacists and

would actually lead to overall savings [8].

This policy was intended as a cost-effective measure to

off-load the long term cost burden of medications from

patients via government funding. This has since led to large

quantities of medicines being dispensed to the New

Zealand patient population, particularly those suffering

from chronic medical conditions [8].

With only a population of just over 4 million people, New

Zealand has 21 District Health Boards (DHB). These DHBs

are geographically determined and manage health services

including pharmaceutical budget for the people living in the

defined DHB area. Many DHBs are investigating

medication wastage to determine potential savings if this

was wastage was minimised. Our group has previously

conducted two smaller pilot studies in the Otago DHB

region [9, 10] and found that the top 20 returned tablets had

been dispensed in 3 month lots, and that the main reason for

having unused medications was ‘changed to other therapy’.

This current research was to investigate the situation in the

Hutt Valley DHB (HVDHB) region and to determine the

types and reasons why medications are unused.

Aim of the study

The aims of this study were to determine the reasons for

returning medications unused and the types of unused

medications based on therapeutic classification.

Method

A ‘Disposal of Unwanted Medication Properly (DUMP)’

campaign was conducted for a 4 week period in November

2007 in the Hutt Valley DHB region.

Posters explaining the campaign, the dates and process

for disposal were displayed in each of the 31 community

pharmacies in the Hutt Valley DHB region and pamphlets

were distributed with dispensed medications in the 10 days

before the collection phase began.

Plastic DUMP bags with instructions were distributed

with community newspapers (Hutt News in Lower Hutt

and The Leader in Upper Hutt). These newspapers go to all

households in their respective communities (approx.

51,500 households). Bags were also provided to sheltered

homes for mental health consumers and additional bags

were provided to the pharmacies.

Participants were instructed to place all unwanted

medication into the provided bags and then to return the

bags to their local community pharmacy for appropriate

disposal. When the bags were brought into the pharmacy,

the pharmacy staff encouraged those returning the medi-

cations to complete a brief questionnaire in the pharmacy,

based on one used previously [10]. As recognition of the

time involved by the pharmacies, each pharmacy was given

NZD $200 and an additional NZD $5 per bag returned to a

maximum of NZD $300.

The questionnaire had five sections:

1. Age group of owner(s) of medications

2. Reason for medications not being used (a list of 10

options was provided, and an ‘other’ option)

3. A question about medication subsidy status

4. An estimation of the value of the returned medications

5. The usual storage location of the medications
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All completed questionnaires were collated and

analysed.

Due to the volume of returns a sample was analysed. For

convenience and to ensure that no individual pharmacy was

over represented, every fifth bag was placed aside for

detailed analysis. The content of each bag was collated and

the following information recorded: generic name, trade

name, strength, form, quantity, subsidy amount, full sub-

sidy status and therapeutic classification (based on Ana-

tomical Therapeutic Category (ATC)).

Only prescribed medication was included in the analy-

sis, any over the counter medications or other items such as

contact lens solution was recorded in the miscellaneous

group but excluded from cost analysis.

All individual tablets and capsules were counted. Liquid

medications were quantified by the amount left in the ori-

ginal container, semisolid preparations were estimated as a

proportion of original container. Inhalers were recorded as

either full, half-full or empty. Anything almost empty was

excluded from the analysis.

The subsidy amount and cost per unit were taken from

the New Zealand Pharmaceutical Schedule April 2007.

This schedule dictates the amount that pharmacies are

reimbursed for the medications dispensed based upon the

brand and the strength dispensed. This allowed the cost of

each medication returned to be calculated.

The totals for each individual medication was calculated,

both quantity and cost. The number of items based on each

therapeutic category was also counted as was the calculated

cost. All non-prescription medications and any prescription

items where the patient pays the full cost (i.e. sildenafil)

were counted but excluded from the cost analysis.

Results

Over the 4 week period, 1,605 bags were returned for

disposal. A total of 329 bags (20%) were fully analysed. Of

the 1,605 returns, only 653 questionnaires were completed

(41%) all of which were analysed.

The age distribution of the patients with unused medi-

cations was,\20 (8%), 21–40 (13%), 41–60 (28%), 61–80

(40%) and those over 81 years (11%). The reasons for not

using the medications are listed in Table 1.

The 329 bags analysed contained 1,253 items. The items

returned were identified and quantified by therapeutic

group, number returned and cost.

