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Abstract 

Rationale, aims, and objectives: We have developed an innovative electronic device for supporting 

appropriate drug therapy and life. We used the device to monitor life and drug taking by elderly subjects 

including independent patients and patients who need home care services. The usefulness and usability of the 

device for monitoring life related subjects and adherence to drug therapy were evaluated. Methods: After 

obtaining informed consent for the study, we monitored 10 elderly subjects using the device for one month. 

After collecting the data, we analyzed personal daily life using both one-month personal monitoring tables and 

radar charts. The usefulness and potential of the device were evaluated. Results: All subjects finished 

monitoring without difficulty in handling the device. The subjects evaluated the device for ease of use and 

usefulness; they assessed that that the device was usable. In addition, cooperating medical staff and families 

evaluated the analysis of the radar chart highly due to its being understandable at a glance. Conclusion: 

Community based medical care needs practical strategies to cope with supporting the elderly, both independent 

patients and dependent ones who need home-care. Simple electronic devices have the potential to be used by 

elderly patients as an affordable tool. The monitoring results could be shared not only by medical staff but also 

with families and patients who need the information. 

Keywords: Life, Adherence, Monitoring, Electronic devices, Community based medical care. 

INTRODUCTION 

Current statistics shows that the increasing proportion of the elderly is not just an issue for developed 

countries, but is becoming a serious issue worldwide. Thus, the delivery of appropriate and sustainable 

medical care is a priority for all countries. In Japan, one-fourth of population is already over 65 with 

around 70% of the elderly visiting hospital and clinics regularly for the therapy of chronic diseases[1].To 

provide effective medical care and drug therapy for the elderly, it is always necessary to observe 

patients’ background including basic physical condition, mental status, and family status. It means that 

the appropriate analysis of adherence needs not only to monitor drug taking but also monitor life status 

in the community setting. However, so far there are no relevant and affordable ways to monitor the 

elderly life and related factors in the community setting. 

To investigate the reality of the elderly life including basic physical condition, everyday life activity, 

communication and drug taking status in their homes, we used an electronic device, which we have 

developed as a practical monitoring tool, and monitored twelve life related parameters of the elderly 

subjects. 

MATERIALS AND METHODS 

We choose one group of over 75 year olds (5 subjects) who visited outpatient’s clinic regularly with 

some chronic diseases and another over 75 group (5 subjects) using home care service by community 

nurses and doctors. We selected one control subject, who was able to check the use of the devices for a 

month with a double check by a partner. After obtaining informed consent for the study from all 

subjects, we instructed the subjects on use of the electronic Everyday Life Check Card devices, which 

are push-button type devices (Fig 1). The contents of the cards are divided into 4 categories, ●Basic life: 

meals, water drinking, evacuation, urination, and sleep ●Vitality: condition of body, mood, activity, 

bathing ●Adherence to drug therapy: drug taking ●Tendency of dementia or depression: chatting with 

someone (communication), hanging clothes. At the beginning of the study, we performed the Hasegawa
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Dementia Test for all subjects after informed consent. Subjects were 

asked to use (push once a day) the device for a month, and return it to 

the clinic staff or community nurse respectively. Table 1 shows the 

monitoring items and scores (level 1–3), with which we evaluated 

individual monitoring result. In addition that, subjects had the 

opportunity to assess the devices for usability and make free comments. 

After collecting all of the electronic device cards, we reviewed the data 

and summarized it. The data collected by the devices was transferred to 

a personal computer using a reader and the results observed as shown in 

Fig 2. 

Statistical analysis 

Statistical analysis was performed using Microsoft Excel 2010 

(Microsoft Corporation, Redmond, WA, USA). Inter-group analyses 

were performed using Student’s t-test. P values less than 0.05 were 

considered significant. 

RESULTS 

There were no subjects with significant dementia; all subjects were 

within normal range based on the scores for the Hasegawa Dementia 

Test. All subjects successfully used the electronic devices for a month. 

