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　Background: Although health-related information has been assumed to promote consumers’ health behaviour, 
there is insufficient evidence to define effective methods of health promotion in Japan. In order to change 
consumers’ health behaviour, it is important to identify potential promoters. This study aims to explore various 
sources of information from the viewpoint of promoting health behaviour in Japan based on the association between 
consumers’ health information seeking behaviour and the changes in health behaviour.
　Methods: We conducted a cross-sectional web-based questionnaire survey using the platform “Seikatsu-Kojo 
web” from 5 February 2018 to 6 March 2018. We examined health information seeking behaviour, changes in 
health behaviour in the preceding year, health-related factors (under medical treatment, level of health 
consciousness), and socio-demographic factors (age and sex). Multivariable logistic regression analysis was 
conducted to determine the association between health information seeking behaviour and the change in health 
behaviour. Further analysis was conducted using multivariable logistic regression to find the association between 
online health information seeking behaviour and the change in health behaviour.
　Results: We obtained responses from a total of 2388 respondents, 2366 of which were analysed. Consulting 
pharmacists was found to be associated with using health products (OR: 2.01, p = 0.002), along with reducing 
alcohol consumption (OR: 2.27, p < 0.001) and tobacco cessation (OR: 2.91, p < 0.001). Consulting doctors, on 
the other hand, was associated with health screening only (OR: 1.58, p = 0.001). The choice of the internet was 
associated with increased odds of improving sleep habits (OR: 1.37, p = 0.001), improving dietary habits (OR: 
1.47, p < 0.001), using health products (OR: 2.90, p < 0.001) and reducing alcohol consumption (OR: 1.63, p < 
0.001).
　Conclusions: This study showed that health information seeking behaviour was associated with various health 
behaviours. Although seeking via the internet is common, healthcare providers such as pharmacists are expected 
to play a role in health promotion. Further studies are required to explore the role played by information sources 
with respect to health care promotion in Japan.
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1. Background

　Along with the changes to global social structures that have taken place over the past 20 years, non-communicable 
diseases (NCDs) and their resultant disabilities have become the dominant cause of health loss all over the world.1 
In particular, the population in East Asia and Pacific regions has been aging more rapidly than any other region, 
forcing the countries to face a rapid epidemiological transition toward NCDs.2 NCDs are known to be caused by a 
combination of genetic, physiological, environmental and behavioural factors (e.g. tobacco use, physical inactivity, 
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an unhealthy diet and the harmful consumption of alcohol); hence, focused effort aimed at reducing the risk factors 
could be important in terms of controlling NCDs.3 Health communication is seen as critical to the provision of 
information and improving health outcomes by modifying knowledge, attitude and behaviour.4–6 Various studies 
have shown that mass media campaigns and healthcare-provider counselling are effective in promoting health 
behaviours, such as tobacco cessation and physical activity behaviour.7–12 As the internet usage in Asia has grown 
to approximately 20 times for two decades,13 the internet is expected as a low-cost and effective source of health 
promotion interventions.14 Internet-delivered interventions are also found to be effective in promoting health 
behaviours.15–17 These studies indicated, however, that health-promoting interventions have latent uncertainty, 
including long-term sustainability of the promoting effect.7,16 Therefore, further support for the effectiveness of 
health communication has still been required. 
　Although the information alone cannot guarantee health behaviour, having enough related information can 
cause positive changes in consumer’s health behaviour.18–20 One of the attributes to make health communication 
campaigns more effective is identifying information channels and sources that are considered credible and 
influential by the target of campaigns.6 Health information seeking behaviour, the ways in which consumers obtain 
information about their health, health risk, illness, and health promotion activities, is identified theoretically and 
empirically as a significant factor influencing the extent to which consumers decide to engage in healthy lifestyles 
and preventive health behaviours.18 Although studies have shown that various information sources, such as mass 
media and online communications, can influence consumers’ health literacy, attitudes and information seeking 
behaviours,21–23 difference in culture, race, ethnicity, language and other regional characteristics has a great impact 
on health information seeking behaviour and health behaviour.19,24 In Japan, several surveys have been conducted 
to explore the association between the use of information source and change in health behaviour.25–27 These 
surveys, however, focused on physical activity,25,26 eating behaviour,26 and informed choice of over-the-counter 
medications27 only, and none of these studies considered differences in information providers or methods used as 
online sources. Regardless of the achievement of the longest life expectancy in the world, further efforts in health 
behaviour change, such as smoking cessation and a healthier lifestyle, are required for decreasing adult mortality 
from chronic diseases and injuries in Japan.28 Therefore, it is essential to discover critical factors to promote health 
behaviour with effectiveness in Japan. This study aims to explore information sources from the viewpoint of 
promoting health behaviour in Japan based on the association between consumers’ health information seeking 
behaviour via information sources and changes in health behaviour.

