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Impact of push-through-packages with electronic 

devices for accurate drug taking 

Kiyomi Sadamoto*, Hiroko Takamori, Takaharu Sadamoto, Kiyoshi Kubota 

Abstract 

Improved compliance is an issue in medical care and a previous study showed noncompliance 

measured via a survey and by counting unused drug. However, it is difficult to assess the 

frequency and timing of noncompliance in real time. In order to address these issues, we 

developed paper-made electronic devices with press through packages (PTPs) which recorded 

the time and frequency when users opened the PTPs. Using these devices, we studied the actual 

practice of self-administration of a hypertension drug (once a day). The data of 37 subjects 

using PTPs with electronic devices showed a discrepancy between actual compliance and 

subject-reported compliance. Only one subject (2.8%) had 100% compliance. There were 11 

(30%) subjects in the highest level compliance group and 8 (22%) in the lowest. In contrast, 35 

subjects (95%) reported perfect compliance by their own evaluation. Using innovative devices, 

it is possible to observe time, frequency, missed doses, and misuse in self administration. From 

an analysis of the correlation between subject background and noncompliance, all subjects had 

an equal possibility of noncompliance. This is the first report of actual patient compliance with 

real evidence of timing and frequency. The innovative electronic devices are particularly 

necessary for accurate control of drug therapy and cost-effective therapy with expensive drug-

use. 

Keywords: Compliance, Medical care, Electronic devices, Evidence, Drug therapy, 

Cost-effective. 

 

Introduction 

Press through packages (PTPs) are widely used for prescription drug and over the 

counter drug (OTC) pills and capsules. However, adherence with PTP medicine has not 

been well-studied with objective measures.
1
 We have developed and studied several 

types of PTPs with electronic devices, one of which has the ability to record the date 

and time that patients take their medicine (Figure 1). The data can be easily displayed 

on a computer screen in various medical settings such as an out-patient examination, 

hospital ward, community pharmacy, or nurse center.  

Materials and Methods  

Eligible subjects were patients prescribed to take same hypertension medication once a 

day on a regular basis; there was no specific age range. Those who required the support 

of other people to take the medication were not included. All enrolled subjects signed 

an informed consent. The electronic devices were fitted into the PTPs before being 

used by the subjects (Figure 2). The subjects were not informed of the recording 
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capabilities of the devices and were only asked to take 

their drugs in the usual manner. To confirm the devices 

were working properly, we included one subject who was 

informed of the mechanism of the devices to serve as a 

control. The control subject had very good compliance in 

our 2 week trial study in which we counted the used drug. 

After 1 month, we evaluated actual compliance of time and 

frequency of their drug-taking from the data recorded by 

the electronic devices in the PTPs. We also summarized 

the subjects’ personal evaluation statements. The subjects’ 

compliance was evaluated and assigned to one of four 

groups according to the frequency of misuse or missed 

doses: Level A; 0 to 2 times/month, Level B; once/week to 

3 to 4 times/month, Level C; twice/week to 3 to 10 

times/month, Level D; 3 times/week to >11 times/month 

(Table 1). 

Results  

Thirty-seven subjects [10 men (including the one control), 

27 women] were included in the study and the average age 

was 66.7 ± 14.1. No subjects had obvious dementia and all 

had a history of more than 3 months of taking the same 

hypertension drug. 

The compliance results as recorded by the electronic 

devices are shown in Table 2. There was a wide variation 

in compliance among the subjects. No subject achieved 

100% compliance other than the control subject. Only 30% 

of subjects qualified as Level A but almost all evaluated 

themselves at Level A (no missed doses) (Table 3). 

 

 

Figure 1: PTPs with electronic devices and usage 

The electronic devices combined with the PTP can be used for accurate monitoring of self-administration. The device records the date 

and time when users open the package. The data are easily displayed on computer or smartphone using an NFC (near-field 

communication) reader. 

 

 

 

Figure 2: Equipping PTPs with electronic devices 

The hypertension drug (olmesartan medoxomil) is placed into the electronic devices and patients are able to take drugs as usual. 

Ordinary PTPs can be equipped with the electronic devices by a pharmacist or medical provider. 
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Table 1: Compliance Groups 

 
Subjects were divided into four groups based on compliance level. 

 

Table 2: Compliance by group – electronic device 

 
About 40% of subjects showed poor compliance. 

 

Table 3: Compliance by group – subject evaluation 

 
Subjects’ self-assessment of compliance was much higher than actual compliance. 

