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Abstract 

Background: Unused medications (UM) are an important issue, with the waste 

associated with UM a burden to the healthcare system. The aims of this study were to 

clarify the amount and costs of UM in advanced cancer patients at the time of their last 

admission to a palliative care unit, and to explore the factors contributing to the cost of 

UM and how patients dealt with UM. Methods: A prospective observational study was 

conducted in single palliative care unit. UM were classified into 6 categories, and the 

number and cost of UM by category calculated per patient. Patients were classified into 

2 cost groups (high and low) based on the total cost of UM, and the number and cost of 

UM by category were compared between these 2 groups. Results: Of 194 consecutive 

hospitalized patients, data were analyzed for 90. The mean number and cost of UM per 

patient was 440 and USD 301, respectively. Opioids accounted for 47% of the cost of 

UM. Comparing costs by UM category, the proportion of opioids (51% vs. 21%; P 

< .0001) and oral anticancer drugs (14% vs. 3%; P = .02) was higher in the high than low 

cost group. Conclusion: Based on the results of the present study, the estimated annual 

waste cost of UM for deceased cancer patients in Japan was approximately USD 110 

million. Interventions to educate patients regarding UM and to eliminate barriers to opioid 

use may help reduce the cost of UM, particularly opioids and anticancer drugs. 
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Introduction 

The evaluation and management of unused medications (UM) are important because 

UM can have several undesirable outcomes, such as environmental pollution due to 

inappropriate drug disposal, drug intoxication due to misuse, especially by children, and 

illegal transaction of opioids.
1–12

 From another point of view, UM may indicate poor 

drug adherence, which is associated with the potential for decreased treatment efficacy, 

poor prognosis, and poor patient satisfaction.
13–23

 In the past decade, cancer treatment 

has shifted from inpatient to outpatient clinics.
24–26

 This means that cancer patients need 

to manage many drugs, such as oral anticancer drugs, anti-emetics, analgesics, and 

opioids, by themselves.
27
 UM are also an important issue from the viewpoint of medical 

economics.
28,29

 Because the costs and use of oral anticancer drugs have increased 

rapidly, UM cannot be overlooked. In the case of cancer patients, we believe that the 

best way to ascertain UM in this group is to investigate UM in deceased cancer patients, 

because this would reflect total UM during their life and cancer journey. However, to 

the best of our knowledge, only a few studies have investigated UM in an advanced 

cancer setting, and no prospective studies have investigated UM in deceased cancer 

patients.
30,31

 To investigate UM in deceased cancer patients, we need to ask bereaved 

family members about UM soon after the patient’s death. However, such a study would 

be difficult to conduct for both ethical and practical reasons. Thus, instead of conducting 

a survey of family members of deceased cancer patients, we decided to conduct a 

prospective study to investigate UM at the time of cancer patients’ last admission to a 

palliative care unit (PCU). 

The primary aim of the present study was to clarify how many UM advanced 

cancer patients had left at home at the time of their last admission to the PCU. 

Secondary aims of the study were to explore the factors contributing to the cost of UM, 

as well as to determine how patients dealt with UM. 

 

 

Methods 

Study design and setting 

The present study was a prospective observational study at an inpatient PCU in Hyogo 

Prefectural Kakogawa Medical Center (HPKMC) located in Kakogawa City, a 

provincial city in Hyogo Prefecture with a population of 265 000. Consecutive patients 

who were admitted to the PCU with a diagnosis of advanced incurable cancer between 1 

October 2015 and 31 July 2016 were recruited to the study. We attempted to obtain 

written informed consent from the patients themselves, but if the patients no longer had 
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the capacity to make decisions, consent was obtained from their families or primary 

caregivers as surrogate decision makers. Patients were excluded from the study if we 

were unable to explain the nature and objectives of the study to them and their 

caregivers, or if the attending physicians deemed that the survey could cause 

psychological distress and was therefore inappropriate for the patients and their 

caregivers. In the present study, UM were defined as “the prescription drugs that were 

left over and not in use at the patient’s home”.  

 

Data collection  

Eligible participants were asked to bring in all the prescription drugs that were left over 

at home at the time of their last admission to the PCU. Hospital pharmacists 

immediately checked the UM and registered the name, number, and amount of UM in 

the patient’s medical record. Then, the UM were differentiated, counted, and recorded 

by 1 of the authors (TO). UM were classified into 6 categories: opioids, non-opioid 

analgesics, oral anticancer drugs, gastrointestinal drugs, psychotropic drugs, and others.  