2. Methods

(1) Participants
　The target population was adults aged 18 years or older in Japan. We used the “Seikatsu-Kojo web” (https://
www.seikatsu-kojo.jp/) to conduct an online survey for this study. This website has a cumulative total of over 0.8 
million registrants from which to recruit potential subjects for clinical trials and health or beauty product tests. We 
conducted a cross-sectional web-based questionnaire survey using its platform from 5 February 2018 to 6 March 
2018. The link to the questionnaire was posted on the main page of the service so that all registrants could read 
and answer the question.
(2) Ethics approval and consent to participate
　Ethics approval and the requisite consent were granted by the Research Ethics Committee of the Graduate 
School of Pharmaceutical Science, the University of Tokyo. The details of this survey were notified in writing with 
a link to the information posted at the top of the questionnaire. Consent to participate was implied through the 
return of the completed questionnaire, and the Ethics Committee approved this means of obtaining informed 
consent.
(3) Variable
　The questionnaire contained questions related to information seeking behaviour and changes in health 
behaviour. The health information seeking behaviour via the various information sources was captured through 
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the respondents’ choices with regard to seeking health information. The respondents were asked to choose 
information sources from the internet, television (including radio), newspapers (including magazines, 
advertisements, and flyers), books, brochures and lectures, doctors, pharmacists and friends, and family. In 
addition, those respondents who cited the internet as their information source were further asked to choose the 
type of sources they consulted on the internet. Their choice was either the content provided by companies 
(including shops), online advertisements, online mass media and blogs, social networking services (SNS) 
(including internet discussion boards), governmental and medical institutions, or journal articles. The respondents 
were also asked about the actions relating to changes in health behaviour that they had taken in the preceding 
year, such as improving sleep habits, improving dietary habits, using health products (including over-the-counter 
drugs (OTCs)), reducing alcohol consumption, tobacco cessation, health screening and exercise.29–31 The socio-
demographic variables of the respondents included were age, sex, under medical treatment or not, and the level 
of health consciousness (high, medium-high, medium-low, and low).
(4) Statistics
　The descriptive statistics were presented as proportions according to the respondents’ socio-demographic 
characteristics, the health information seeking behaviour via information sources, and the changes in health 
behaviour. All variables except age and health consciousness were categorical; hence, they were replaced by a 
dummy variable (sex: male = 1, female = 0; receiving medical treatment: yes = 1, no = 0; each of the information 
sources and health behaviour: selected = 1, not selected = 0). Health consciousness was converted into an 
integer variable (high = 4, medium-high = 3, medium-low = 2, low = 1).
　Multivariable logistic regression was conducted to identify the association between the health information 
seeking behaviour and the changes in health behaviour. The analyses were conducted separately using each of the 
health behaviours as the dependent variable. Prior to the analysis, seeking via each of the information sources as 
the independent variable was filtered with univariable logistic regression. The P-value threshold was less than 0.1. 
The state of medical treatment and the level of health consciousness were filtered likewise. In contrast, the age 
and sex variables were applied as the forced entry.
　Another multivariable logistic regression was conducted to find the association between seeking via online 
sources and the changes in health behaviour. The responses from those who answered that they used the internet 
as an information source were included in this analysis. The dependent variables were limited to the health 
behaviours found to be associated with seeking via the internet as a result of the preceding analysis between 
health information seeking behaviour and the changes in health behaviour. The independent variables employed, 
except socio-demographic factors, were seeking via each of the online sources. Prior filtration of independent 
variables was performed as a univariable logistic regression as described above. In the multivariable logistic 
regression, a P-value of less than 0.05 was considered to be statistically significant. Multicollinearity was tested 
using the Variance Inflation Factor (VIF). The odds ratios (OR) and 95% confidence intervals (95%CI) were 
reported. R (version 3.5.1, 64bit) on Rstudio (version 1.1.456) was the software used for the statistical analyses.