 

The summary of the results as recorded by the PTPs and 

displayed with the NFC (near-field communication) reader 

(Figure 1) is shown in Table 4. Although subjects were 

instructed to take their medicine in the morning, the actual 

time varied between 6:52 and 12:11 depending on the day 

of the week. There were also days where the dose was 

completely missed as well as days where it was taken 

twice per the data recorded by the devices (Table 4). From 

the results of the questionnaire administered after the 

study, every subject implemented more than one method in 

order to help them be compliant with their drug regimen 

(Table 5). From the subject self-assessment of compliance, 

those who missed a dose 0 to 2 times per month reported 

no missed doses (Table 6). 

The data provided by the electronic devices revealed that 

some subjects took too many doses in 1 day while others 

tended to skip their drugs or took them at the wrong time 
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in the same pattern every day. There were also some 

subjects who opened several drug packages in 1 day (Table 

4). There was no correlation between subject background 

and noncompliance, and no significant correlation between 

age, sex, number of other drugs taken regularly, and 

whether or not the subject used other methods to aid 

compliance (Table 7).  

 

Table 4: Example of electronic device data 

 
This is an example of data shown on the computer display. The actual time that subjects took drugs is clearly shown. In addition, it is 

easy to see the date when the subjects skipped taking drugs. 

 

Table 5: Healing item and evaluation level among subjects 

 
From the self-assessments, about 50% of subjects tried some type of method to aid compliance, and they believed their compliance 

was better than it actually was and that they did not have any problems taking their drugs correctly. 
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Table 6: Self-assessment of noncompliance and reality 

 
There is a possibility that subjects’ comments regarding their compliance did not always show their actual compliance. Therefore, 

relying on an oral interview of compliance alone does not provide sufficient information for drug therapy. 

 

Table 7: Relationship between subject background and noncompliance 

 
There was no significant correction between subject background and noncompliance. 

 

Discussion 

Accurate drug taking is very important in a variety of 

medical care settings such as AIDS and cancer treatment 

where medicine may need to be taken at regular intervals, 

as well as in clinical trials.
2
 A previous study found that 

appropriate medication should be considered within the 

context of all medical care and is a complex matter as only 

10% to 15% of patients take their drugs correctly; this 

highlights the necessity for improvement.
3
 When 

medication is not taken as prescribed, it is difficult to 

assess the efficacy of the medical care or the therapeutic 

agent; therefore, adherence is a primary concern in the 

medical community. 

To date, there have not been sufficient data evaluating 

actual patient compliance within an objective study. In 

addition, measurements of compliance (adherence) vary 

across studies and intervention is often complex with 

multiple components.
4,5

 In fact, improving patient 

medication adherence for chronic disease requires 

addressing several issues such as patient behavior, 

improving drug regimens, reducing cost, and appropriate 

medication use including packaging solutions.
6
 In 

particular, patient behavior and appropriate medication use 

are medical-support issues which are applicable to medical 

care globally. In consideration of the above situation, we 

presented a strategy of an innovation in medical packaging 

to measure actual patient self-administration habits. 

Without a sophisticated manufacturing system, we created 

a simple device combining a PTP with an electronic 

recording device which has the potential to monitor 

various medical and lifestyle activities. Using this device, 

we studied actual drug-taking habits for 1 month.  

Tables 1, 2, and 3 show actual adherence with subjects 

divided into four compliance levels. Sixty-two percent of 

subjects were in Levels A or B which is quite similar to 

previous reports.
4,5

 However, only our trial reports the 

actual dates and times including frequency and misuse. 

Without the PTP electronic devices, it is difficult to assess 

actual noncompliance. A proper evaluation of hypertension 

therapy is not possible among patients with poor 

compliance.
7
 With actual compliance data and blood 
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pressure measurements, doctors are able to evaluate the 

efficacy of the prescription. Given the discrepancy 

between actual compliance and subject self-assessments, it 

is necessary to find ways to accurately measure 

compliance (Tables 2 and 3).
8,9

  

Table 4 shows an example of how the data displays on the 

computer showing the actual time and frequency the 

subject opened the PTP by day. Using these devices, even 

patients who live in remote areas or who have difficulty 

with frequent visits to an outpatient clinic can be 

monitored for compliance by medical professionals using a 

cloud system. This allows their medical team to support or 

advise patients on their drug-taking in an evidence-based 

manner. There is flexibility in the software design of the 

data display so that it can be remodeled depending on the 

needs or preference of the user and is also available to be 

viewed on a smartphone.  