Opioids included strong opioids and weak opioids. The strong opioids were 

morphine (tablets, powder, and liquid), oxycodone (tablets and powder), fentanyl 

(extended-release patch and transmucosal tablets), and methadone (tablets), whereas the 

weak opioids were tramadol (tablets) and codeine (tablets and powder). Non-opioid 

analgesics included non-steroidal anti-inflammatory drugs (NSAIDs), acetaminophen, 

and gabapentinoids. Oral anticancer drugs included oral cytotoxic drugs and oral 

molecular target drugs, whereas gastrointestinal drugs included laxatives, antacids, and 

anti-emetics. Psychotropic drugs included benzodiazepines, antidepressants, and 

antipsychotics. The “others” category of drugs included cardiovascular system drugs, 

corticosteroids, drugs for the treatment of diabetes mellitus (including insulin injections), 

respiratory system drugs, antibacterial drugs, anti-allergy drugs, and anti-epileptics, 

among others. Drugs for external use, such as dermatologic pastes, eye drops, poultices, 

inhalants (including nebulized medication), fluids, and liquids for injection, were 

excluded from the calculation of the number of UM because counting these types of 

medications was complicated. Conversely, they were included in the calculations of 

costs in the “others” category. 

The price of all the evaluated UM was then calculated by referring to standard 

price lists published by the Japanese Ministry of Health, Labor and Welfare (March 

2016).
32
 We then determined the total number and cost of UM per patient for all 

participants and the respective number and cost of UM according to the different 

categories described above. In the present study, when calculating costs, the currency 
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conversion rate was set at USD 1 = ¥ 100. In addition, sociodemographic information 

was collected from patients’ medical records, including age, sex, type of cancer, 

admission route (i.e. the last place where the patient received treatment and care before 

being admitted to the PCU), household composition (whether the patient was living 

alone or not), and whether medication had been prescribed by family physicians 

(including both primary care doctors and home-based palliative care doctors). 

Patients were excluded from the analysis if they met any of the following criteria: 

(i) they had been discharged from the PCU alive and were not readmitted; (ii) they did 

not bring in UM from home, as requested; (iii) there was no information about UM on 

their medical record; (iv) they reported that a large amount of UM had been discarded 

just before their admission to the PCU; and (v) it was considered (by the researchers) 

that there was no UM at home. In addition, 1 of the authors (TO) conducted a structured 

interview to determine how patients dealt with UM. If the patients did not have 

sufficient decision-making capacity, the interview was conducted with the patient’s 

family or caregiver. Patients (or family members or caregivers) were asked, “How did 

you deal with UM?” and were given the following answer options: (i) not disposed of; 

(ii) discarded UM in the trash; (iii) flushed them down the sink or toilet; (iv) requested 

physicians to adjust the prescription; (v) gave them away to someone; and (vi) “other”. 

Multiple answers were allowed. 

 

Statistical analysis  

Demographic data were summarized using standard descriptive statistics. To investigate 

variables associated with high UM cost, patients were divided into 2 groups, namely a 

‘high cost group’ and a ‘low cost group’, and several variables (i.e. proportion of cost of 

UM by category, results of interview, and demographic background) were compared 

between these 2 groups. The high cost group consisted of patients in the top 25th 

percentile of total UM cost, whereas the low cost group consisted of the remaining 75% 

of patients. The Mann–Whitney U-test was used to compare the proportion of cost of 

UM by category, whereas the Chi-squared or Fisher’s exact test was used, when 

appropriate, to compare the interview results and demographic background. Statistical 

analyses were conducted using JMP v.10.0.2 (SAS Institute, Cary, NC, USA). 

Two-sided P < .05 was considered significant. 

 

Ethical considerations 

This study was approved by the Ethics Committee of Hyogo Prefectural Kakogawa 

Medical Center (Authorization no. 27–5, 27–12). 
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Results 

Between 1 October 2015 and 31 July 2016, 194 consecutive patients were screened, but 

69 were ineligible for inclusion in the study because informed consent was not obtained. 

The remaining 125 patients (64%) were enrolled the study. Of these, 35 were excluded 

from analysis: 11 because they were discharged from the PCU alive and were not 

readmitted, 10 because they lacked UM data in their medical records, 7 because they 

reported that a number of UM had been discarded just before their admission to the 

PCU, 5 because they did not bring in UM from home as requested, and 2 because they 

were considered to have no UM at home because they had been in other hospitals due to 

other disease for many years. This left 90 patients (46%) who were included in the 

analysis.  