3. Results

(1) Sample characteristics
　We obtained responses from a total of 2388 respondents. Twenty-two responses were found to be invalid due to 
error in answer registration (two respondents), age criteria violation (four respondents), and inconsistent answer 
in health information seeking behaviour or change in health behaviour (sixteen respondents) and were subsequently 
excluded from the analysis (Valid response rate: 99%). 
　The characteristics of the 2366 respondents used in the analysis are summarised in Table 1. The valid 
respondents consisted of 47% men (n=1102) and 53% women (n=1264), ranging in age from 19 to 88 years, with 
a mean age of 49.3 years (SD: 12.6). A majority of the respondents were middle-aged or older compared to the 
general age distribution in Japan32. Many of them were receiving Specific Health Checkups and Specific Health 
Guidance33 and resided in urban areas (data not shown). Of these valid respondents, 29% (n=687) were receiving 
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medical treatment, and most of them reported that their level of health consciousness was ‘high’ (n=843, 36%) or 
‘medium-high’ (n=1142, 48%). More than half of the respondents reported seeking health information via the 
internet (n=1506, 64%), and they also reported seeking health information the websites of companies (n=587, 
57%), online mass media and blogs (n=617, 41%), SNS (n=535, 36%), online advertisements (n=444, 30%), 
governmental and medical institutions (n=403, 27%) and journal articles (n=98, 7%). As for other information 
sources, the respondents reported seeking health information via television (n=1272, 54%), newspapers (n=690, 
29%), friends and family (n=561, 24%) , doctors (n=382, 16%), books (n=359, 15%), medical brochures and 
lectures (n=171, 7%) and pharmacists (n=113, 5%). Regarding the choice of health behaviours that they had 
commenced in the preceding year, the respondents selected improving sleep habits (n=991, 42%), improving 
dietary habits (n=936, 40%), exercise (n=687, 29%), health screening (n=645, 27%), reducing alcohol 
consumption (n=418, 18%), using health products (n=410, 17%) and tobacco cessation (n=212, 9%).

Table 1. Sample characteristics of this survey

a No. (%), except where otherwise indicated. 

Variables N (%) a

Total  2366 
Age; Mean (SD)  49.3 (12.6)
Sex

Male  1102 (46.6)
Female  1264 (53.4)

Under Medical Treatment
Yes  687 (29.0)
No  1679 (71.0)

Health Consciousness
High  843 (35.6)
Medium High  1142 (48.3)
Medium Low  291 (12.3)
Low  90 (3.8)

Changes in Health Behavior
Improving sleep habits  991 (41.9)
Improving dietary habits  936 (39.6)
Using health products  410 (17.3)
Reducing alcohol consumption  418 (17.7)
Tobacco cessation  212 (9.0)
Health Screening  645 (27.3)
Exercise  687 (29.0)