There was no difficulty in handling of electronic devices. From the data 

analysis we are able to monitor the elderly subjects' life situation every 

day for a month. Fig 3 shows the personal monitoring data for a subject 

for a month. Individual item results can be checked on the display. Fig 4 

shows the radar chart for one subject and shows that personal tendencies 

can be seen at a glance. Fig 5 shows another subject's personal 

monitoring data for a month. The one-month observation data shows 

that this subject was able to resume using the device even after 

hospitalization. Fig 6 shows the radar chart for a second subject. In the 

chart, it is can be seen that there were very few baths taken and changes 

of clothing for this person during the month. In this way, monitoring 

results and radar charts are able to show understandable personal 

tendencies at a glance. For other subjects, one subject had very 

fluctuating appetite, another subject tend to be constipated, one subject 

had no communication for several days, and another subject tended to 

skip taking drugs. The comments by the subjects included were many 

positive opinions such as enjoy using the device and it is good 

opportunity to observe myself objectively (Table 2). As for the design 

of the electronic devices, all subjects evaluated that the devices have 

good shape, color, and reasonable size. There were a few difficulties 

such as the subject who stopped using the device before the end of the 

month because the sound when he pushed button was too low for him 

(difficulty of hearing sound) and this made it difficult for him to 

confirm that he had definitely pushed the button. In addition, 83% of 

subjects requested higher sound levels in response to button presses. 

From the results, there were no significant differences of adherence to 

drug therapy regimens between independent patients and patients who 

needed home care. By using devices, we were able to compare 

monitoring results for the card devices between home care group and 

outpatient clinic group. The comparison of results using the area of 

radar charts showed that the total score for the home care group was 

significantly lower than for the outpatient clinic group (Table 3). 

However, there was no significant relationship between age and 

background of subjects. Since the control subject was able to use the 

using electronic devices for a month, we could confirm that the test 

devices were reliable.  

 

 

Figure 1: Electronic device card (Everyday Life Check Card For the elderly) 

 

Figure 2: Device, reader and personal computer for observing the results 



 

93 

 

Figure 3: Example of Personal Results 1: Data for one month of monitoring 

 

 

Figure 4: Example of Personal Results 1: Radar chart evaluation 

  

3 choices 
A :1.00 ～1.70 
B :1.71～2.29 
C :2.30～3.00 

2 choices 
A :1.00 ～1.35 
B :1.36～1.64 
C :1.65～2.00 

Analysis of Radar Chart 
• Basic life; 0.58 B 

• Vitality; 0.57 B 

• Adherence to drug therapy; 0.97 A 

• Tendency of dementia; 0.80 A 

 High score is better and low score is 

worse. 

 Under 0.4 means some problems. 

 This subject does not have serious 

problems in everyday life. 

 Since vitality is the lowestin all items, this 

may indicate fatigue tendency. 

A : better 
B : moderate 
C :worse 
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Figure 5: Example of Personal Results 2: Data for one month of monitoring 

 

 
Figure 6: Example of Personal Results 2: Radar chart evaluation 

  

Analysis of Radar Chart 
• Basic life; 0.50 B 

• Vitality; 0.46 B 

• Adherence to drug therapy; 1.00 A 

• Tendency of dementia; 0.47 B 

• High score is better and low score is worse. 

• Under 0.4 means some problems. 

 Every score is natural in his age of 80s. 

 Even after hospitalization, he was able to 

start again without problems. 

 With this device, we observed very few 

baths and clothing changes. 

A : better 
B : moderate  
C :worse 
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Table 1: Monitoring items and scores 

Item of monitoring and their score 

Evaluation revel 1 2 3 

meal Atewell Ateaverage Atelittle 

water Drankwell Drankaverage Dranklittle 

stool Large amount Average  None 

urine 8 times< 1-7 times Very few or none 

sleep Slept well Sleptaverage Sleptlittle or none 

Condition of body Good Average Poor 

mood Good Average Poor 

activity Moved a lot Mostly sitting 

down  

Mostly in bed  

drug Took all Sometimes not 

taken 

Mostly not taken 

communication Spoke a lot Spoke a little Spoke very little or 

not at all 

bath Took a bath  Did not take a 

bath 

 

change clothes Changed  Not changed   

 

Table 2: Comments by patients 

Patient Comments 

Positive 

Good opportunity to know myself 4 

Simple and easy 5 

Data may be used to monitor diseases 2 

Appropriate card size 6 

Good impression of color 6 

Negative 

Louder sound better when pushing 4 

Alarm function desirable 1 

Want to see the data 1 

Touch tool could be useful 1 

Want to monitor more detailed things 1 

 

Table 3: Comparison of total monitoring results between home care 

group and outpatient clinic group 

 Home care patients 

No. Total score 

Outpatient Clinic patients 

 No. Total score 

1 0.943 11 0.947 

2 1.053 12 0.966 

3 0.797 13 1.124 

4 1.035 14 1.193 

5 0.692 15 0.886 

6 0.755 16 1.002 

7 0.555 17 1.004 

8 0.698 18 0.694 

9 1.453 missing data 19 0.700 missing data 

10 0.597 ( 0 ) For reference1.062 

MEAN  0.792  0.977 

S.D.    0.151 

Student’s t-test P = 0.037; P values less than 0.05  

DISCUSSION 

Constructing affordable community care systems and care strategies for 

the elderly is a major issue in health care worldwide including Japan. 