 

Patient characteristics and number and cost of UM 

Patient characteristics and the frequency of patients who had UM according to drug 

category are summarized in Table 1. Mean patient age was 71 years, and 52% were 

male. The most common type of cancer was gastrointestinal (44%), followed by lung 

(19%). Twelve percent of patients lived alone, and 49% received medications from their 

family physicians. All family physicians were working without hospice input. Of the 

patients in the present study, 46 (51%) were managed by hospital physicians only, and 7 

(8%) were co-managed by the palliative care consultation team in HPKMC. The most 

frequent category of UM was gastrointestinal drugs (96%), followed by non-opioid 

analgesics (74%), opioids (61%), psychotropic drugs (53%), and oral anticancer drugs 

(10%). Among the “other” type of UM, 53% of patients had cardiovascular system 

drugs at home, 26% had corticosteroids, and 14% had drugs for the treatment of 

diabetes mellitus. 

Table 2 shows the number and cost of UM by category in all 90 participants. The 

total number of UM across all 90 patients was 39 628, with a mean number of 440 UM 

per patient. The total cost of UM across all 90 patients was USD 27 085, with a mean 

cost of USD 301 per patient. Regarding the number of UM by category in all patients, 

gastrointestinal drugs accounted for the largest proportion of UM in all patients (33%), 

followed by non-opioid analgesics (14%), and opioids (10%). Conversely, opioids 

accounted for the greatest cost of UM (47%), followed by gastrointestinal drugs (9%), 

and oral anticancer drugs (8%). With regard to unused opioids, the number and cost of 

long-acting opioids (LAO) were 1379 and USD 8200, respectively, compared with 1639 

and USD 3800, respectively, for short-acting opioids (SAO). The total number of UM 
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per patient ranged from 16 to 1702 (interquartile range [IQR] 192–625), whereas the 

total cost of UM per patient ranged from USD 4 to USD 3190 (IQR USD 85–359). 

 

Factors contributing to the cost of UM 

The number and cost of UM by drug category in the high and low cost groups are 

summarized in Table 3. The mean number and cost of UM per patient in the high cost 

group were 719 and USD 780, respectively, compared with 350 and USD 146 in the low 

cost group. The proportion of opioids (16% vs. 7%; P < .0001) and oral anticancer 

drugs (4% vs. 0.3%; P = .02) was significantly greater in the high than low cost group. 

Conversely, the proportion of the “other” drug category was significantly lower in the 

high than low cost group (26% vs. 39%, respectively; P = .04). In terms of cost, opioids 

(51% vs. 21%; P < .0001) and oral anticancer drugs (14% vs. 3%; P = .02) accounted 

for a significantly greater proportion of cost in the high than low cost group. Comparing 

demographic variables between the 2 groups revealed that patients in the high cost 

group were more likely to have received medication from family physicians (68% vs. 

43%; P = .04) and have been admitted to the PCU from home (77% vs. 51%; P = .03) 

than patients in the low cost group. There were no significant differences in age, sex, 

cancer type, and the proportion of patients living alone between the 2 groups.   

 

How UM were dealt with 

The interview with patients (or family members or caregivers) revealed that 62% of 

patients did not dispose of UM, 24% discarded them in the trash, 17% requested 

physicians to adjust prescriptions, 5% gave them away to someone else, and 9% 

reported some other way of dealing with UM. No patient reported flushing UM down 

the sink or toilet. Comparisons of the disposal of UM between the high and low cost 

groups are given in Table 4. Patients in the high cost group were significantly more 

likely to store UM at home (91% vs. 51%; P =.0003) or give them away to someone 

else (15% vs. 2%; P = .05) than patients in the low cost group. There were no 

significant differences in the proportion of patients who discarded UM in the trash, 

requested physicians to adjust prescriptions, or used some other method to deal with 

UM between the 2 groups.  

 

Discussion 

To the best of our knowledge, the present study is the first prospective study to 

investigate UM not only in the advanced cancer setting, but also in a PCU. The most 

important finding of the present study is that the wasted cost of UM left over in 
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individual homes was approximately USD 300 per cancer patient. In 2015, the Ministry 

of Health, Labor, and Welfare in Japan reported that there were 370 346 deaths annually 

due to cancer.
33
 Based on these figures, we can estimate that, in Japan, the annual total 

cost of UM for cancer patients who die is approximately USD 110 million 

(¥ 10 990 017 550). The USD 110 million due to UM in cancer patients corresponds to 