Use of Information Sources
Internet  1506 (63.7)
Television  1272 (53.8)
Newspapers  690 (29.2)
Books  359 (15.2)
Medical brochures and Lectures  171 (7.2)
Doctor  382 (16.1)
Pharmacist  113 (4.8)
Friends and Family  561 (23.7)

Use of Online Information Sources (N=1506)
Companies  857 (56.9)
Online advertisements  444 (29.5)
Online mass media and Blogs  617 (41.0)
SNS  535 (35.5)
Governmental and Medical institutions  403 (26.8)
Journal articles  98 (6.5)
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(2) Association between health information seeking behaviour and changes in health behaviour
　As regards the association between seeking via information sources and the changes in health behaviour, the 
results of the multivariate logistic regression analyses are shown in Table 2. In this adjusted model, pharmacists 
were found to be associated with using health products (OR: 2.01, p = 0.002), reducing alcohol consumption (OR: 
2.27, p < 0.001), and tobacco cessation (OR: 2.91, p < 0.001). Doctors, on the other hand, were associated with 
health screening only (OR: 1.58, p = 0.001). The choice of the internet was associated with increased odds of 
improving sleep habits (OR: 1.37, p = 0.001), improving dietary habits (OR: 1.47, p < 0.001), using health products 
(OR: 2.90, p < 0.001) and reducing alcohol consumption (OR: 1.63, p < 0.001).
　From a socio-demographic viewpoint, the male participants were more likely to start reducing alcohol 
consumption (OR: 1.65, p < 0.001), pursue tobacco cessation (OR: 2.13, p < 0.001) and exercise (OR: 1.64, p < 
0.001), whereas the females were more likely to start improving sleep habits (OR: 0.82, p =0.034) and improving 
their dietary habits (OR: 0.74, p = 0.002). The younger respondents were more likely to start improving their 
sleep habits (OR: 0.98, p < 0.001), improving dietary habits (OR: 0.98, p < 0.001) and exercise (OR: 0.99, p = 
0.001), while the older respondents were likely to begin health screening (OR: 1.03, p < 0.001). Self-reported 
health consciousness had a significantly positive association with all of the health behaviours. In contrast, receiving 
medical treatment had a significantly negative association with improving dietary habits (OR: 0.66, p < 0.001) and 
exercise (OR: 0.64, p < 0.001).

Table 2. Association between health information-seeking behaviour and the changes in health behaviour

Improving sleep habits Improving dietary habits Using health products Reducing alcohol consumption

Adjusted ORs (95% CI) P-value Adjusted ORs (95% CI) P-value Adjusted ORs (95% CI) P-value Adjusted ORs (95% CI) P-value

Sex (Male: reference Female) 0.82 (0.68-0.99)* 0.034 0.74 (0.62-0.90)* 0.002 0.95 (0.76-1.21) 0.694 1.65 (1.31-2.07)* <0.001

Age 0.98 (0.98-0.99)* <0.001 0.98 (0.97-0.99)* <0.001 1.00 (0.99-1.01) 0.593 0.99 (0.98-1.00) 0.061

Under Medical Treatment - - 0.66 (0.53-0.81)* <0.001 1.24 (0.96-1.59) 0.096 - -

Health Consciousness 2.01 (1.76-2.29)* <0.001 2.46 (2.13-2.83)* <0.001 1.71 (1.43-2.05)* <0.001 1.59 (1.35-1.88)* <0.001

Internet 1.37 (1.13-1.66)* 0.001 1.47 (1.20-1.79)* <0.001 2.90 (2.18-3.87)* <0.001 1.63 (1.26-2.11)* <0.001

Books 1.37 (1.06-1.76)* 0.015 1.34 (1.03-1.73)* 0.027 0.76 (0.55-1.04) 0.087 1.45 (1.09-1.94)* 0.012

Pharmacist 1.02 (0.66-1.57) 0.935 1.04 (0.66-1.62) 0.880 2.01 (1.30-3.10)* 0.002 2.27 (1.43-3.59)* <0.001

