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Objectives: To describe the health information preferences in middle-aged Japanese

workers based on health literacy (HL) levels and presence of medications.

Study design: A cross-sectional study.

Methods: We performed a web-based questionnaire survey with Japanese workers aged

below 60 years. HL was assessed using the total score of communicative skills (five items)

and critical skills (four items) from the 14-item Health Literacy Scale. Regarding their

health information preferences, participants were asked about the health information

they wanted (four items), could easily understand (six items), or easily use (two items)

and answered on a 4-point scale (strongly agree/agree/disagree/strongly disagree).

The percentages of the affirmative responses (strongly agree or agree) were compared

among tertiles based on the HL score.

Results:We obtained data from a total of 3387 volunteers, of whom 510 participants were on

either antihypertensive, lipid-lowering, or antidiabetic drugs. Compared with the high HL

and middle HL groups, low HL had fewer affirmative responses to most health information

items. Health information items received 70% of affirmative responses even in the low HL

level. They were visually shown by figures or pictures, highlighted by colors for important

points, could be read in 1e2 min, and were accessed on the Internet, regardless of the

presence of medications. Additionally, the explanation for mechanisms of medications or

lifestyle to prevent or improve diseases showed high affinity in all HL levels, only for those

on medications.
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Conclusions: This result generates a hypothesis that low HL individuals have a low interest

in health information. Our data showed several possible forms of health information with

high affinity based on HL levels that would help plan future population approaches.

© 2019 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.
The reduction of non-communicable diseases (NCDs) is a

major health concern globally as they are the leading cause of

mortality and disability.1,2 Additionally, NCDs have an enor-

mous impact on the social economy because most NCDs are

chronic and increase social costs as the disease progresses.

A large percentage of NCDs are preventable through lifestyle

modifications that target causes such as smoking, physical

inactivity, and unhealthy diet. For these reasons, people in

modern society are expected to engage in self-management

for primary or secondary prevention of NCDs.

Health information is an important resource to understand

the person's own health condition and engage in self-

management. Currently, a large amount of health informa-

tion is available to the general public. Health literacy (HL) is the

ability to obtain, process, communicate, and understand basic

health information and services needed to make appropriate

health decisions.3 A recent study in Japan demonstrated that

HL was associated with health status through access to health

information and health behavior.4 This result suggests that

individuals with a high level of HL are willing to engage in

health behavior, whereas those with low HL may be left

behind. If so, public health practice should consider the af-

finity of health information for people with low HL to raise the

effectiveness of population approaches. However, health in-

formation preferences based on HL levels have remained

uncertain.

This study, therefore, aimed to describe health information

preferences based on the HL levels in middle-aged Japanese

workers and provide preliminary data for future population

approaches for preventing NCDs.
Methods

Study design and participants

This was a cross-sectional descriptive study. Participants,

aged below 60 years, were employees of a Japanese company

who registered for aweb service providing health information.

We performed a web-based questionnaire survey using this

service. Volunteers were recruited via interoffice email, which

included an explanation of the study and survey URL. When

the survey was conducted, 8827 workers (approximately 52%

of all employees) had registered for the web service.

Measures and data analysis

HL was assessed using the 14-item Health Literacy Scale

(HLS-14).5 The HLS-14 consists of functional HL (five items),

communicative skills (five items), and critical skills (four
items). Functional HL includes basic skills to read health

information such as booklets. Communicative HL includes

advanced skills to obtain health information and use the same

in daily life. Critical HL includes more advanced skills to

choose or interpret the information critically. Each item is

answered using a 5-category response scale (1 ¼ strongly

disagree to 5 ¼ strongly agree). Because the participants were

well-educated, the items of functional HL were expected to

show a ceiling effect. Therefore, only communicative and

critical HL were surveyed, and we obtained the total score of

nine items (range: 9e45 points).

Health information preferenceswere assessed using a total

of 12 questions. Participants were asked about the health

information they wanted (4 items), could easily understand

(6 items), or easily use (2 items) and responded on a 4-point

scale (strongly agree/agree/disagree/strongly disagree).

In Japan, medical receipts are collected monthly by health

insurance unions. These receipts describe any medical treat-

ment received and its corresponding fee. In this study, the

prescription of antihypertensive, lipid-lowering, or antidia-

betic drugsdmajormedications for NCDs amongmiddle-aged

Japanesedwas ascertained based on these data.

For each health information item, either ‘strongly agree’ or

‘agree’ was considered as an affirmative response. The per-

centages of the affirmative response were compared using

the Chi-squared test among tertiles based on the HL score.

