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ABSTRACT 

Background. The latest medical information is available on the Web, and the acquisition of 
scientific evidence-based medical information requires health literacy skills to search and 
evaluate it. However, the digital divide means that people aged 65 years and over may have more 
restricted access to medical information on the Web than younger people. 
Objectives. The purpose of this study was to focus on the relationship between health literacy and 
the age-related digital divide when using the Internet to access medical information. The goal of 
the study was to develop teaching materials to foster health literacy in the elderly. 
Methods. We interviewed medical professionals to determine the relationship between health 
literacy and the characteristics of the elderly. The interview findings were verified using a 
questionnaire completed by the elderly. Based on the interview and questionnaire results, we 
devised learning goals for cultivating health literacy in the elderly. We develop learning material 
content, and explore the best channels to provide teaching materials. 
Results. The interviews with medical professionals indicated that elderly people are expected to 
exercise, eat a nutritionally balanced diet, build muscle, have goals and enjoyment, be interested 
in the outside world, be involved with society, work with friends, and be intimate with their 
families. Medical professionals mentioned that elderly people should receive regular health 
checkups, have a family doctor, and receive oral care to maintain a longer healthy life. The 
questionnaire results showed that elderly people who used the Internet to search for health and 
medical information had a higher level of health literacy than those who did not use it. 
Contributions. Elderly Internet users and nonusers are expected to cultivate their health literacy 
level by utilizing the learning materials, the final product of this research project.  
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INTRODUCTION 

In Japan, where the population is aging, health management for the elderly has become an important issue, 
and measures to extend healthy life expectancy are being sought (Reich, et al., 2011). The latest medical 
information is available on the Web, and the acquisition of scientific evidence-based medical information 
requires health literacy skills to search and evaluate it. However, the digital divide means that people aged 
65 years and over may have more restricted access to medical information on the Web than younger people 
(Schaffer, 2007). The purpose of this study was to focus on the relationship between health literacy and the 
age-related digital divide when using the Internet to access health and medical information. The goal of the 
study was to develop teaching materials to foster health literacy in the elderly in Japan.  

In this presentation, we report the results of a medical interview survey conducted with medical 
professionals to clarify factors related to the health literacy level of the elderly and the results of a 
questionnaire completed by the elderly to identify the relationship between age and use of the Internet when 
searching for health and medical information.  

LITERATURE REVIEW 

The main concepts that make up this study are health literacy, the digital divide, and healthy life expectancy. 
The following sections describe the established definitions and theory based on the reviews of existing 
research on these three concepts. 

Health Literacy of the Elderly: A Japanese-language Version of the 47-item European Health 
Literacy Survey Questionnaire (HLS-EU-Q47) 

Health literacy is defined as “the degree to which individuals have the ability to find, understand, and use 
information and services to inform health-related decisions and actions for themselves and others” 
(Hasbrouc, 2021). In recent years, the active involvement of patients in treatment has been recommended 
in Japan as well. To attain this recommendation, it is expected that patients themselves will acquire and 
evaluate knowledge about their illness and participate in treatment decision-making. Such health literacy is 
required for all patients, including the elderly. 

Self-reported health literacy assessment tools have been developed and used in previous studies. A 
study using the Communication and Critical Health Literacy (CCHL) scale, a health literacy assessment 
tool developed for the general public, identified that people with higher health literacy have healthier 
lifestyles and significantly fewer subjective symptoms (Ishikawa et al., 2008). A web survey of Japanese 
people aged 20–69 years, using the Japanese-language version of the HLS-EU-Q47, found the health 
literacy of Japanese people to be lower than that of people in European countries. There was a positive 
correlation between age and health literacy (Nakayama et al., 2015). By contrast, according to the results 
of a Japanese survey on the use of community medical services by the elderly, the early-stage elderly (65–
74 years) tend to think proactively about the use of community medical services and act positively. In 
comparison, the late-stage elderly (75 years or over) tend to have more health problems, but leave medical 
treatment decisions to medical professionals. In addition, they are less likely than the early-stage elderly to 
use Internet searches to find out solutions to their health problems (Zensho et al., 2015). 
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Digital Divide by Age 

