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ABSTRACT

Background: The number of elderly people with comorbidities who experience dysphagia associated with geriatric disorders, such
as stroke, Parkinson’s disease, and Alzheimer’s dementia, is increasing. Consequently, the demand for long-term prescriptions of
powdered medications is expected to rise. Most patients procure repackaged prescription medications from pharmacies; however,
the guidelines regarding their expiration dates are unclear. Objectives: The aim of this study was to assess awareness among adults
regarding the expiration dates and drug stability issues associated with repackaged prescription medications, including powdered
medications. Methods: A questionnaire with 16 components was designed and distributed online (August 1-September 1, 2019) to
adults aged 19 years or older. Statistical analyses, including descriptive analysis and chi-square test, were conducted on the obtained
data. A p-value <0.05 was considered significant. Results: Data from 254 respondents were analyzed; 191 (75.20%) respondents
worked in non-healthcare-related fields. A significant number of healthcare workers recognized the stability issues associated with
powdered medications (p<0.001). However, a large proportion of healthcare workers were not aware of the expiration dates
(»>0.05). Conclusions: More than half of the total respondents, including healthcare workers, were not familiar with the appropriate
expiration dates of repackaged prescription medications. The establishment of evidence-based guidelines regarding drug expiration
dates and the dissemination of awareness among patients are required. Furthermore, clinical practices including repackaging or
pulverizing medications for long-term prescriptions should be avoided owing to the associated drug stability issues.
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Table 1, Characteristics of respondents
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Characteristics N %
Total 254 100.00
Gender Male 134 52.76
Female 120 47.24
20-29 69 27.17
30-39 27 10.63
40-49 45 17.72
Age (years) 50-59 47 18.50
60-69 21 8.27
>70 45 17.72
~Middle school 3 1.18
Education Level High school 58 22.83
College/University 133 52.36
Graduate school 60 23.62
Healthcare related 1: healthcare professional (Pharmacist/Nurse/Medical Doctor) 51 20.08
Occupation/Major Healthcare related 2: other 12 4.72

Non-healthcare related

191 75.20
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Table 2. Familiarity with medications

Question Answer N %
Total 254 100.00
~1 103 40.55
2-3 97 38.19
How frequently visit pharmacy per month during recent a year? 4-5 21 8.27
6-7 13 5.12
>8 20 7.87
Is there any medication taking for more than 3 months? es % 38.58
No 156 61.42
Is there anyone (yourself, family member or housemate) taking pulverized medications after grinding pills Yes 30 1181
No 224 88.19
Table 3. Awareness of expiration dates of repackaged prescription medications (at room temperature)
Question Answer N %
Total number of respondents 254 100.00
<1 month 15 591
1 month 20 7.87
2 months 13 5.12
3 months 39 1535
Expiration date of pills after 6 months 38 14.96
opening the original package 9 months 0 0.00
1 year 51 20.08
1.5 years 2 0.79
2 years 3 1.18
Same as the date printed in the original package 73 28.74
<1 month 45 17.72
1 month 53 20.87
2 months 13 5.12
3 months 72 28.35
Expiration 'date of repackaged pills for 6 months 47 18.50
unit-dose at pharmacy
9 months 0 0.00
1 year 22 8.66
1.5 years 0 0.00
2 years 2 0.79
<1 month 106 41.73
1 month 67 26.38
2 months 9 3.54
3 months 44 17.32
Expirati(.)n date of repa'cka.ged pulverized powder for 6 months 15 501
unit-dose after grinding pills at pharmacy
9 months 2 0.79
1 year 10 3.94
1.5 years 0 0.00

2 years 1 0.39
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Table 4, Behavioral preferences on pulverizing method for long-term prescription pills (e.g., 3 months) assuming you have dysphagia

Question Answer N %
Total number of respondents 254 100.00
) ) ) At home myself 16 6.30
Where to grind prescribed pills . . o
At a pharmacy dispensing prescription drugs 238 93.70
All at once 1 0.39
How many t imes to pulverize 3 n_lonths Several times with time interval 5 1.97
prescription drugs at home (N=16)
Single unit at a time 10 3.94
All at once 128 50.39
How many times to pulverize 3 months’ . T
prescription drugs at pharmacy (N=238) Twice with time interval 79 31.10
Three times with time interval 31 12.20
Yes 34 13.39
Do you think it’s okay to grind any pill? o )
No. There are some medications shouldn’t grind 220 86.61

Table 5. Subgroup analyses on awareness of expiration dates of repackaged prescription medications and behavioral preferences on
pulverizing methods for prescription pills

Variables HCRO Non-HCRO p-value*
Total number of respondents 63 191
Expiration date of pills after opening <6 months 33 92 0.101
the original package >6 months 30 99
Expiration date of repackaged pills <2 months 32 79 0.123
for unit-dose at pharmacy >2 months 31 112
Expiration date of repackaged pulverized powder <1 month 47 126 0.131
for unit-dose after grinding pills at pharmacy >1 month 16 65
) Once all pills 22 106 0.002
Preference on pulverizing pills at pharmacy
Divide twice or three times 38 72
. ) ) Not aware 0 63 <0.001
Awareness of existence of pills should not grind
Aware 34 157

Reference is assigned according to the medication storage standards recommended by the Korean Pharmaceutical Association.
HCRO, healthcare related occupation; RR, relative risk; CI, confidence interval
*Chi-square test
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