Appropriate drug therapy and life support are important subjects. In a 

previous study, we monitored drug taking with a different type 

electronic device that is able to monitor time and date when patients 

take out tablets from a device using paper packages. There were many 

patients who missed drug taking or take drugs at times different than 

scheduled[2].We know that these adherence problems are related to 

individual lifestyle and mental status of the patients: this is a serious 

issue in many studies[3-6].Given that everyday life and drug therapy are 

closely related for the elderly, this means that adherence data is not an 

independent matter. However, there is no simple way to monitor the 

basic life situation for patients, Thus, it is difficult to assess the 

relationship between life and adherence in the community setting[7, 8].In 

this study, we have successfully monitoring the life of elderly subjects 

and adherence with a simple electronic device (Fig1, 2). Since all 

monitoring items are essential physical and mental assessments, the 

subjects understood them well (Table1). In addition, all medical staff 

(nurse: 4, doctor: 2, pharmacists: 2) participating in this study found that 

knowing the basic physical condition of patients from simple results 

(radar chart) was extremely useful for checking the recent condition of 

patients during busy work in the community (Fig 4)[9].Grouping of 

monitoring parameters by category, we are able to see the results at a 

glance (Fig 4, 6). For community nurses, it is extremely useful to know 

about patient life, since their visiting opportunities are limited; it is 

always difficult to understand the situation and problems at home[10, 

11].So using this device has the potential for providing patient daily life 

activity information in the home[12]. In addition, it is useful to study 

relationship between physical parameters and adherence, or some 

parameters and mental status if we need to conduct a personal analysis. 

Ten subjects including 5 independent elderly and 5 patients who needed 

home care completed one month monitoring with electronic devices 

without significant handling difficulties. If there are no missing usage 

days, the device are able to collect one month of personal condition 

information (Fig 3, 4, 5, 6) Also, one patient who needed hospitalization 

during monitoring period was able to resume using the device without 

problems (Fig. 5). Since, there was no difficult handling or inputting 

data with the devices, it means that there is likely that most elderly 

patients can use it[13, 14]. 

There were both positive and negative assessments by the subjects 

(Table 2). Positive comments included the impression that users enjoy 

using the devices and had favorable opinions of the design. 

Furthermore, they also suggested other uses from the patients’ point of 

view, such as monitoring urine status, food taking and disease status[15]. 

As for negative comments, 80% wanted louder sounds when pushing 

the buttons of the devices. This could be an important aspect that needs 

modification for the devices. Other suggestions including adding an 

alarm function and a special touch tool when users push button are very 

practical ones that can be developed for future devices.  

We were able to compare scores of home care group and outpatient 

clinic group by using devices, (Table 3). The total score of independent 

patients was better than home care patients. Since there is no significant 

relationship between ages, it is accepted that independent status is 

important for total score, what we call Quality of Life and Ability of 

Daily Living. Since the results data of study were shared with medical 

personnel, community nurses were able to identify points for the next 

visit to patients. Given the importance of independent activity for the 

elderly that affects their life including adherence, it is difficult to 
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compare with objective data between patients with different living 

status. By using data collected by these devices, objective comparison 

of individual parameter is possible. Using this data, we were able to 

determine whether it was necessary to check or provide support for 

patients. In addition, there is a possibility to perform comparison study 

of items depend on our needs or interest. Since the parameters checked 

by the devices can be easily changed by revising the paper overlay sheet 

on the devices, it is possible to create personal monitoring parameters. 

This means that the devices can be used not only for feedback from 

individual patients but also as a simple study tool for various clinical 

research. 

When considering therapy and care for the elderly, we always need to 

look at their background. Since community based medical care is a key 

focus in all countries due to the increasing number of the elderly, there 

is increasing need for methods for monitoring their life and medication 

status. In addition, medical staff needs to communicate with other 

medical personnel[16-18]and extended family members[19].Simple 

electronic devices with low cost tools have the potential to support 

extended community based medicine.  

CONCLUSION 

Community based medical care needs practical strategies to cope with 

supporting the elderly, both independent patients and dependent ones 

who need home-care. Simple electronic devices have the potential to be 

used by elderly patients as an affordable tool. The monitoring results 

could be shared not only by medical staff but also with families and 

patients who need the information. 
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