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A B S T R A C T   

Health-related claims should be formulated based on scientific evidence. This study clarified the differences in 
consumer perceptions between broad conceptual (format A) or direct benefit expression (format B) in health- 
related claim categories: 1) intestinal environment regulation, 2) body fat reduction, and 3) blood pressure 
regulation. A randomized controlled study was conducted with 800 consumers assigned to formats A and B. The 
main outcome was the difference in consumer perceptions between the two formats on a scale from 1 (lower) to 5 
(higher). There were significant differences between formats A and B: 3.23 and 3.09 in category 1 (p =.005), and 
3.26 and 3.14 in category 2 (p =.013). There was no relationship between medical use and direct benefit 
expression in health-related claims. This study reveals that awareness of the real benefits associated with health- 
related claims based on scientific data, may be needed to reduce consumers being misled by expecting excessive 
benefits.   

1. Introduction 

Unlike ordinary foods, which have nutritional and taste-related 
functions, functional foods have a third function that is to adjust the 
body’s condition, such as “suppression of postprandial blood sugar 
elevation.” They can be labeled in terms of safety and efficacy, based on 
scientific evidence; thus, such health-related claims are important in the 
consumer’s decision to use them for health promotion (Kaur et al., 2017; 
Shammakh et al., 2020; Davidović et al., 2021). 

The “Strategy for the Rebirth of Japan” indicated as the second Abe 
cabinet’s growth strategy, set forth a policy on the promotion of func-
tional foods (approved by the Cabinet on June 14, 2013) as a measure to 
extend the “healthy lifespan” of the Japanese people (Food and Agri-
culture Organization of United Nations, 1997; Prime Minister’s Resi-
dence, 2013). The policy favored the development of foods with 
functional claims (FFCs), which are foods that do not require individual 
examination by regulatory authorities (Fig. 1). The utilization of these 
foods by general consumers has been progressing in recent years (Yano 
Research Institute ltd., 2021). 

Food labels provide an opportunity to communicate the role that 
foods fulfill. Therefore, it is worthwhile to further assess consumers’ 
understanding of available health claims (Hughes and Grafenauer, 

2021). Furthermore, unlike other foods with health claims (FHCs), such 
as foods with nutrient functions (FNFC) and foods for specified health 
uses (FOSHU) (Fig. 1), the health-related claims of FFCs have a wider 
range of wording and expressions regarding functionality, with an in-
crease in the number of FFCs, especially in Japan (Consumer Affairs 
Agency, 2022). The merits of flexible wording choice in health-related 
claims may be in line with the needs of market development. There-
fore, the number of notifications of FFCs has been increasing since the 
system was launched in Japan. 

In Europe, the “Nutrition and Health Claims/Regulation (EC) No 
1924/2006′′ has been in effect since 2007 to protect consumers and 
promote innovation (The European Parliament and the Council of the 
European Union, 2006). The purpose of this regulation is to ensure that 
food labeling and advertising are direct, beneficial, accurate, and based 
on scientific evidence. The general principles of the regulation also 
prohibit false, broad conceptual, and misleading labeling, as well as 
labeling that encourages overconsumption. In addition, it requires that 
the labeling be understandable to the average consumer, who represents 
the target population. 

Consumer research has been actively conducted for many years in 
Europe, where researchers conducted an international comparison of 
consumer perceptions of different types of health claims in terms of their 
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wording regarding functionality (van Trijp and van der Lans, 2007). In 
this report, the degree of difference in consumer perceptions due to 
wording differences was small, with considerable differences in con-
sumer perceptions depending on the type of health-related claim and 
country. Another report suggested that simple and direct beneficial 
messages are more desirable (Hodgkins et al., 2019); however, the 
methodology for measuring consumer understanding of health claims 
has not yet been established (Leathwood et al., 2007; Nocella and 
Kennedy, 2012). 