Bonferroni correction was used for multiple comparisons. We

explored the health information items having favorable

affinity (defined as � 70% of affirmative responses, which was

considered sufficient for use in educational materials). We

divided the analysis based on the presence of medications

because resources and priority of health information may

differ depending on this factor.
Results

We obtained responses from a total of 3387 volunteers

(response rate: 38.4%; median age [interquartile range {IQR}]:

47 [40e53] years, men: 82.4%, body mass index [BMI]: 22.5

[20.6e24.6] kg/m2). In total, 510 participants (17.7%) were on

antihypertensive, lipid-lowering, or antidiabetic drugs (age: 53

[49e57] years, men: 87.9%, BMI: 24.1 [22.1e26.6] kg/m2).

Another 2877 volunteers were not on medication (age: 46

[39e52] years, men: 81.5%, BMI: 22.2 [20.4e24.2] kg/m2).

Median [IQR] of the HL score was 32 [29e35] points for the

entire sample and was not different between those with and

without medications (32 [29e34] vs 32 [29e35]).

Results of the health information preferences are sum-

marized in Fig. 1. Compared with the high HL groups, the low
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Fig. 1 e Health information preferences based on HL levels. Prevalence of affirmative response for each question is shown

divided by tertiles based on the HL score. High, middle, and low HL groups are shown in white, gray, and black, respectively.

HL, health literacy. y: P < 0.0167 for vs high HL. §: P < 0.0167 for vs middle HL.

p u b l i c h e a l t h 1 7 4 ( 2 0 1 9 ) 1 8e2 120
HL group had less affirmative responses to most health in-

formation items, whereas the middle HL group showed an

almost similar prevalence of affirmative responses as the high

HL group, especially among participants on medication.

Several health information items received 70% of the

affirmative responses even in the low HL level. They were

visually shown by figures or pictures, highlighted by colors for

important points, could be read in 1e2min, andwere accessed

on the Internet, regardless of the use of medications. More-

over, health information that explains the working of medi-

cations or lifestyle modification to prevent or cure diseases

showed high affinity in all HL levels only for those on

medication.
Discussion

We examined the health information preferences based on HL

levels in middle-aged Japanese workers. Our data showed

several possible forms of health informationwith high affinity

even in the low HL group. This study provided preliminary

data that is expected to support the planning of future popu-

lation approaches.

Providing health information with high affinity to the

person or target population may be key to promoting their

health behavior. A previous randomized controlled trial

in hypertensive patients demonstrated that those who were

given personalized materials based on their HL level and

learning preferences showed greater gains in knowledge than

the control group.6 However, such a tailored approach at the
individual level cannot be used for population approaches. To

this end, we explored health information items having high

affinity even for the low HL groups. Health information that

can be visually understood in a short time (possibly 1e2 min)

via the Internet had high affinity regardless of HL levels in our

participants. These forms of information could be widely

applied if the target population includes those with low HL.

Another finding was that only the low HL group showed

low affirmative responses to most items compared with the

middle and high HL groups. This result generates a hypothesis

that low HL individuals may not have an interest in health

information even after startingmedications. Considering this,

to promote health behavior in such groups, the explanation on

how medications and lifestyle modifications prevent or cure

diseases can be made available. Based on these results, web-

based interventions stratified by subjects' backgrounds may

contribute to an effective population approach by providing

relevant health information to the target population.

This study has several limitations. First, the generalizability

of the findings may be limited owing to a selection bias. We

included workers who registered for the web service and

voluntarily participated in this study. Additionally, most

participants were men of around 50 years of age, and further

studies including more women and younger individuals are

needed. Second, we did not assess sociodemographic variables

suchasacademicoreconomic backgrounds thatmayconfound

our findings. Third, the HLS-14 excluding functional HL items

has a possibility to result in a misclassification of HL levels

because it was not re-validated. For instance, because of dif-

ferences in eyesight, well-educated people may have different

https://doi.org/10.1016/j.puhe.2019.05.036
https://doi.org/10.1016/j.puhe.2019.05.036


p u b l i c h e a l t h 1 7 4 ( 2 0 1 9 ) 1 8e2 1 21
responses to the size of the print of the instructions or leaflets

from hospitals or pharmacy; therefore, they may need some-

one to help them. Additionally, the omission of functional HL

may cause the difficulty in comparing future studies, although

HL score consisting of communicative and critical HL has been

reported to be associated with healthy lifestyle.7,8 Finally, the

causal relationship between the high affinity health informa-

tion and health behaviors needs to studied.

In conclusion, this study described the health information

preferences in middle-aged Japanese workers and proposed

possible forms of health information with high affinity based

on HL levels. The findings of this study will serve as pre-

liminary data for planning effective public health practices.
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