Friends and Family 1.32 (1.08-1.62)* 0.008 1.16 (0.94-1.43) 0.174 1.08 (0.83-1.40) 0.559 1.14 (0.89-1.48) 0.304

Newspapers 1.04 (0.84-1.28) 0.735 1.39 (1.12-1.73)* 0.003 1.22 (0.95-1.57) 0.124 0.91 (0.71-1.18) 0.494

Doctor 0.96 (0.74-1.23) 0.726 1.29 (0.99-1.69) 0.058 - - 0.97 (0.71-1.33) 0.866

Television 1.13 (0.94-1.37) 0.197 1.05 (0.87-1.28) 0.595 - - - -

Brochures and Lectures 1.38 (0.97-1.95) 0.071 1.35 (0.95-1.93) 0.098 1.41 (0.94-2.09) 0.093 - -

Tobacco cessation Health Screening Exercise

Adjusted ORs (95% CI) P-value Adjusted ORs (95% CI) P-value Adjusted ORs (95% CI) P-value

Sex (Male: reference Female) 2.13 (1.56-2.91)* <0.001 0.82 (0.67-1.01) 0.056 1.64 (1.35-1.99)* <0.001

Age 1.01 (0.99-1.02) 0.383 1.03 (1.02-1.04)* <0.001 0.99 (0.98-0.99)* 0.001

Under Medical Treatment 1.08 (0.77-1.50) 0.669 1.18 (0.95-1.47) 0.144 0.64 (0.51-0.79)* <0.001

Health Consciousness 1.47 (1.17-1.84)* 0.001 1.79 (1.54-2.08)* <0.001 2.38 (2.05-2.77)* <0.001

Internet 1.10 (0.79-1.53) 0.565 1.06 (0.85-1.31) 0.620 1.05 (0.86-1.29) 0.622

Books 1.07 (0.72-1.60) 0.729 1.00 (0.76-1.31) 0.984 1.08 (0.82-1.41) 0.587

Pharmacist 2.91 (1.67-5.07)* <0.001 1.16 (0.74-1.82) 0.524 - -

Friends and Family 1.45 (1.04-2.04)* 0.029 1.14 (0.91-1.44) 0.244 1.11 (0.89-1.38) 0.367

Newspapers 1.39 (1.00-1.93)* 0.048 0.90 (0.71-1.13) 0.372 1.08 (0.87-1.35) 0.475

Doctor 0.94 (0.62-1.43) 0.770 1.58 (1.21-2.08)* 0.001 - -

Television - - 1.56 (1.26-1.93)* <0.001 - -

Brochures and Lectures 1.12 (0.67-1.87) 0.664 1.42 (0.99-2.03) 0.054 1.74 (1.22-2.46)* 0.002

*: P < 0.05, -: excluded by variable filtration with univariable logistic regression
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(3) Association between online health information seeking behaviour and the changes in health behaviour
　Table 3 shows the results of the multivariable logistic regression analyses for the association between seeking 
via online sources and the changes in health behaviour. Seeking via companies’ websites was associated with 
improving dietary habits (OR: 1.37, p = 0.005), using health products (OR: 2.76, p < 0.001), and reducing alcohol 
consumption (OR: 1.61, p < 0.001). Seeking via online mass media and blogs and Seeking via SNS were associated 
with improving dietary habits only (OR: 1.30, p = 0.027). Seeking via advertisements was associated with using 
health products (OR: 1.37, p = 0.025). Seeking via governmental and medical institutions’ websites had a 
significantly positive association with improving dietary habits (OR: 1.30, p = 0.043), whereas it had a significantly 
negative association with using health products (OR: 0.61, p = 0.002).