In Japan, however, broad conceptual wording may be intentionally 
chosen in consideration of avoiding consumer misperceptions of func-
tional wording with the efficacy of pharmaceuticals. This possibility is 
based on the considerations of a limited number of experts and appli-
cants, which did not reflect the perceptions and opinions of many con-
sumers. However, if the expressions on the label are ambiguous, the 
purpose of intake will be unclear to consumers (Borchers et al., 2016). 
Vague or soft expressions are potentially misleading to consumers 
because these expressions risk being interpreted for a variety of food 
functions. Therefore, it is essential to develop a message consisting of the 
necessary elements that can be quickly and clearly understood by con-
sumers (Moreira et al., 2019). Currently, there is a lack of research on 
how the characteristics of health claims affect consumers’ understand-
ing of them (Stancu et al., 2021). Therefore, this study seeks to answer 
the following research question: What is the best way to avoid mis-
understandings in health-related claims? In order to address this ques-
tion, we aim to understand the differences in perceptions of broad 
conceptual or direct benefit health-related claims among general con-
sumers and to clarify the lack of a relationship between medical use and 
direct benefit expression in a health-related claim. 

2. Materials and methods 

2.1. Health-related claim as test information 

The test information was set by referring to health-related claims of 
food products that met the following conditions: The food was from the 
fermented milk category, which is popular among consumers, not only 
in Japan but also overseas (Grunert et al., 2011; Yano Research Institute 
ltd., 2021). Next, the health-related claim categories that met the 
following two conditions were selected: 1) evaluation method described 
in the clinical evaluation guidelines of FOSHU produced in Japan 
(Consumer Affairs Agency, 2018), and 2) two types of formats of benefit 
expression on health-related claims: broad conceptual (format A) and 
direct benefit expression (format B). 

2.2. Presentation of information in the questionnaire 

The study used two types of formats of benefit expression on health- 
related claims (format A: broad conceptual and format B: direct benefit) 
and three health-related claim categories (category 1: intestinal envi-
ronment regulation, category 2: body fat reduction, or category 3: blood 

pressure regulation) were used of the health-related claim categories 
that have both broad conceptual (format A) and direct benefit expres-
sion (format B) (Table 1). 

2.3. Study sample and selection process 

This survey was administered to 800 Japanese general consumers, 
whose gender, age, and population composition ratio were matched 
with the population composition of Japan to avoid selection bias. 
Eligible participants were aged ≥ 20 and < 50 years. Eligible partici-
pants were initially selected from the Neo Marketing Inc. consumer 
panel, and pre-screening questions based on the inclusion criteria were 
included on the first page of the survey. Following a similar previous 
study (van Trijp and van der Lans, 2007), a power analysis was con-
ducted. The minimum difference in consumers’ perceptions between the 
two formats (broad conceptual/direct benefit) was 0.02. A minimum of 
394 cases were required for each group if the standard deviation was 
0.1, the significance level was 0.05, and the detection power was 80 %. 
Considering attrition, we selected 400 participants per format. 

2.4. Study design 

A randomized comparative online survey was conducted with Jap-
anese participants in November 2021 (Fig. 1). A description of the study 
outline and objectives was provided on the study webpage to facilitate 
participants’ understanding. Completing the survey was regarded as 
providing informed consent based on the ethical standard guidelines 
published in Japan. Participants were randomly assigned to either 
format A or B in a 1:1 ratio using the following allocation adjustment 
factors: population composition of Japan, gender (man or woman), and 
age (<30, ≥ 30 and < 40, ≥ 40 years). 

2.5. Questionnaire 

The survey items included: 1) demographic characteristics such as 
age, gender, number of people in the household, highest educational 
level, personal health status, residential area, and encouragement of 
medical consultation at the health check-up; 2) consumers’ perception 
of health-related claims composed of items that assessed the “Ease of 
understanding,” “Credibility”, “Consumer appeal,” “Importance,” 
“Perceived newness,” “Consumer needs,” and “Perceived specific health 
impact”; and 3) purpose of FFC use (Supplementary information). 