All individual medications were counted and Table 2

shows the top 20 most returned generic item based on

number and Table 3 based on cost. For comparison, the top

20 most prescribed items for the year ending June 2007 [7]

are given in Table 4. For all items, differing strengths and

brands are combined. Additionally items that are issued in

three monthly lots are indicated by (*) and inhaled medi-

cations are indicated by (^).

Of the top 20 items returned by number, 17 are issued as

3 months all-at-once (nine based on cost). With respect to

cost inhalers represent a significant proportion (seven of

the top 20). Only eight of the most returned items appear in

the top 20 most prescribed (diclofenac sodium, aspirin,

paracetamol, prednisone, simvastatin, calcium carbonate,

omeprazole, cilazapril).

Table 1 Reason for medications not being used

Reason

Passed expiry date 26% (n = 323)

Treatment change 24% (n = 301)

Condition resolved 15% (n = 190)

Side effects 9% (n = 118)

Excess quantity supplied 8% (n = 104)

Other 5% (n = 67)

Patient deceased 5% (n = 66)

Ineffective 4% (n = 51)

Unsure why medication prescribed 2% (n = 21)

Unclear instructions \1% (n = 11)

Inconvenience \1% (n = 2)

Table 2 Top 20 returned items based on total number

Ranking Medication Number

1 Diclofenac sodium 4,462*

2 Ibuprofen 4,147*

3 Levodopa 3,521*

4 Metformin HCl 3,243*

5 Aspirin 2,839*

6 Paracetamol 2,743*

7 Prednisone 2,480*

8 Codeine phosphate 2,348

9 Simvastatin 1,727*

10 Dextropropoxyphene HCl; paracetamol 1,639

11 Calcium carbonate 1618*

12 Omeprazole 1,558*

13 Loperamide HCl 1,489*

14 Amitriptyline 1,455

15 Warfarin sodium 1,366*

16 Metoclopramide HCl 1,294*

17 Cilazapril 1,098*

18 Naproxyn 1,077*

19 Docusate 1,017*

20 Metoprolol 872*

* Medications which are dispensed in three month lots
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Table 5 shows the breakdown of returned items based

on therapeutics grouping. Both the cost and number of

returns are shown. The total cost of the returned medicines

that were analysed was $17,100. This value is the manu-

facturer’s price and so does not include any professional

fees such as dispensing fees.

Discussion

Reasons for medication not being used

The largest group of patients returning medications, were

those in the 61–80 age range, this aligns with the New

Zealand Ministry of Heath Annual Report [11] which

shows increased spending on subsidised GP-prescribed

medications with increasing age and may not necessarily

indicate that this age group uses less of their prescribed

medications. However there is some evidence that inap-

propriate prescribing may decrease adherence in elderly

patients [12].

The two main reasons indicated for the medications

not being used were ‘treatment changes’ (24%) and

‘passed expiry date’ (26%) (Table 1). This ‘treatment

change’ and ‘expired medication’ is consistent with other

published studies [2, 13, 14]. The finding of ‘treatment

change’ is important as the most likely time for changes

in prescribed medications for a patient’s condition is

during the early phases of treatment [2] and so it may be

prudent not to dispense an entire 3 months supply of

medications when treatment is being initiated. ‘Trial’

prescriptions have been implemented in Canada, where a

small amount of a new medication is dispensed and if

tolerated then the remainder is collected. They found that

these ‘trial’ prescriptions were well tolerated by patients

and if focused on specific medications, could reduce the

direct cost of medication wastage [15].

The large number of expired medication responses was

unexpected as the majority of these medications had not

expired. Respondents may have ticked this option for

medications that had not been used for a period of time.

The large number of ‘expired’ medications may also

highlight the fact that patients are over supplied with

medications for acute conditions and then store the rest in

case needed later. This may be particularly true for ‘as

required’ medications.