4. Discussion

　This study has attempted to identify potential promoters with respect to changing health behaviour in Japan by 
analysing the associations between consumers’ health information seeking behaviour via information sources and 
their changes in health behaviour. This study measured the outcome of behaviour change directly by asking self-
reported changes in health behaviour in a year. In addition, this study addresses the limitations of earlier studies 
by examining the associations between online health information seeking behaviour and changes in health 
behaviour. This study has two important findings. The first is the difference between healthcare providers 
regarding their potential role in health promotion. The second is the association between companies as an online 
source of information and the changes in health behaviour.
　The proportion of health information seeker via pharmacists and doctors was lower than that of the mass media 
or interpersonal sources. Seeking via pharmacists, however, was associated with reducing alcohol consumption, 
tobacco cessation, and using health products, whereas Seeking via doctors was associated with health screening 
only. Several studies have demonstrated associations between the seeking behaviour via pharmacists and 
purchasing health products27 as well as the association between the seeking behaviour via healthcare providers 
and cancer screening.34 The difference between doctors and pharmacists may be due to consumers’ reliance on 
national health insurance. The cost of medical treatment is covered by national health insurance in Japan, although 
most health care promotion is excluded from coverage in reflection of its preventive purposes. No additional fee 
to gain and a lack of time to commit could be the reasons for doctors’ reluctance to engage in preventive 
implementation.35 For this reason, doctors may not have the opportunity to provide sufficient information to 
consumers. In contrast, pharmacists have many opportunities to promote consumers’ health behaviour. Aside 
from their role dispensing prescribed medicine covered by the national health insurance, pharmacists are also 
responsible for the sale of OTCs. Most consumers in Japan continue to purchase health products through real-

Table 3. Association between online health information-seeking behaviour and the changes in health behaviour

Improving sleep habits Improving dietary habits Using health products Reducing alcohol consumption

Adjusted ORs (95% CI) P-value Adjusted ORs (95% CI) P-value Adjusted ORs (95% CI) P-value Adjusted ORs (95% CI) P-value

Sex (Male: reference Female) 0.84 (0.67-1.04) 0.112 0.79 (0.63-0.99)* 0.042 0.94 (0.72-1.23) 0.655 1.84 (1.41-2.39)* <0.001

Age 0.98 (0.97-0.99)* <0.001 0.98 (0.97-0.99)* <0.001 0.99 (0.98-1.00) 0.221 0.98 (0.97-0.99)* 0.002

Concurrent Medical Treatment - - 0.69 (0.54-0.89)* 0.004 1.25 (0.94-1.66) 0.122 - -

Health Consciousness 1.82 (1.53-2.16)* <0.001 2.51 (2.08-3.02)* <0.001 1.64 (1.33-2.03)* <0.001 1.38 (1.12-1.69)* 0.002

Companies 1.23 (0.99-1.51) 0.060 1.37 (1.10-1.71)* 0.005 2.76 (2.09-3.64)* <0.001 1.61 (1.24-2.09)* <0.001

Online mass media and Blogs - - 1.50 (1.20-1.88)* <0.001 0.79 (0.60-1.03) 0.083 - -

SNS - - 1.30 (1.03-1.64)* 0.027 - - - -

Governmental and Medical institutions 1.20 (0.94-1.52) 0.142 1.30 (1.01-1.67)* 0.043 0.61 (0.45-0.83)* 0.002 1.19 (0.89-1.59) 0.250