2.6. Study outcomes 

The differences in consumer perceptions between formats A and B 
were the main outcome of the study. In addition, the relationship be-
tween inappropriate use (defined as “medical use of FFCs”) and formats 
was the secondary outcome of the study, which was a related evaluation 
item of the consumer’s perception of the main evaluation item. 

2.7. Analysis 

We analyzed cases with no missing data and summarized the 

Fig. 1. Food categories in Japan.  

Table 1 
Presentation of information in questionnaire.  

Health-related claim 
categories 

Format A: broad conceptual Format B: direct 
benefit 

(1) Intestinal 
environment 
regulation 

Regulate stomach condition Improve bowel 
movement 

(2) Body fat reduction Reduce abdominal fat Reduce visceral 
fat 

(3) Blood pressure 
regulation 

Functions suitable for people 
with high blood pressure 

Reduce blood 
pressure  
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background data. Frequencies and proportions were calculated for cat-
egorical variables for each questionnaire item, and summary statistics 
were calculated for continuous variables, which were compared using 
Student’s t-test or chi-square tests by the two formats. 

Cronbach’s alpha was used only to assess personal health status 
(Cronbach’s alpha = 0.83; ranging from 1: bad to 5: good), and con-
sumers’ perception of health-related claims comprising items that 
assessed the “Ease of understanding,” “Credibility,” “Consumer appeal,” 
“Importance,” “Perceived newness,” “Consumer needs,” and “Perceived 
specific health impact” (Cronbach’s alpha = 0.82 for intestinal envi-
ronment regulation, 0.85 for body fat reduction, and 0.83 for blood 
pressure regulation; ranging from 1: low to 5: high). 

Regardless of whether there were significant differences (p <.2) 
between “medical use of FFCs”, they were added as covariates to the 
logistic regression. The relationship between “medical use” and formats 
was investigated using multivariate logistic regression analyses (simul-
taneous forced entry) to calculate odds ratios (ORs) and 95 % confidence 
intervals (CIs). 

All statistical analyses were performed using the statistical applica-
tion software EZR (Kanda, 2013). P-values < 0.05 (two-sided) were 
considered significant. 

2.8. Ethics approval 

This research was approved on October 18, 2021 (Approval no. 312) 
by the Ethics Committee for Research Involving Humans of the National 
Institute of Health and Nutrition, National Institutes of Biomedical 
Innovation, Health and Nutrition, Japan. This study was conducted 
following the ethical standards of the 1964 Declaration of Helsinki and 
its subsequent amendments. 

3. Results 

A total of 800 respondents completed the survey—50 % (n = 400) in 
format A and 50 % (n = 400) in format B. No respondents were excluded 
from the analysis. There were no differences in the demographic char-
acteristics between the two formats (Table 2). 

The mean age of the participants was 35.1 (standard deviation [SD] 

= 8.31) years for format A and 35.5 (SD = 8.03) years for format B. In 
total, 50 % (200/400) of the participants were male in both formats. In 
terms of the highest educational level, 54.5 % (218/400) for format A 
and 47.8 % (191/400) for format B were in the above college graduate 
group. The mean number of people in the households was 2.14 (SD =
2.14) for format A and 3.00 (SD = 2.7) for format B. For formats A and B, 
20.8 % (83/400) and 19.0 % (76/400), respectively, had a recom-
mended medical examination in the latest health check-up. The pro-
portion of participants with high personal health status was 50.3 % 
(201/400) for format A and 48.0 % (192/400) for format B. The most 
interesting health-related claim categories between formats A and B, 
respectively, were 5.0 % (20/400) and 5.3 % (21/400) in category 1 
(intestinal environment regulation), 17.5 % (70/400) and 13.3 % (53/ 
400) in category 2 (body fat reduction), and 2.8 % (11/400) and 0.5 % 
(2/400) in category 3 (blood pressure regulation; Table 2). 