0.18% of total dispensed medication expenses in 2015.
34
 

Another important finding of the present study is that unused opioids account for 

almost 50% of the cost of UM by category and have the greatest impact on cost. In 

addition, comparing the high and low cost groups revealed that the proportion of UM 

accounted for by opioids and oral anticancer drugs, in terms of both their number and 

cost, was significantly higher in the high cost group. This indicates the need for the 

development of effective interventions focusing on the management of unused opioids 

and oral anticancer drugs in advanced cancer patients. With regard to opioids, incorrect 

knowledge of or misunderstanding about opioids, in addition to insufficient explanation 

about opioid use from health care provider, may result in poor drug adherence to opioids 

and the insufficient use of opioids. For example, previous studies have reported that 

30%–40% of advanced cancer patients believed that opioids are addictive and/or 

shorten life.
35–38

 In addition, several studies have reported that patients possibly do not 

receive sufficient instruction as to how to manage unused opioids. For example, studies 

in the US found that, after surgery, 67%–92% of patients stored unused opioids for 

acute pain treatment at home and 42%–71% of unused opioids tablets were left at home, 

however 92% of patients reported not to have received disposal instruction of unused 

opioids.
39–41

 Previous studies have reported improvements in the safe use, storage, and 

disposal of opioids through education programs for both advanced cancer and 

non-cancer patients.
8,42

 To overcome the issues surrounding UM identified in the 

present study, it may be effective for health care providers to check any opioids 

remaining at each visit, and to educate patients how to effectively deal with any UM 

when prescribing opioids.
8,14

 From another perspective, the extent of unused opioids 

may be affected by physicians’ prescription patterns. For example, prescriptions of 

rescue opioids for patients with limited prognosis may have contributed to the increase 

in unused SAO.
 30
 

With regard to disposal of UM, the present study found that UM were most 

frequently simply not disposed of (just left at home; 62%), followed by being discarded 

in the trash (24%). This finding is consistent with studies conducted among cancer 

patients in the US, where 53% of cancer patients reported storing opioids and 35% 

reported discarding them in the trash or flushing them down the sink or toilet, even 
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though no one reported flushing opioids down the sink in the present study.
7,43

 In the 

present study, patients in the high cost group were significantly more likely not to 

dispose of UM than those in the low cost group (91% vs. 51%, respectively; P =.0003). 

Based on the findings of the present and previous studies, we hypothesize that patients, 

when dealing with higher-cost UM, such as opioids, tend to “store them at home” rather 

than “discarding them in the trash”. To prove this hypothesis, intervention studies using 

behavioral economics may be useful. In addition, the medication disposal structure and 

regulations vary according to country and region. The US provides disposal guidelines 

for unused and expired medications from three governmental agencies (i.e. the US Food 

and Drug Administration, Environmental Protection Agency, and the Drug Enforcement 

Administration).
44–48

 Canada issues statements for the safe disposal of prescription 

drugs and manages national disposal programs.
49,50

 Most European countries also have 

special drug disposal schemes in order to prevent UM from ending up in the 

environment.
51
 However, there are no government-issued guidelines for the safe 

disposal of UM in Japan, with the exception of opioids, which are managed under a 

controlled drugs regulation. Future studies are needed to clarify differences in UM 

disposal practices according to different global geographical regions and different 

healthcare systems and regulations. 

The present study has several limitations. First, we could only obtain informed 

consent from 64% of eligible patients. Thus, the patients in the present study may not be 

representative of all deceased cancer patients in our PCU. Patients who were admitted to 

the PCU were usually coming to the end of their life and/or required intensive palliative 

care because they were suffering from severe symptoms. As a result, approximately 

one-third of patients and their families were not approached to participate in this study. 

Second, in the present study patients were asked to bring in all the UM they had at 

home. However, it is possible that the patients and their families did not bring in all the 

medications they had at home. Thus, we may have underestimated the true number and 

cost of UM.
28
 Third, the study findings may not be generalizable to all cancer patients 

or all cancer patients in PCUs in Japan because the present study was conducted at a 

single PCU located in a provincial city. Mortality statistics for cancer patients in Japan 

in 2015 revealed that 11.6% died at a PCU, 10% died at home, and more than 75% died 

at hospital.
52
 Further prospective multicenter studies are needed to clarify the status of 

UM in advanced cancer patients. Fourth, it may not be appropriate to extrapolate the 

results of the present study to other countries because healthcare systems, overall 

healthcare spending, payment structures for healthcare, and access to medication differ 

from country to country. Finally, we did not investigate the use of specialist palliative 
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care services other than the palliative care team in HPKMC prior to the last admission, 

which could have contributed to the amount and cost of UM. 