According to the self-assessments, there was a tendency 

for subjects to try to appear as though there were no 

problems with their compliance in front of clinicians 

(Table 6). Usually, doctors and/or clinicians simply asked 

the subjects about their compliance verbally; however 

oftentimes subjects’ comments regarding their compliance 

did not reflect their actual compliance (Table 6). On the 

other hand, most of the subjects were aware of their need 

for better compliance as indicated by their use of other 

methods to help them take their medication according to 

schedule (Table 5).
10,11

 However, even with these methods 

employed, the level of actual compliance was not 

sufficient (Tables 2 and 3). There was no significant 

correlation between whether or not subjects utilized other 

methods and their level of compliance. Furthermore, there 

was no correlation between age, gender, and number of 

other drugs taken regularly and noncompliance, which 

means that every patient has equal potential to be 

noncompliant (Table 7). Given these data, inappropriate 

drug therapy and wasted cost of medical care are concerns. 

To develop effective and cost-effective drug therapy, it is 

useful to be able to monitor actual drug compliance.
12

 This 

electronic device provides one answer for practical change 

in accurate measurement of adherence. 

Conclusion 

Actual drug compliance remains uncertain with ordinary 

studies. The use of a simple electronic device such as the 

one described here has the potential to decrease or assess 

noncompliance and play a role in evidence-based drug 

therapy.  

Conflict of interest: None  

Acknowledgement 

We appreciate the participation of the patients and clinical 

staff who were involved and contributed to our study.  

References 

1. Zedler B.K., Joyce A., Murrelle L., Kakad P., Spencer E.H. A 

pharmacoepidemiologic analysis of the impact of calendar 

packaging on adherence to self-administered medications for 

long-term use Clin. Ther. 2011; 33:(5) 581-597.  

2. Hinkin C.H., Hardy D.J., Mason K.I., Castellon S.A., 

Durvasula R.S., Lam M.N., Stefaniak M. Medication adherence 

in HIV-infected adults: effect of patient age, cognitive status, 

and substance abuse. Ann. Intern. Med. 2000; 133:21-30. 

3. Ginsberg H.N., Elam M.B., Lovato L.C., Crouse J.R. III, 

Leiter L.A., Linz P., Friedewald W.T., Buse J.B., Gerstein H.C., 

Probstfield J., Grimm R.H., Ismail-Beigi R., Bigger J.T., Goff 

D.C. Jr., Cushman W.C., Simons-Morton D.G. Byington R.P. 

Effects of combination lipid therapy in type 2 diabetes mellitus. 

N. Engl. J. Med. 2010; 362:1563-1574.  

4. Sintonen H., Alander V. Comparing the cost-effectiveness of 

drug regimens in the treatment of duodenal ulcers. J. Health 

Econ. 1990; 9:85-101.  

5. Cadarette, S.M., Burden, A.M. Measuring and Improving 

Adherence to Osteoporosis Pharmacotherapy. Ann. 

Pharmacotherapy. 2009; 43:413-422 

6. Sadamoto K., Morimoto S., Kubota K. Supportive drug 

packaging for the elderly and patients with swallowing 

difficulties. 25th IAPRI Symposium on Packaging, Poster 17, 

Oct 2011. 

7. Schneider P.J., Murphy J.E., Pederson C.A. Impact of 

medication packaging on adherence and treatment outcomes in 

older ambulatory patients J. Am. Pharm. Assoc. 2008; 48:58-63. 

8. Wade S.W., Nadkar A., Macarios D., Tosteson A.N.A. Impact 

of medication adherence on health care utilization and 

productivity: self-reported data from a cohort of postmenopausal 

women on osteoporosis therapy. Clin. Ther. 2011; 33(12):2006-

2015. 

9. Donovan B. The repertoire of human efforts to avoid sexually 

transmissible diseases: past and present. Part 1: Strategies used 

before or instead of sex. Sex. Transm. Infect. 2000; 76:7-12. 

10. Takamori H., Sadamoto T., Himeno T., Sadamoto K. PTP 

with electric card devices support adherence and therapy 26th 

IAPRI Symposium on Packaging Proceedings 2013:586-588.  



Journal of Scientific and Innovative Research  

 

 

294 

11. Rusko E., van der Waarde K., Heinio R-L. Challenges to 

reading and understanding information on pharmaceutical 

packages. Proceedings of the 18th IAPRI World Packaging 

Conference 2012: 79-85. 

12. Sadamoto K., Mizoguchi M., Yamanouchi A., Morimoto S., 

Kubota K. Innovative tool for taking large pills for the elderly 

and patients with swallowing difficulties. The Pharma 

Innovation 2012; 1(8):1-4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