4. Consumer perception of health-related claims between broad 
conceptual and direct benefit formats 

Two health-related claim categories — intestinal environment 
regulation and body fat reduction — showed significant differences in 
consumer perception of health-related claims between formats A and B 
(Table 3). In category 1 (intestinal environment regulation), the 
perception mean score was 3.23 (SD = 0.70) for format A and 3.09 (SD 
= 0.63) for format B (p =.005). In category 2 (body fat reduction), the 
perception mean score was 3.26 (SD = 0.75) for format A and 3.14 (SD 
= 0.66) for format B (p =.013). In category 3 (blood pressure regula-
tion), the perception mean score was 3.02 (SD = 0.72) for format A and 
3.01 (SD = 0.63) for format B (p =.725). 

After data stratification considering multiplicity, there were signifi-
cant differences between the two groups in gender, highest educational 
level, and personal characteristics in category 1 (intestinal environment 
regulation). The perception mean score was 3.17 (SD = 0.68) for format 
A and 2.99 (SD = 0.57) for format B (p =.005) in males, 3.22 (SD = 0.73) 
for format A and 3.01 (SD = 0.62) for format B (p =.002) in college 
graduates, 3.38 (SD = 0.71) for format A and 3.19 (SD = 0.66) for format 
B in high health status (p =.008). 

Each of the components of consumer perception could be described 

Table 2 
Participants’ characteristics.  

Characteristics Format p-value 

A: broad  B: direct 
n = 400  n = 400 

n (％)  n (％) 

Age          
Mean (SD) 35.1 8.31  35.5 8.03 0.434 

Gender          
Man 200 50.0  200 50.0   
Woman 200 50.0  200 50.0 1.000 

Highest educational level        
Junior/high school graduate 126 31.5  137 34.3   
Junior college graduate 56 14.0  72 18.0   
College graduate 218 54.5  191 47.8 0.120 

Number of people in your households        
Mean (SD) 2.87 2.14  3.00 2.7 0.425 

Recommended a medical examination          
Yes  83 20.8  76 19.0 0.595 

Personal health status        
Mean (SD) 2.76 0.8  2.7 0.76 0.268 

a Low 199 49.8  208 52.0   
High 201 50.3  192 48.0 0.572 

Selected health-related claim category of interest, yes        
Intestinal environment regulation 20 5.0  21 5.3   
Body fat reduction 70 17.5  53 13.3   
Blood pressure regulation 11 2.8  2 0.5   
Other categories 299 74.8  324 81.0 0.074  

a Low < 2.73 <= High in all groups. 
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Table 3 
Consumer perception of health-related claim between broad conceptual/direct benefit formats.  

Characteristics 1) Intestinal environment regulation p-value  2) Body fat reduction p-value  3) Blood pressure 
regulation 

p-value 

A: broad  B: direct  A: broad  B: direct  A: broad  B: direct 
n = 400  n = 400  n = 400  n = 4010  n = 400  n = 400 

Mean SD  Mean SD  Mean SD  Mean SD  Mean SD  Mean SD 

All  3.23 0.70  3.09 0.63 0.005  3.26 0.75  3.14 0.66 0.013  3.02 0.72  3.01 0.63 0.725 

Age                       
20′s 3.21 0.71  3.09 0.60 0.14  3.25 0.74  3.08 0.62 0.054  3.03 0.71  3.02 0.62 0.949  
30′s 3.28 0.72  3.08 0.69 0.021  3.26 0.79  3.19 0.71 0.431  2.99 0.75  3.00 0.70 0.856  
40′s 3.18 0.68  3.11 0.60 0.333  3.28 0.74  3.14 0.65 0.101  3.05 0.68  2.99 0.57 0.427 