The digital divide is the “gap between the group of people who have access to computers, the Internet, and 
online information and the group of people who do not.” There are regional divides, in which the difference 
is due to regional differences in Internet and broadband access, and individual digital divides, where the 
differences are due to physical conditions, social status, age, sex, and academic background. The main 
factors in individual digital divides are age, sex, education, and professional practice, with age being the 
largest factor (OECD, 2005). Schaffer (2007) argues that the media preferred by each age group is learned 
during adolescence, so it is natural that elderly people, who were not exposed to computers and network 
environments during adolescence, have poor Internet use. Other factors that influence the digital divide by 
age include (1) cognitive constraints, such as declines in short-term memory, reasoning ability, spatial 
cognition, and processing speed, (2) constraints on processing resources, such as attention and working 
memory, (3) a reduction of discriminating noise and information, (4) deterioration of audiovisual and other 
sensations, and (5) computer anxiety (Schaffer, 2007). 

Healthy Life Expectancy 

Healthy life expectancy refers to “a period of time when there are no restrictions on daily life.” According 
to the Ministry of Health, Labor and Welfare’s announcement in 2018, both the average life expectancy 
and healthy life expectancy of Japanese people are increasing, and according to statistics released by the 
World Health Organization in 2018, the average life expectancy of Japanese people is the highest in the 
world and the healthy life expectancy is the second-highest, after Singapore (World Health Organization, 
2018). 

RESEARCH DESIGN 

An overview of the research plan is shown in Figure 1. We first interview medical professionals to derive 
the relationship between health literacy and the characteristics of the elderly. We then verify the interview 
findings using a questionnaire completed by the elderly. Based on the results, we devise learning goals for 
cultivating health literacy in the elderly, develop learning material content, and explore the best channels 
to provide teaching materials. Finally, we ask the elderly to evaluate the learning materials. 

 

 
Figure 1. Research design 

 

In the following sections, we will present methodology and findings of the interviews with medical 
professionals and the questionnaire completed by the elderly.  

Year 1

• Literature review
• Interviews of medical 

professionals

Year 2

• Questionnaire for elderly
• Devise learning goals

Year 3

• Develop learning 
materials

• Search for delivery 
channel

• Evaluate learning 
materials
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INTERVIEWS WITH MEDICAL PROFESSIONALS 

Purpose 

The purpose of interviewing medical professionals was to derive factors related to the health literacy level 
of the elderly. We targeted medical professionals to limit the factors to those based on scientific evidence. 
Because the concept of “health literacy” was unfamiliar to medical professionals, it was translated into 
operational definitions of “positive for maintaining health,” “communication with medical professionals,” 
and “active in making decisions regarding treatment.” The following research questions were derived from 
these operational definitions. 

(1) What are the characteristics of elderly people who are willing to maintain their health? 

(2) What are the characteristics of elderly people who have good health communication with medical 
staff? 

(3) What are the characteristics of elderly people who actively participate in treatment decisions? 

In addition, the following research question was derived to capture the viewpoints of medical 
professionals regarding the maintenance of healthy life expectancy for the elderly. 

(4) What do you want the elderly to do to maintain healthy life expectancy? 

During the interview stage, the following research question emerged. 

(5) What is the relationship between Internet use and the health literacy of the elderly?  

We conducted interviews with medical professionals to seek answers to these research questions. 

Method 

Prior to the interview, a research plan, a description/consent form for collaborators, and an interview guide 
were prepared and examined by the Organizational Review Board of the Open University of Japan. 

Semi-structured interviews with 10 medical professionals (doctors, nurses, public health officers, 
registered dietitians, and physiotherapists) were conducted face-to-face, via the Web, and by telephone from 
February to June 2021 on the following matters. 

(1) Characteristics of elderly people who are positive about maintaining their health. 

(2) Characteristics of elderly people who have good health communication with medical staff. 

(3) Characteristics of elderly people who actively participate in treatment decisions. 

(4) What do you want the elderly to keep in mind to maintain a healthy life expectancy. 

Interviews were audio-recorded, with the permission of the interviewees, and transcribed. One 
researcher conducted a bottom-up content analysis based on grounded theory, and 44 codes related to the 
health literacy level of the elderly were identified. The code list and about 10% of the interview data were 
given to another researcher who was asked to code the responses using the list. We compared the coding 
results of the two researchers and calculated the degree of agreement between the two using Cohen’s κ. A 
high degree of agreement (κ = .90) was obtained. 