 

Conclusion 

Based on the findings of the present study, the estimated annual waste cost of UM for 

deceased cancer patients in Japan is approximately USD 110 million. Unused opioids 

and oral anticancer drugs may have a significant impact on the high cost of UM among 

cancer patients. To overcome this issue, health care provider should: (i) focus on 

patients prescribed opioids and oral anticancer drugs; (ii) check the number of 

remaining drugs at each outpatient visit; (iii) communicate with patients to reduce the 

barriers to the effective use of opioids; and (iv) promote patient education with regard to 

how to deal with UM. A larger multicenter study in different settings is essential to 

clarify the actual situation of UM in advanced cancer patients. 

 

Acknowledgements 

The authors thank Dr. Yukako Yagi, Dr. Yuko Tanaka, and all the nursing staff in the 

PCU of Hyogo Prefectural Kakogawa Medical Center for their help with patient 

recruitment. The authors also thank Yukari Kunito for continuous help registering the 

UM on patients’ electric medical records.  

 

Declaration on Conflicting Interests 

The authors declared no potential conflicts of interest with respect to the research, 

authorship, and/or publication of this article.  

 

Funding 

The authors received no financial support for the research, authorship, and/or 

publication of this article.  

 

 

References 

1. Tong AY, Peake BM, Braund R. Disposal practices for unused medications around the world. 

Environ Int. 2011;37(1):292–298. 

2. Glassmeyer ST, Hinchey EK, Boehme SE, et al. Disposal practices for unwanted residential 

medications in the United States. Environ Int. 2009;35(3):566–572. 

3. Franklin RL, Rodgers GB. Unintentional child poisonings treated in United States hospital 

emergency departments: national estimates of incident cases, population-based poisoning rates, 

Page 8 of 16

http://mc.manuscriptcentral.com/ajhpm

American Journal of Hospice and Palliative Medicine

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review

and product involvement. Pediatrics. 2008;122(6):1244–1251. 

4. Ruhoy IS, Daughton CG. Beyond the medicine cabinet: an analysis of where and why 

medications accumulate. Environ Int. 2008;34(8):1157–1169. 

5. Lewis ET, Cucciare MA, Trafton JA. What do patients do with unused opioid medications? Clin 

J Pain. 2014;30(8):654–662. 

6. Dart RC, Surratt HL, Cicero TJ, et al. Trends in opioid analgesic abuse and mortality in the 

United States. N Engl J Med. 2015;372(3):241–248. 

7. Silvestre J, Reddy A, de la Cruz M, et al. Frequency of unsafe storage, use, and disposal 

practices of opioids among cancer patients presenting to the emergency department. Palliat 

Support Care. 2017;15(6):638-643.  

8. de la Cruz M, Reddy A, Balankari V, et al. The impact of an educational program on patient 

practices for safe use, storage, and disposal of opioids at a comprehensive cancer center. 

Oncologist. 2017;22(1):115–121. 

9. Gummin DD, Mowry JB, Spyker DA, Brooks DE, Fraser MO, Banner W. 2016 Annual report of 

the American Association of Poison Control Centers' National Poison Data System (NPDS): 34th 

annual report. Clin Toxicol (Phila). 2017;55(10):1072–1252. 

10. Bound JP, Kitsou K, Voulvoulis N. Household disposal of pharmaceuticals and perception of risk 

to the environment. Environ Toxicol Pharmacol. 2006;21(3):301–307. 

11. Beirens TM, van Beeck EF, Dekker R, Brug J, Raat H. Unsafe storage of poisons in homes with 

toddlers. Accid Anal Prev. 2006;38(4):772–776. 

12. Khan U, Bloom RA, Nicell JA, Laurenson JP. Risks associated with the environmental release of 

pharmaceuticals on the U.S. Food and Drug Administration "flush list". Sci Total Environ. 

2017;609:1023–1040. 

13. Osterberg L, Blaschke T. Adherence to medication. N Engl J Med. 2005;353(5):487–497. 

14. Ruddy K, Mayer E, Partridge A. Patient adherence and persistence with oral anticancer treatment. 

CA Cancer J Clin. 2009;59(1):56–66. 

15. Marin D, Bazeos A, Mahon FX, et al. Adherence is the critical factor for achieving molecular 

responses in patients with chronic myeloid leukemia who achieve complete cytogenetic 

responses on imatinib. J Clin Oncol. 2010;28(14):2381–2388. 

16. Ibrahim AR, Eliasson L, Apperley JF, et al. Poor adherence is the main reason for loss of CCyR 

and imatinib failure for chronic myeloid leukemia patients on long-term therapy. Blood. 

2011;117(14):3733–3736. 