Gender                       
Man 3.17 0.68  2.99 0.57 0.005  3.20 0.74  3.10 0.65 0.166  3.07 0.69  3.02 0.62 0.509  
Woman 3.28 0.72  3.2 0.67 0.207  3.33 0.76  3.17 0.67 0.035  2.98 0.74  2.99 0.63 0.884 

Highest educational level                      
Junior/high school graduate 3.17 0.66  3.15 0.64 0.807  3.14 0.77  3.08 0.68 0.499  2.92 0.74  3.00 0.60 0.328  
Junior college graduate 3.36 0.66  3.21 0.62 0.170  3.39 0.64  3.23 0.63 0.170  3.18 0.67  3.11 0.65 0.568  
College graduate 3.22 0.73  3.01 0.62 0.002  3.29 0.76  3.14 0.66 0.027  3.04 0.71  2.97 0.64 0.278 

Recommended a medical examination                      
Yes 3.3 0.75  3.07 0.62 0.041  3.40 0.81  3.20 0.65 0.082  3.09 0.70  2.97 0.67 0.261  
No 3.2 0.69  3.1 0.63 0.040  3.22 0.73  3.12 0.66 0.066  3.00 0.72  3.01 0.62 0.850 

Personal health status                     
a Low 3.07 0.65  3 0.59 0.258  3.13 0.68  3.04 0.58 0.160  2.89 0.63  2.93 0.54 0.583  

High 3.38 0.71  3.19 0.66 0.008  3.39 0.79  3.24 0.72 0.050  3.15 0.77  3.09 0.70 0.438 
Selected health-related claim of interest, yes                   

Reduction of body fat 3.26 0.74  3.20 0.61 0.636  3.54 0.73  3.31 0.67 0.066  3.03 0.67  3.02 0.70 0.929  
Blood pressure regulation 3.36 0.82  2.93 0.10 0.483  3.56 0.81  2.79 0.51 0.228  3.92 0.61  4.00 1.21 0.886  
Intestinal environment regulation 3.48 0.60  3.48 0.50 0.980  3.07 0.78  3.29 0.65 0.344  2.96 0.79  2.98 0.53 0.915  

a Low < 2.73 <= High in all groups. 
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by the presence of items in category 1 (intestinal environment regula-
tion) and category 2 (body fat reduction) that showed significant dif-
ferences between the two formats (Supplementary table). In category 1 
(intestinal environment regulation), there were significant differences in 
“consumer appeal” (3.11, 2.90, p =.007), “importance” (3.18, 2.96, p 
=.004), “consumer needs” (3.06, 2.81, p =.000), and “perceived specific 
health impact” (3.39. 3.28, p =.026), respectively, in formats A and B. In 
category 2 (body fat reduction), there were significant differences in 
“easy to understand” (4.04, 3.85, p =.008), and “consumer appeal” 
(3.24, 3.04, p =.014), respectively, in formats A and B. 

4.1. Relationship between medical use of foods with function claims and 
formats 

The characteristics of the study sample according to medical use/no- 
medical use are shown in Table 4. There were significant differences 
between medical use status in the recommended medical examination 
and personal health status. 

No multicollinearity was suggested by the correlation analysis 
among the independent variables. There was no relationship between 
medical use of FFCs and formats according to the logistic regression 
analysis, which adjusted for age, gender, recommended medical exam-
ination, and personal health status (Table 5). 

5. Discussion 

This randomized survey was conducted to compare two types of 
formats of benefit expression (broad conceptual vs direct benefit 
expression) across three health-related claim categories: intestinal 
environment regulation, body fat reduction, and blood pressure regu-
lation. The groups were relatively homogenous concerning participant 
background characteristics. The participants included in the study were 
approximately 35 years old, with a high educational level and high 
personal health status characteristics. Almost 20 % of the participants 
had a recommended medical examination in their latest health check- 

up. The health-related claim category that received the most interest 
was “body fat reduction” among the three test categories. The percent-
age of people aged between 20 and 50 years with obesity who had 
recommended medical check-ups ranged from 13.8 % to 27.5 % (Japan 
Health Checkup Foundation, 2017). The sample in this study was also 
consistent with the general population. 

