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Abstract. In recent years, many medical accidents have been caused by the 
confusing designs of pharmaceutical packages and displays. For osteoporosis 
treatment, a common disorder of elderly females, improving display visibility 
and operability is especially important. However, since the osteoporosis drugs 
to be taken once a week are sold in various package designs, differences of 
viewability, understandability, and operability must be clarified from the 
differences of package design. We performed experiments as follows. 
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1   Introduction 

In recent years, many medical accidents have been caused by the confusing design of 
pharmaceutical packages and displays [1]. For osteoporosis treatment, a common 
disorder of elderly females, improving display visibility and operability is especially 
important. Also, the osteoporosis drug used in this research is bisphosphonate in 
weekly doses. Improving this drug’s display visibility is more important than other 
displays of PTP-sheets for the following reasons. 

• Long-term continued use is necessary. 
• The drug has specific precautions due to bisphosphonate. 
• If these precautions aren’t heeded, such side effects as digestive disorders are 

possible. 
• Taking a drug once a week is relatively uncommon in Japan. 

Thus, we have researched the display of osteoporosis drugs that are taken weekly 
[2]. However, since the osteoporosis drugs taken weekly are sold in various package 
designs, the differences of viewability, understandability, and operability must be 
clarified from the differences of package design. We performed the following 
experiments. 

2   Experimental Overview 

Four types of osteoporosis drugs are sold in weekly doses (Figs. 1a-d). These drugs 
are packaged in “blister cards” with one or two tablets, because the precautions of the 
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drugs need many words. A “blister card,” which covers the drug in PTP sheets with 
paper and resembles a card comes in two package types. 

• “Card-type”: a tablet is removed directly from the card (Figs. 1a-b). 
• “Fold in three-type”: a tablet can be removed from the card after opening the fold 

(Figs. 1c-d). 

Forty-eight senior citizens served as participants in this experiment. We showed 
these drugs individually to each participant and then sent out questionnaires about the 
drugs to them. The orders of the shown drugs were counter-balanced. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

(a) Drug A        (b) Drug B 
 

 
 
 
 
 
 
 
 
 
 
 

 

(c) Drug C        (d) Drug D 

Fig. 1. All osteoporosis drugs taken weekly 

3   Questionnaire 

The questionnaires in questionnaire sheets had 14 items (Table.1). Participants 
evaluated each item on a scale of 1 to 7. The oral questionnaires had two items 
(Table.2). Participants selected the best drug from the four drugs. 
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Table 1. Questionnaire items on 1 to 7 scale 

Number Content 
Q. 1 Do you think the display of “weekly dose” is eye-catching? 
Q. 2 Do you think the precautions for taking this drug are eye-

catching? 
Q. 3 Do you think the characters are easy to read? 
Q. 4 Do you think the colors are easy to use? 
Q. 5 Do you think the display is easy to understand? 
Q. 6 Do you think the way of coping with mistaken dosages of 

this drug are easy to understand? 
Q. 7 Do you think the place for writing the date for taking this 

drug is right? 
Q. 8 Do you think it is easy to remove the tablets from the 

package? 
Q. 9 Do you think the package is easy to handle? 

Q. 10 Do you think it is easy for recycling? 
Q. 11 What do you think about its desirability? 
Q. 12 What do you think about its tenderness? 
Q. 13 What do you think about its familiarity? 
Q. 14 What do you think about its complexity? 

Table 2. Oral questionnaire items 

Number Content 
Q. 1 Which drug do you think is the best for preventing dosage 

mistakes? 
Q. 2 Which drug do you think best prevents taking the wrong 

medicine? 

4   Experimental Result 

The average score of each questionnaire is shown in Fig. 2. We performed an analysis 
of the principal components on the averaged scores. The eigenvector of each item 
from the first component is shown in Fig. 3, and the eigenvector of each item from the 
second component is shown in Fig. 4. As a result, we extracted the first and second 
bases. The first basis expresses the “drug’s visibility,” and the second basis expresses 
the discrimination between “look” and “handling.” 

The point of the principal component of each drug is shown in Fig. 5, where the 
vertical axis is the first component and the horizontal axis is the second component. 
We got the following classification from Fig. 5. 

• Easy to view from physical aspect: Drug A. 
• Easy to use: Drugs B and C. 
• Good impression of display: Drug D. 

The scores of Drugs C and D for question Nos. 8 and 9 were lower than the scores 
of Drugs A and B because the pharmaceutical package designs of Drugs A and B are 
“card-type” but Drugs C and D are “fold in three-type”. We got a two-factor analysis  
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Precautions aren't eye-catching

Characters aren't easy to read Characters are easy to read

Colors aren't easy to view Colors are easy to view

Display isn't easy to understand Display is easy to understand

Way of coping isn't easy to understand

Place to write a date isn't right

Way of coping is easy to understand

It isn't easy to remove the tablets

Place to write a date is right

Package isn't easy to handle

It is easy to remove the tablets

It isn't easy to recycle

Package is easy to handle

Not desirable

It is easy to recycle

Not tenderness
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Not familiarity
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Familiarity
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Very

 

Fig. 2. Average score from each questionnaire 
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Fig. 3. Eigenvector of each item from first component 
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second component
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Fig. 4. Eigenvector of each item from second component 
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Fig. 5. Points of principal component of each drug 

of variance of each question item. The factors are “gender” and “four types of drugs.” 
The main effects from “gender” are significant on the following items. 

• Q4. Do you think the colors are easy to view? 
• Q6.Do you think the way of coping with mistaken dosages of this drug are easy to 

understand? 
The main effects from “four drugs” are significant on the following items. 

• Q1. Do you think the display of “weekly dose” is eye-catching? 
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• Q2. Do you think the precautions for taking this drug are eye-catching? 
• Q3. Do you think the characters are easy to read? 
• Q4. Do you think the colors are easy to view? 
• Q5. Do you think the display is easy to understand? 
• Q7. Do you think the place for writing the date for taking this drug is right? 
• Q8. Do you think it is easy to remove the tablets from the package? 
• Q9. Do you think the package is easy to handle? 
• Q13. What do you think about its familiarity? 
• Q14. What do you think about its complexity? 

These results show that the effect of “four types of drugs” is stronger than the 
effect of “gender.” 

5   Results of Oral Questionnaires 

The numbers of answers for the two oral questions (Table.2) are shown in Figs. 6a-b. 
From Figs. 6a-b, “Drug A” was selected by many people both in Q1 and Q2 
(Table.2). 

The result shows that “Drug A” is well organized for visibility and preventing 
“mistaken dosages” and “taking the wrong medicine.” 
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(a) Question 1      (b) Question 2 

Fig. 6. Number of answers for two oral questions 

6   Conclusion 

In this study, we experimentally clarified how viewability, understandability, and 
operability differ depending on the differences of the package designs of osteoporosis 
drugs. The results of the principal component analysis, suggest the positioning from 
the principal component points of each drug. The results of the analysis of variance to 
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each question item suggest that the effect of “four types of drugs” is stronger than the 
effect of “gender.” From the results of oral questionnaires, “Drug A” was selected by 
many people both in Q1 and Q2 (Table.2). “Drug A” is well organized for visibility 
and for preventing “mistaken dosages” and “taking the wrong medicine.” 
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