17. Mathes T, Pieper D, Antoine SL, Eikermann M. Adherence influencing factors in patients taking 

oral anticancer agents: a systematic review. Cancer Epidemiol. 2014;38(3):214–226. 

18. Foulon V, Schoffski P, Wolter P. Patient adherence to oral anticancer drugs: an emerging issue in 

modern oncology. Acta Clin Belg. 2011;66(2):85–96. 

Page 9 of 16

http://mc.manuscriptcentral.com/ajhpm

American Journal of Hospice and Palliative Medicine

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review

19. Ganesan P, Sagar TG, Dubashi B, et al. Nonadherence to imatinib adversely affects event free 

survival in chronic phase chronic myeloid leukemia. Am J Hematol. 2011;86(6):471–474. 

20. McCowan C, Shearer J, Donnan PT, et al. Cohort study examining tamoxifen adherence and its 

relationship to mortality in women with breast cancer. Br J Cancer. 2008;99(11):1763–1768. 

21. Makubate B, Donnan PT, Dewar JA, Thompson AM, McCowan C. Cohort study of adherence to 

adjuvant endocrine therapy, breast cancer recurrence and mortality. Br J Cancer. 

2013;108(7):1515–1524. 

22. Simpson SH, Eurich DT, Majumdar SR, et al. A meta-analysis of the association between 

adherence to drug therapy and mortality. BMJ. 2006;333(7557):15. 

23. Miaskowski C, Dodd MJ, West C, et al. Lack of adherence with the analgesic regimen: a 

significant barrier to effective cancer pain management. J Clin Oncol. 2001;19(23):4275–4279. 

24. Oldenmenger WH, Sillevis Smitt PAE, de Raaf PJ, van der Rijt CCD. Adherence to analgesics in 

oncology outpatients: focus on taking analgesics on time. Pain Pract. 2017;17(5):616–624. 

25. Partridge AH, Avorn J, Wang PS, Winer EP. Adherence to therapy with oral antineoplastic agents. 

J Natl Cancer Inst. 2002;94(9):652–661. 

26. Banna GL, Collova E, Gebbia V, et al. Anticancer oral therapy: emerging related issues. Cancer 

Treat Rev. 2010;36(8):595–605. 

27. Nieuwlaat R, Wilczynski N, Navarro T, et al. Interventions for enhancing medication adherence. 

Cochrane Database Syst Rev. 2014;(11):CD000011. 

28. Law AV, Sakharkar P, Zargarzadeh A, et al. Taking stock of medication wastage: unused 

medications in US households. Res Social Adm Pharm. 2015;11(4):571–578. 

29. Hill-Taylor B, Walsh KA, Stewart S, Hayden J, Byrne S, Sketris IS. Effectiveness of the 

STOPP/START (Screening Tool of Older Persons' potentially inappropriate 

Prescriptions/Screening Tool to Alert doctors to the Right Treatment) criteria: systematic review 

and meta-analysis of randomized controlled studies. J Clin Pharm Ther. 2016;41(2):158–169. 

30. Speer ND, Dioso J, Casner PR. Costs and implications of discarded medication in hospice. J 

Palliat Med. 2013;16(8):975–978. 

31. Hauser JM, Chen L, Paice J. Down the drain: the cost of medications wasted in hospice. J Pain 

Symptom Manage. 2006;31(5):379–380. 

32. The lists of the price standards for medicines prescribed under the Health Insurance System and 

the information on generic drugs. 2016; http://www.mhlw.go.jp/topics/2014/03/tp0305-01.html. 

Accessed March 14, 2018. 

33. Ministry of Health, Labour and Welfare of Japan. Vital Statistics Japan. 2018. 

https://ganjoho.jp/reg_stat/statistics/dl/index.html#mortality. Accessed March 14, 2018. 

34. Ministry of Health, Labour and Welfare of Japan. Outline of trend of dispensing medications 

expenses 2015 degree version. 2016. http://www.mhlw.go.jp/topics/medias/year/15/gaiyou.html. 

Page 10 of 16

http://mc.manuscriptcentral.com/ajhpm

American Journal of Hospice and Palliative Medicine

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review

Accessed March 14, 2018. 

35. Weiss SC, Emanuel LL, Fairclough DL, Emanuel EJ. Understanding the experience of pain in 

terminally ill patients. The Lancet. 2001;357(9265):1311–1315. 

36. Morita T, Miyashita M, Shibagaki M, et al. Knowledge and beliefs about end-of-life care and the 

effects of specialized palliative care: a population-based survey in Japan. J Pain Symptom 

Manage. 2006;31(4):306–316. 