5.1. Consumer perception of health-related claims between broad 
conceptual and direct benefit formats 

The consumer perceptions of the three health-related claim cate-
gories showed a higher score. Therefore, the results of this study showed 
that any format is useful for consumers’ health benefits. 

In addition, in category 1 (intestinal environment regulation), sig-
nificant differences were observed in both formats, especially in par-
ticipants who were male, had a high educational level, and had high 
personal health status. This may be explained by the fact that it was 
easier for well-educated and healthier consumers to imagine the asso-
ciated benefits from the short benefit message. However, this trend was 
not observed in categories 2 (body fat reduction) and 3 (blood pressure 
regulation). Therefore, it is likely that consumers’ responses differed 
depending on the type of health-related claim category. According to a 
previous study (Steinhauser and Hamm, 2018), consumer characteris-
tics such as nutritional knowledge, health motivation, age, and gender 
affect purchasing behavior and preferences for FHCs. For example, the 
consumer perception in category 1 (intestinal environment regulation) 
differed between men and women, with higher scores in the direct 
benefit format for women than men. According to the 2019 National 
Survey on Comprehensive Survey of Living Conditions, the prevalence 
of constipation was 25.4 % in men and 43.7 % in women in Japan 
(Ministry of Health Labour and Welfare, 2019). Therefore, the degree of 
health problems associated with constipation may be higher in women; 
hence, women may have a higher preference than men for a direct 
benefit format in order to comprehend the real benefits. 

In category 2 (body fat reduction), format A had a higher score in 
consumer perception compared to format B. There were no differences 
in the participants’ backgrounds. Body fat is divided into two types: 
visceral and subcutaneous fat. The adipose tissues produce a substance 
called adipokine, which has physiologically active effects. Adipokines 
are mainly produced in visceral fat. With an increase in visceral fat 
accumulation, abnormal secretion of inflammatory adipokines, such as 
tumor necrosis factor-α, plasminogen activator inhibitor-1, and heparin 
binding-epidermal growth factor-like growth factor, can occur; this may 
lead to hypertension, lipid metabolism abnormalities, and hyperglyce-
mia, which are known to result in metabolic syndrome and lead to early 
progression of atherosclerosis (Maeda and Shimomura, 2011; Matsu-
zawa, 2010). The reduction of visceral fat ameliorates these problems 
(Koshizaka et al., 2019; Okauchi et al., 2007). Therefore, we should pay 
attention not to subcutaneous fat but visceral fat, to gain the real benefit 
of health promotion from a health-related claim. In format B, the health- 
related claim showed the importance of reducing visceral fat for gaining 
real benefits. 

However, the meaning of this test case of health-related claims may 
be more difficult for consumers to understand because of scientific ter-
minologies. In our previous study, the perception of this health-related 
claim on “visceral fat” was 48.9 % among consumers in Japan (Tane-
mura et al., 2020). Therefore, for the public, effective awareness may be 

Table 4 
Participants’ characteristics by the medical use of foods with function claims.  

Characteristics Medical use p- 
value Yes  No 

n = 215  n = 585 

n (%)  n (%) 

Age         
Mean (SD) 35.7 7.8  35.2 8.29 0.474 

Gender Man 104 48.4  296 50.6   
Woman 111 51.6  289 49.4 0.632 

Highest educational level        
Junior/high school 
graduate 

63 29.3  200 34.2   

Junior college graduate 40 18.6  88 15.0   
College graduate 112 52.1  297 50.8 0.299 

Number of people in your 
households        

Mean (SD) 2.9 2.2  2.9 2.5 0.876 
Recommended a medical 

examination        
Yes 53 24.7  106 18.1   
No 162 75.3  479 81.9 0.046 

Personal health status       
a Low 81 37.7  326 55.7   

High 134 62.3  259 44.3 0.000 
Selected health-related claim of 

interest, yes        
Blood pressure 
regulation 

7 3.3  6 1.0 1.000 

Format         
A: Broad 107 49.8  293 50.1   
B: Direct 108 50.2  292 49.9 1.000  

a Low < 2.73 <= High in all groups. 