Table 3 Top 20 returned items based on total cost

Ranking Medication Cost ($)

1 Omeprazole 1,326*

2 Budesonide ? Eformoterol 960^

3 Simvastatin 736*

4 Fluticasone 660^

5 Levodopa 425*

6 Loperamide HCl 415*

7 Terbutaline sulphate 351^

8 Diclofenac sodium 300*

9 Metoprolol succinate 285*

10 Hydrocortisone 257*

11 Salbutamol ? Ipratropium 256^

12 Codeine phosphate 234

13 Eformoterol fumarate 220^

14 Gabapentin 196

15 Itraconazole 196

16 Glycerol trinitrate 181*

17 Aspirin 177*

18 Beclamethasone 176^

19 Salbutamol ? Ipratropium 164^

20 Cilazapril 151*

* Medications which are dispensed in three month lots

^ Inhaled medications

Table 4 Top 20 most prescribed medications in New Zealand (2007)

[7]

Ranking Medication

1 Paracetamol *

2 Aspirin *

3 Simvastatin *

4 Omeprazole *

5 Amoxycillin *

6 Amoxycillin

clavulanate

*

7 Metoprolol succinate *

8 Salbutamol ^

9 Diclofenac sodium *

10 Cilazapril *

11 Frusemide *

12 Bendrofluazide *

13 Quinapril *

14 Fluticasone ^

15 Prednisone *

16 Zopiclone

17 Calcium carbonate *

18 Felodipine *

19 Thyroxine *

20 Flucloxacillin sodium *

* Medications which are dispensed in three month lots

^ Inhaled medications
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Types of medication returned

The therapeutic groups responsible for the most returns

were ‘nervous system’, ‘alimentary tract & metabolism’

and cardiovascular (Table 5). This finding is consistent

with other studies [2, 13, 16]. However when comparing

based upon the cost of the returns, the ‘respiratory’ group

represents only 8% of returns by number, but 20% of the

cost. Looking at the high cost returned medications; seven

of the 20 are inhaled medications.

Research has shown that accidental and intentional non-

adherence is common [17] and that this as well as underuse

of inhaled corticosteroids and overuse of short acting

b-agonists consume significantly more health care resour-

ces [18]. The adherence to asthma treatment is important to

maintain asthma control [19]. Appropriate and regular use

of preventer medications may reduce reliever medication

and result in clinical improvements [20] and reduce the

financial waste. There is current evidence that pharmacists

can play an important role in improving therapeutic out-

comes for asthmatic patients by improving inhalation

technique and adherence [20].

Patient adherence to prescribed therapy (especially with

chronic illness) is often not ideal [21]. Approximately 50%

of patients who have been prescribed chronic medication

for the first time stop using them within a matter of months

[22]. This may explain the high number of metformin and

levodopa returned (Table 2).

Amount of medication supplied

Of the most returned items by number, eight of the top 20

are also on the top 20 for prescriptions written according to

Pharmac’s data (Table 4) [7]. It follows that the more

prescriptions written, the more that may be unused simply

due to the amount issued. Many items in this list (nine) are

‘prn’ or ‘as required’ medications (i.e. analgesics, antie-

metics and treatment for constipation). In New Zealand if a

prescriber does not specify a quantity the pharmacist is

obligated to dispense the maximum.

Limitations

There are some limitations to this study. Firstly the amount

of returned medications may be a significant underestimate

given the number of patients who dispose of unwanted

medications with household rubbish [23]. This may have

limited the number of returns possible there may be a loss

of accuracy in our findings, and the returns may only

represent a sub-section of the HVDHB population.

Secondly, by not analysing every bag we may have

missed an opportunity to identify other areas to investigate

and are relying on the fact that the sample chosen was

representative. In particular, it has been reported that 50%

of medications returned are from 10% of the patients [5]

and in our smaller pilot study one individual returned over

$14,000 worth of unused medications [10].

Conclusions

This study found that main reasons identified for patients

having unwanted medications were ‘treatment changes’

and ‘expired’. Additionally respiratory medications con-

tributed 20% of the costs associated with unused

medications.
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Table 5 Returned items based

upon therapeutic classification
ATC classification Number, % (n) Cost, % ($)

Alimentary tract & metabolism 13 (290) 21 (3,663)

Blood & blood forming organs 7 (146) 9 (1,578)

Cardiovascular system 12 (257) 9 (1,607)

Dermatologicals 7 (154) 8 (1,430)

Genito urinary system 3 (54) 1 (193)

Hormone preparations—systemic 3 (65) 3 (469)

Infections—systemic 7 (143) 5 (839)

Musculo-skeletal system 11 (244) 4 (645)

Nervous system 19 (402) 17 (2,877)

Oncology agents & immunosuppressants 0 (6) 0 (62)

Respiratory system & allergies 8 (162) 20 (3,364)

Sensory organs 3 (54) 2 (369)

Miscellaneous 8 (176)
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