37. Akiyama M, Takebayashi T, Morita T, et al. Knowledge, beliefs, and concerns about opioids, 

palliative care, and homecare of advanced cancer patients: a nationwide survey in Japan. Support 

Care Cancer. 2012;20(5):923–931. 

38. Morita T, Tsunoda J, Inoue S, Chihara S. Concerns of Japanese hospice inpatients about 

morphine therapy as a factor in pain management: A pilot study. Journal of Palliative Care. 

2000;16(4):54-58. 

39. Bicket MC, Long JJ, Pronovost PJ, Alexander GC, Wu CL. Prescription opioid analgesics 

commonly unused after surgery: a systematic review. JAMA Surg. 2017;152(11):1066–1071. 

40. Maughan BC, Hersh EV, Shofer FS, et al. Unused opioid analgesics and drug disposal following 

outpatient dental surgery: a randomized controlled trial. Drug and Alcohol Dependence. 

2016;168:328–334. 

41. Bartels K, Mayes LM, Dingmann C, Bullard KJ, Hopfer CJ, Binswanger IA. Opioid use and 

storage patterns by patients after hospital discharge following surgery. PLoS One. 

2016;11(1):e0147972. 

42. McCauley JL, Back SE, Brady KT. Pilot of a brief, web-based educational intervention targeting 

safe storage and disposal of prescription opioids. Addictive behaviors. 2013;38(6):2230–2235. 

43. Reddy A, de la Cruz M, Rodriguez EM, et al. Patterns of storage, use, and disposal of opioids 

among cancer outpatients. Oncologist. 2014;19(7):780–785. 

44. US Food and Drug Administration. Disposal of Unused Medicines: What You Should Know. 

2018. 

https://www.fda.gov/Drugs/ResourcesForYou/Consumers/BuyingUsingMedicineSafely/Ensuring

SafeUseofMedicine/SafeDisposalofMedicines/ucm186187.htm. Accessed April 30, 2018. 

45. US Food and Drug Administration. Where and How to Dispose of Unused Medicines. 2018. 

https://www.fda.gov/forconsumers/consumerupdates/ucm101653.htm#steps. Accessed April 30, 

2018. 

46. US Department of Justice Drug Enforcement Administration. Drug Disposal Information. 

https://www.deadiversion.usdoj.gov/drug_disposal/index.html. Accessed April 30, 2018. 

47. US Department of Justice Drug Enforcement Administration. National Prescription Drug Take 

Back Day. https://www.deadiversion.usdoj.gov/drug_disposal/takeback/index.html. Accessed 

April 30, 2018. 

Page 11 of 16

http://mc.manuscriptcentral.com/ajhpm

American Journal of Hospice and Palliative Medicine

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review

48. US Environmental Protenction Agency. How to Dispose of Medicines Properly. 2009. 

https://archive.epa.gov/region02/capp/web/pdf/ppcpflyer.pdf Accessed April 30, 2018. 

49. Government of Canada. Safe disposal of prescription drugs. 

https://www.canada.ca/en/health-canada/services/safe-disposal-prescription-drugs.html. 

Accessed April 30, 2018 

50. Institute for Safe Medication Practices Canada. Opioid Stewardship. 

https://www.ismp-canada.org/opioid_stewardship/. Accessed April 30, 2018. 

51. medsdisposal: easier than you think. 2017. http://medsdisposal.eu/. Accessed April 30, 2018. 

52. Shima Y, Tsuneto A, Hosokawa T, Miyashita M, Yamasaki A, eds. Hospice and Palliative Care 

White Paper 2016. Tokyo: Seikaisha; 2016.  

 

Page 12 of 16

http://mc.manuscriptcentral.com/ajhpm

American Journal of Hospice and Palliative Medicine

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review

Table 1. Patient Characteristics (n = 90) and Frequency of Unused Medications by Drug Category 

Mean (±SD) age (years) 71 ± 11 

Male 47 (52) 

Cancer type   

 Gastrointestinal 40 (44) 

 Lung 17 (19) 

 Genitourinary 7 (8) 

 Breast 5 (6) 

 Other 13 (14) 

Admission from home to the PCU 52 (58) 

Living alone 11 (12) 

Receiving medication from family physicians 44 (49) 

No. patients with UM by drug category 
 

 Gastrointestinal drugs 86 (96) 

  Antacids 74 (82) 

  Laxatives 71 (79) 

  Anti-emetics 34 (38) 

 Non-opioid analgesics 67 (74) 

  NSAIDs 61 (68) 

  Acetaminophen 28 (31) 

 Opioids 55 (61) 

  Strong opioids 45 (50) 

  Short-acting opioids 41 (46) 

  Long-acting opioids 40 (44) 

 Psychotropic drugs 48 (53) 

 Oral anticancer drugs  9 (10) 

 Others 81 (90) 

  Cardiovascular system drugs 48 (53) 

  Steroids 23 (26) 

  Drugs for diabetes mellitus 13 (14) 

Unless indicated otherwise, data are presented as n (%). 