Table 5 
Relationship between medical use of foods with function claims and formats.  

Characteristics Adjusted OR 95% CI 

Formats    
A: Broad (reference)   
B: Direct 1.04 0.753–1.420 

OR: Odds Ratio; CI: Confidence Interval. 
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needed to make up for the gaps in knowledge to truly understand ben-
efits from health-related claims because succinct wording is preferred 
over complex wording (Hodgkinset al., 2019; Hung et al., 2019; Wil-
liams, 2005). 

5.2. Relationship between medical use of foods with function claims and 
formats 

There was no relationship between medical use and direct benefit 
expression in a health-related claim. However, direct expressions of 
health-related claims have been avoided in the past because they were 
considered misleading to consumers. Considering the results of this 
study, the direct benefit message on the food label is not associated with 
incorrect food use; thus, food labeling that facilitates consumer food 
choices based on health-related claims may be a next step in ensuring the 
consumer’s right to be informed. 

The factor related to medical use was high personal health status. In 
general, people with higher incomes, higher levels of education, and no 
children are said to perceive greater health benefits from food (de Mello 
Marsola et al., 2021). The medical use in this study was most likely seen 
in the highly educated, and those with a household consisting of 
approximately-two members and no children, which was consistent with 
these general explanations. The study revealed that educated in-
dividuals are highly aware of ambiguous wording because broad con-
ceptual health emphases can be associated with other related health 
benefits. However, in this population, the expectation of benefits is 
heightened by the recall of unintended benefits. As a result, there is a 
risk of a discrepancy between the science-based benefits and associated 
benefits. 

For example, European Union (EU) legislation on health-related 
claims does not permit ambiguous or misleading health-related claims 
to support consumers’ health practices (The European Parliament and 
the Council of the European Union, 2006). This legislation states that 
“the average consumer can be expected to understand the beneficial 
effects as expressed in the claim.” Therefore, it is important to have 
simple and straightforward direct labeling for this highly healthy pop-
ulation to avoid inappropriate use due to the recall of such unintended 
benefits not based on scientific evidence. 

However, there are other health-related claim categories; thus, 
future research is needed to investigate consumer responses with various 
test cases due to the differences in consumer responses to each claim 
(van Trijp and van der Lans, 2007). Although health claims on food 
products are permitted in many countries, only a few studies have 
evaluated their effects on consumer health behavior (Williams, 2005). 

This study has two limitations. First, an Internet survey was 
employed; thus, the results may not be generalizable. However, this 
study sample was quite representative of the Japanese population 
because we selected consumers who were nationally representative in 
age, gender, and demographic composition. Second, there are many and 
diverse phrases and expressions in Japanese compared to English. 
Therefore, since there are multiple expressions with the same meaning, 
it would be better to conduct a preparatory study on phrase typology 
described as health-related claims before conducting an experimental 
survey to obtain results that reflect the actual situation. 

6. Conclusion 

This study showed that the format of direct benefits as well as broad 
conceptual expressions of health-related claims were useful for con-
sumer perception of health-related claims in Japan. Given that there was 
no relationship between format and “medical use,” regulators, aca-
demics, and business operators should carefully consider and select the 
benefit expression claims that will actually help consumers improve 
their health. Food labeling that makes it easier for consumers to make 
the necessary food choices based on health-related claims may be 
considered in future research to ensure consumers fulfill their right to 

have a chance to be informed. 
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