Interview schedule and profession 

Table 1 shows the interview schedule and each interviewee’s profession. 
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Table 1. Interview schedule, method, and interviewee’s profession 

ID Date Duration (min) Method Profession 

Af Feb 2, 2020 60 Face-to-face Public health officer 

Bf Feb 13, 2020 30 Face-to-face Physician 

Cf Feb 13, 2020 30 Face-to-face Registered dietitian 

Df Feb 14, 2020 30 Face-to-face Physician 

Em Feb 25, 2020 60 Face-to-face Physician 

Ff Feb 25, 2020 60 Face-to-face Nurse 

Gf Mar 5, 2020 30 Face-to-face Nurse 

Hm Apr 16, 2020 20 Web Physical therapist 

If Jun 7, 2020 30 Telephone Nurse 

Jf Jun 28, 2020 30 Face-to-face Nurse 

Note: ID = sequence of the interview (capital letter) and gender of interviewee (small letter). 

Results 

We identified the following tendencies of elderly people based on the analysis of interview data: 

Characteristics of elderly people who are positive about maintaining their health 

Elderly people who are willing to maintain their health have a good relationship with their family members, 
have a high level of interest in health, eat nutritious foods including meat and fish, have fun (e.g., have 
hobbies, are talkative) and goals, and have friends. By contrast, elderly people who are not positive have 
limited relationships with friends and family. Some interviewees articulated that many men who are isolated 
after retiring from their work and are unable to connect with the community have health problems.  

Characteristics of elderly people who have good health communication with medical staff 

Elderly people who have good health communication are well treated and have family support. They have 
good health and medical knowledge from TV and newspapers. By contrast, elderly people who do not 
communicate well with others are not well treated. They are indifferent to health and medical information, 
lack information acquisition skills, refuse to interact with medical personnel, forget doctors’ instructions, 
and have poor habit of maintaining a regular life.  

Characteristics of elderly people who actively participate in treatment decisions 

Elderly people who actively participate in treatment decisions acquire healthcare information on their own 
initiative. Elderly people who are reluctant to participate in treatment decision-making do not try to 
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understand the treatment method presented by the medical professionals and leave everything to the doctor. 
Their access to information is limited because they live alone. 

What do you want the elderly to do to maintain healthy life expectancy? 

Medical professionals who responded to this interview question wanted older people to maintain healthy 
life expectancy by exercising, eating a nutritionally balanced diet, building muscle, and having goals and 
enjoyment, being interested in the outside world, getting involved with society, working with friends, and 
being intimate with their family. They mentioned that elderly people should receive regular health checkups, 
have a family doctor, and receive oral care to maintain a longer healthy life. 

Relationship between Internet use and health literacy of the elderly 

The following citations are from medical professionals who mentioned the Internet use of the elderly. They 
were translated from Japanese by the author. The symbol after each utterance is the interviewee’s ID.  

 

Now that we are in the age of smartphones, there are many elderly [people] who are 65 years old or 
older who are good at using smartphones, so they search for health and medical information by 
themselves … and ask, “I found that this is good for [my symptom], but what do you think about it?”. 
Some of them are actually practicing. (Cf) 

 

Nowadays, there are various sources of information, such as lectures for patients and the Internet, for 
those who can actively access such places and those who do not. I am involved in deciding one treatment 
policy. I wondered if there would be a slight difference depending on whether or not patients are involved 
in the treatment decision. (Df) 

 

When I was asked what to do to use [the learning materials] for seniors’ gatherings, … I made it 
available on DVD at public halls. Because I heard some senior audiences couldn’t use the Internet at 
all. (If) 

 

Many people who are very positive about maintaining their health come to the hospital after checking 
online health and medical information. (Jf) 

 

From the aforementioned, it was suggested that the number of elderly people who can master 
information and communications technology tools such as smartphones is increasing, and that elderly 
people with digital literacy are highly interested in health and medical information and will investigate and 
work on their own. 

QUESTIONNAIRE COMPLETED BY THE ELDERLY 

Purpose 

Based on the results of the interviews with medical professionals, the following research questions were 
derived. 
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(1) What is the relationship between Internet use and health literacy level? 

(2) Is there a difference in health literacy level among the elderly depending on their age and gender? 

(3) Is there a correlation between health literacy level and lifestyle? 

To obtain answers to these research questions, we asked members of the elderly group to complete a 
questionnaire. 