NSAIDs, non-steroidal anti-inflammatory drugs; PCU, palliative care unit; UM, unused medications. 
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Table 2. Number and Cost of Unused Medications by Drug Category in All Patients 

Drug category No. UM
A
 (%) Cost (USD) of UM

B
 (%) 

Gastrointestinal drugs 13 004 (33) 2457 (9) 

Non-opioid analgesics 5500 (14) 1406 (5) 

Opioids  4417 (10) 12 727 (47) 

Psychotropic drugs 2819 (7)  770 (3) 

Oral anticancer drugs 365 (1) 2200 (8) 

Others 13 823 (35) 7524 (28) 

Total 39 628 (100) 27 085 (100) 

Mean total per patient 440 301 

A
Includes tablets, packs, patches, and suppositories. 

B
Currency conversion: USD 1 = ¥ 100. 

UM, unused medications. 
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Table 3. Comparison between 2 Groups (High and Low Cost) Based on the Total Cost of Unused 

Medications 

 High cost group 

(n = 22) 

Low cost group 

(n = 68) 

P-value 

Mean (±SD) age (years) 68 ± 10 72 ± 12 .18 

Male 13 (59) 34 (50) .46 

Cancer type      

 Gastrointestinal 9 (41) 39 (57) .18 

 Lung 6 (27) 11 (16) .25 

 Genitourinary 2 (9) 5 (7) 1.0 

 Breast 0 (0) 5 (7) .33 

 Other 5 (23) 8 (12) .29 

Admission from home to PCU  17 (77) 35 (51) .03 

Living alone  2 (9) 10 (15) .72 

Receiving medication from family physicians 15 (68) 29 (43) .04 

% UM by category (95% CI)     

 Gastrointestinal drugs  32 (25, 40) 35 (30, 40) .76 

 Non-opioid analgesics 18 (10, 25) 12 (8, 15) .06 

 Opioids 16 (10, 22) 7 (4, 10) <.0001 

 Psychotropic drugs  4 (1, 7) 6 (4, 9) .50 

 Oral anticancer drugs  4 (–2, 10) 0.3 (0, 1) .02 

 Others  26 (19, 32) 39 (33, 46) .04 

% Cost of UM by category (95% CI)    

 Opioids 51 (36, 66) 21 (14, 28) <.0001 

 Oral anticancer drugs  14 (0, 28) 3 (0, 6) .02 

 Gastrointestinal drugs  10 (3, 16) 18 (13, 22) .02 

 Non-opioid analgesics 6 (2, 9) 7 (3, 10) .56 

 Psychotropic drugs  2 (0, 3) 6 (3, 10) .64 

 Others  18 (8, 29) 46 (37, 54) .001 

Unless indicated otherwise, data are presented as n (%). 

The high cost group consisted of patients in the top 25th percentile of total unused medications (UM) cost. In this group, the mean 

number and cost of UM were 719 and USD 780, respectively. The low cost group consisted of the remaining 75% of patients and the 

mean number and cost of UM in this group were 350 and USD 146, respectively. 

CI, confidence interval; PCU, palliative care unit; UM, unused medications. 
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Table 4. Methods of Disposal of Unused Medications (UM) in All Patients and in Patients Stratified 

According to the Total Cost (High and Low Cost
A
) of UM 

Disposal method All patients  High cost group  Low cost group P-value 

Not dispose 49 (62) 19 (95) 30 (51) .0003 

Discard in the trash 19 (24) 6 (30) 13 (22) .5 

Request physicians to adjust prescription 13 (17) 3 (15) 10 (17) 1.0 

Give away to someone  4 (5) 3 (15) 1 (2) .05 

Flush down the sink or toilet 0 (0) 0 (0) 0 (0) – 

Other  7 (9) 3 (15) 4 (7) .4 

Data are shown as n (%). 

Patients (or families or caregivers) were asked to respond to the question, “How did you deal with UM?” 

Respondents could provide multiple answers and some patients did not provide any answer. 

A
The high cost group consisted of patients in the top 25th percentile of total UM cost, whereas the low cost 

group consisted of the remaining 75% of patients. 
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