Online advertisements - - - - 1.37 (1.04-1.80)* 0.025 - -

Journal articles - - 1.16 (0.73-1.86) 0.532 - - 1.52 (0.93-2.46) 0.092

*: P < 0.05, -: excluded by variable filtration with univariable logistic regression
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world channels, despite the general steady growth in electronic commerce.36 Thus, pharmacists do have sufficient 
opportunity to communicate directly with consumers when they sell OTCs and health products.37 As has been 
found in this study, health information-seeking via pharmacists was uncommon among the respondents; thus, 
there is plenty of room for improvement of the consumers’ lack of awareness and exposure to health promotion 
activities by pharmacists. Number of Health Support Pharmacies (HSP), pharmacies accredited by Ministry of 
Health, Labour and Welfare (MHLW) in promoting responsible self-medication with non-prescription medicines, 
and increasing awareness of public health, accounts for no more than three percent of the total number of the 
pharmacies in Japan.38–41 Moreover, over 90 % of consumers in Japan did not know HSP, although half of them had 
the willingness to use it.42 Greenhalgh et al. revealed five key factors on successful smoking cessation support in 
community pharmacy: pharmacist identity, pharmacist capability, pharmacist motivation, clinician confidence, and 
public trust.43 Appropriate training and support for pharmacists are attributed to the improvement of pharmacists’ 
confidence and effectiveness in providing public health services.43–45 Pharmacists should pay more attention, 
confidence, and skill to the promotion of health behaviour to a wider range of consumers by using various learning 
opportunities such as a board-certified pharmacist system. In addition, stakeholders around HSP, including 
pharmacists, pharmacy owners, and policymakers, should demonstrate its role and usefulness in order to get 
consumer’s trust, including improvement of awareness of HSP. Community pharmacies are considered to have 
advantages of delivering public health services in nationwide geographical accessibility and long-time operation 
over other primary healthcare facilities.41 As effective primary care is promoted to contain health care expenditure 
in total, pharmacists should be able to meet the professional expectation by taking advantage of the opportunities 
they have for direct exchange at their pharmacies.
　Seeking via the internet was the highest among the different information sources examined. Moreover, seeking 
via the internet was significantly associated with improving sleep habits, improving dietary habits, reducing 
alcohol consumption, and using health products. These findings suggest that the internet can play a major role in 
health behaviour promotion in Japan. In particular, seeking via companies was associated with improving dietary 
habits, reducing alcohol consumption, and using health products. In this survey, they were the most used online 
sources. Given their easy access to health care products or services, companies could provide more interesting 
information to consumers in health care. However, companies may also be noted for their extravagant 
advertisements. The Consumer Affairs Agency in Japan ordered 412 corporations to improve their internet 
advertisement in 2016.46 A framework for appropriate advertisement and improving consumer literacy must be 
developed in order to promote better health behaviour.
　This study is not without limitations. First, there is a possibility of selection bias regarding the socio-demographic 
status and the interest in health. This study was conducted using an online-based questionnaire on a website 
offering health-related information and was thus likely to attract more health-conscious participants to complete 
the survey. Moreover, participation in this study was dependent on the free will of the registrants. Therefore, the 
result cannot be simply applied to the general population in Japan. Second, this study is a cross-sectional survey; 
thus, it is not possible to establish causality between health information-seeking behaviour and changes in health 
behaviour without longitudinal observation. All of the variables in this study were based on self-reported 
information. Although we captured behaviour change outcomes by asking starting health behaviour in the 
preceding year, we did not validate the maintenance of health behaviours which the respondent reported. In 
addition, we take none of the content of health information seeking behaviour. Future research should seek to 
validate health promotion in relation to information sources. 
　Finally, this study has several implications. It has shown that health information seeking behaviour via 
pharmacists was associated with a change in health behaviours. This study also provides evidence that health 
information seeking behaviour via online sources is associated with a change in health behaviours. Pharmacists 
are expected to help consumers make informed choices about self-care and provide and interpret available 
information.29 This study, however, did not explore either the magnitude of the health information-seeking 
behaviour or its contents. In our questionnaire, we also asked about healthcare providers and the internet as 
potential health promoters. Prior research has highlighted that the choice of information sources would be 
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influenced by the socio-economic status or educational backgrounds of the respondents47, which we have not 
explored in this study. Further studies are thus expected to take these factors into consideration.

5. Conclusions

　This study showed that health information seeking behaviour was associated with various health behaviours. 
Although seeking via the internet is common, healthcare providers are also expected to play a role in health 
promotion. Further research is required to explore the role of information sources for health care promotion in 
Japan.
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