Method 

The questionnaire was designed based on the research questions. In the printed version of the questionnaire, 
questions were adapted from the CCHL scale (five-point Likert scale) and included daily efforts to maintain 
health (open question), health and medical information sources (multiple choice), and Internet usage 
(multiple choice). We asked the reasons for not using the Internet (multiple choice), health and medical 
counselors (multiple choice), and the gender, age, and place of residence of the respondents. 

A questionnaire survey was conducted with the members of a group of elderly people who 
periodically attended seminars for the elderly held by local governments in the metropolitan area in a wide 
range of fields, such as politics, society, economy, and humanity. With the cooperation of a voluntary 
member of the study group, a questionnaire was distributed to a total of 96 members of the study group and 
their acquaintances from January 14 to 21, 2021, and 62 valid responses were obtained by the deadline. 

After inputting the responses into a spreadsheet and classifying them, responses related to health 
literacy level and Internet use (multiple choice) were analyzed using statistical methods. Answers to the 
open question about health self-management were content analyzed using qualitative data analysis software 
(NVIVO).  

We analyzed the relationship between the health literacy level and Internet use (chi-square test), the 
health literacy level and age (chi-square test), and the health literacy level and efforts to maintain health 
(correlation analysis). 

Results 

Respondent attributes 

Gender: There were 22 men, 39 women, and one who did not disclose their gender.  

Age: There were 32 respondents under 74 years of age and 30 over 75 years of age. 

Place of residence: 58 of the respondents lived in the Tokyo Metropolitan Area, one lived in Kansai, one in 
Shikoku, and two in Kyushu. 

Health literacy level 

Table 2 shows the average value of health literacy levels on a five-point Likert scale based on the CCHL 
scale. Critical health literacy tends to be lower than interactive health literacy. 

 

Table 2. Health literacy level (CCHL scale) 

Question Average 
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(i) I can collect health-related information from various sources. 4.11 

(ii) I can extract the health and medical information I want. 3.79 

(iii) I can understand and communicate the obtained health and medical information. 3.56 

(iv) I can consider the credibility of the health and medical information. 3.37 

(v) I can make decisions based on the information, specifically in the context of health-
related issues. 3.61 

 

Lifestyle for maintaining good health 

Figure 2 shows the frequency of practices used to maintain health (free response), by gender, derived from 
the content analysis. 

 

 
Figure 2. Activities to maintain health 

 

Men tended to try physical exercise and social activities, while women tended to try diet, health and 
medical information access, and dialog.  
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Source of health and medical information 

Table 3 shows the sources used to obtain information on health and medical care (multiple choice). The 
overwhelming majority of sources of health and medical information were television and radio. 

 

Table 3. Source of health and medical information (multiple choice, n = 62) 

Item Response Percentage 

1. Family, friends, acquaintances 42 67.74% 

2. Medical institutions and medical personnel 30 48.39% 

3. TV, radio 50 80.65% 

4. Internet 38 61.29% 

5. Other 7 11.29% 

 

Instrument for Internet access 

Table 4 shows the instruments the respondents used to obtain health and medical information on the Internet. 
Personal computers were the most common instruments used, followed by smartphones. 

 

Table 4. Instrument use in accessing the Internet (multiple choice, n = 38) 

Item Response Percentage 

1. Personal computer 32 84.21% 

2. Smart phone 23 60.53% 

3. Tablet such as iPad 9 23.68% 

4. Get family, friends, and acquaintances to operate 3 7.89% 

5. Other 1 2.63% 

 

Reasons for not using the Internet 

Table 5 shows the reasons why some respondents did not use the Internet. About half of the respondents 
answered “I don’t know how to use it,” overwhelming the other reasons. 
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Table 5. Reasons for not using the Internet (multiple choice, n = 24) 

Item Response Percentage 

1. I don’t know how to use it 11 45.83% 

2. I don’t have anyone who can teach me how to use it 2 8.33% 

3. Connection charges and devices (PCs, smart phones) are 
expensive 

2 8.33% 

4. I don’t need it 8 33.33% 

5. Other 4 16.67% 

 

Health and medical counselor 

Table 6 shows the people with whom respondents consulted and talked about health and medical care. 
Family, friends, and healthcare professionals were the most common. A majority of respondents relied on 
them for consultation and to talk about their health and medical care. 

 

Table 6. Health and medical counselors (multiple choice, n = 62) 

Item Response Percentage 

1. Family 39 62.90% 

2. Friends 39 62.90% 

3. Acquaintances on the internet 2 3.23% 

4. No one in particular 4 6.45% 

5. Medical professional (doctors, nurses, pharmacists, care 
managers, caregivers, etc.) 

39 62.90% 

6. Other 5 8.06% 

 

DISCUSSION 

In this section, we discuss the findings of the questionnaire completed by the elderly. 
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Health Literacy and Internet Use 

For the five health literacy levels, the Likert scales “I don’t think at all” (1) and “I don’t think so much” (2) 
were pooled together and converted to “1,” “Neither” (3) was assigned “0,” and “I think so” (4) and “I 
strongly think so” (5) were pooled together and converted to “+1.” Table 7 shows the results of the chi-
square test (degree of freedom = 2) after conversion. 

 

Table 7. Health literacy and internet use 

Question 

Average 
Significance 
probability Use Internet Do not use 

Internet 

(i) I can collect health-related information from various 
sources 4.00 4.18 .193 

(ii) I can extract the health and medical information I want 3.38 4.05 .084 

(iii) I can understand and communicate the obtained 
health and medical information 3.33 3.71 .025 

(iv) I can consider the credibility of the health and 
medical information 3.04 3.58 .084 

(v) I can make decisions based on the information, 
specifically in the context of health-related issues. 3.33 3.79 .060 

 

The test results show that responses to items “ii. I can extract the information I want from a lot of 
information,” “iii. I can understand the information and convey it to others,” “iv. I can consider the 
credibility of the health and medical information,” and “v. I can judge how reliable the information is” 
differed significantly (p = .01) between those who used and those who did not use the Internet, and the 
average score of those who used the Internet was higher than those who did not use it. These results indicate 
that there is a relationship between health literacy level and Internet use, and that elderly people who use 
the Internet have higher levels of health literacy. 

Age, Gender, and Health Literacy 

Respondents were divided into those under 75 years of age and those over 75 years of age. A chi-square 
test with health literacy levels along with gender showed no significant difference in age or gender.  

Health Literacy and Lifestyle 

We summed the values of the five health literacy level items and performed correlation analysis with the 
respondents’ practices to maintain health on a daily basis. Pearson’s correlation coefficient was .076, 
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indicating no significant relationship between health literacy level and daily practices. Figure 3 shows a 
scatter plot for the correlation. 

 

 
Figure 3. Practices to maintain health and health literacy level 

 

Interviews with medical professionals revealed the activities elderly people should practice to 
maintain their health, and the questionnaire completed by the elderly identified what they actually practiced 
to stay healthy. However, there was a minimal correlation between elderly practice and their health literacy 
level. This result differs from the findings of Ishikawa et al. (2008) who reported that those who have higher 
levels of communication and critical health literacy are more active in daily practices to maintain their 
health. 

CONCLUSION 

The results of interviews with medical professionals suggest that elderly people who use the Internet to 
obtain health and medical information have a higher level of health literacy than those who do not, and the 
results of the questionnaire of elderly people support this finding. Therefore, it is important for elderly to 
acquire the skills to access health and medical information on the Internet. 

The results of the questionnaire show that, among health literacy skills, the level of critical health 
literacy, including “determining how reliable information is” (3.58 on a five-point Likert scale) and 
“understanding information and communicating it to others” is low” Thus, we need to cultivate this element 
of health literacy, by teaching the elderly how to evaluate health and medical information to support 
decision-making about their own health. 

From the interviews with medical professionals, we found that men who become isolated after 
retiring from work and who are unable to connect with the community tend to have poor health conditions. 
This finding indicates the importance of social activity and interaction with other people in maintaining 
health. 
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Based on the abovementioned results, we plan to set the teaching material framework as follows. 

(1) What is health literacy? 

(2) How to search health/medical information in the library (printed information). 

(3) How to search health/medical information on the Internet (digital information). 

(4) How to determine the reliability of health and medical information. 

(5) Importance of social participation and making friends. 

(6) Daily practices to maintain good health. 

FUTURE TASKS 

Although a majority of elderly people can obtain health and medical information from the Internet, not all 
have access to information on the Internet. We must therefore assume that not all elderly people who require 
learning materials to improve their health literacy are Internet users. Thus, we need to produce learning 
materials in multiple media, including print and digital.  

After establishing the learning goals, we will write a scenario and develop learning materials in 
multiple media including printed booklets and video-recorded lectures on the Internet. We hope that the 
final product will contribute to the improvement of the health literacy levels of the elderly. 
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