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Review Article

Fish advisories in the USA and Japan:
risk communication and public awareness of a common
idea with different backgrounds

Ping Han Ser BSc, Chiho Watanabe PhD

Department of Human Ecology, Graduate School of Medicine, University of Tokyo, Tokyo, Japan

Some countries have established fish advisories to manage fish consumption to minimize methylmercury expo-
sure. Our objective was to compare the fish advisories and the resultant consumer behavior in the United States of
America (USA) and Japan. Both countries have national consumption guidelines, but American states enjoy
greater independence in issuing guidelines for local water bodies and vary in the information that is provided for
the public. The proportion of the American public that has heard of state fish advisories is thought to be close to
30%. There is a concern that this low level of awareness extends to pregnant women. In Japan, the current prob-
lem is the lack of comprehensive studies on the public awareness of fish advisories. Nonetheless, there is evi-
dence that fish consumption has decreased in both countries. In USA, there is a possibility that the strong empha-
sis on mercury toxicity drives the general population towards a trend of lower fish consumption. In Japan, the fish
advisory encourages seafood consumption for nutritional benefits. Consequently, the decrease may be due to the
shift towards a “Western diet”. Also, the Japanese fish advisory seems to be less active in advocating the issue of
fish consumption and mercury exposure, which may be partly responsible for the possible lesser attention of the
consumers. Cultural factors may explain for the baseline difference in consumption and account partly for the
change in Japanese consumer behavior. However, the dissimilarities in fish advisories may also be responsible for

the variations in consumer behavior.
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INTRODUCTION

Mercury contamination of aquatic life and the possible
consequences on human health through consumption of
aquatic organisms are a global issue. Following large co-
hort studies conducted in the Faroe Islands,’ Seychelles,2
and in northern Japan,® fish consumption has become an
important topic in public health policy. Subsequently,
policy makers in many countries, including Japan, Korea,
Canada, the United States of America (USA), France, and
the United Kingdom, have responded by issuing fish ad-
visories.

We have witnessed efforts put into the study on mercu-
ry toxicity and nutritional benefits from seafood con-
sumption and the resulting policies to regulate consump-
tion. Minamata disease is by far the most well-known
medical condition caused by acute exposure to
methylmercury. It is characterized by neurological defects
such as ataxia, disturbances to hearing and sight, and
weakening of the muscles. On the other hand, chronic
exposure to methylmercury, mainly occurring through the
consumption of some of the fish species, has been associ-
ated with much milder damage to the central nervous sys-
tem and cardiovascular diseases, but the focus has been
put on the adverse effects on the neurodevelopment of the
fetus and young children. The scientific findings that sup-
port the policies are important but as is the intended mes-
sage and the actual response of the public. One of the key

issues regarding fish advisory is the need to consider the
balance of risks of contaminants and benefits of nutrients
in aquatic food. Using hypothetical scenarios of consumer
behavior, Cohen et al* showed that the net benefit and
risk of seafood consumption vary substantially, depend-
ing on consumer behaviors towards the fish advisory.
Consumer behaviors represent the integrated outcome of
sequential factors, including the advisory per se, how it is
publicized, as well as how each individual becomes aware
of it and weighs the message according to his or her own
values. Each of these preceding factors has to be carefully
examined to derive an accurate overview of consumer
behaviors.

In this paper, we reviewed existing reports and exam-
ined each of the aforementioned factors in Japan and
USA, where the baseline consumption of aquatic food is
distinctly different. We predicted that there is a difference
in consumer behavior due to the dissimilarities in the fish
advisories of the two countries.
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DIFFERENCE IN FISH CONSUMPTION BETWEEN
JAPAN AND USA

Fish consumption of the two countries shows a substan-
tial difference. As previously reported, Japan has a high
rate of fish consumption on the global market;’ a Japa-
nese consumes four to five times more fish/seafood than
an American.

In the USA, daily per capita consumption of commer-
cial fish and shellfish averaged 19.8 g from years 2000 to
2009 (Figure 1).° The National Health and Nutrition Sur-
vey conducted by the Japanese government indicated that
fish consumption varied between 90 g and 100 g per day
from 1980 to 1996;” this is consistent with the result from
another report.® According to the national survey, daily
per capita fish consumption decreased from 94.3 g in year
1999, to 78.5 g in 2008.”'® Interestingly, a recent survey
conducted on Japanese (n = 106) who have been living in
the USA for more than 6 months revealed the per capita
fish and shellfish consumption to be as high as 60 g and
14 g per day, respectively, much higher than the USA

average. These figures suggest a robust preference of Jap-
anese for marine products."’

DERIVING THE GUIDELINES — ADVISORY AT
THE NATIONAL OR FEDERAL LEVEL

The aim of fish advisories in both countries is to mini-
mize the risks of methylmercury exposure through fish
consumption in the population, especially for the identi-
fied high-risk group.

USA has a federal fish advisory, released by the Envi-
ronmental Protection Agency (EPA) and the Food and
Drug Administration (FDA) in 2004. The advisory con-
tains three recommendations for the high-risk groups —
i.e., women who may get pregnant, women who are preg-
nant, and nursing children (Table 1, left column).® The
Japanese government released its fish advisory twice, the
first in 2003, followed by 2005. The advisory targets only
pregnant women and excludes children from the high-risk
group, and focuses mainly on ocean fish species (Table 1,
right column).”!
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Figure 1. Comparison of per capita fish consumption in USA and Japan
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Table 1. Comparison between American and Japanese fish consumption guidelines for pregnant women

USA

Japan

Recommendations for species to be avoided
1) Avoid shark, swordfish, king mackerel and tilefish.
Quantitative recommendations

2) 340 g/week (2 average meals) for species that contain lower

mercury levels.

170 g/week for self-caught fish or check with local
advisories.

Coverage of fish advisories

3) All states have fish advisories: 43% of the nation’s total lake

acreage, 39% of the nation’s total river miles, and most of
the Atlantic and Gulf coast.

1) Avoid short-finned pilot whale and bottlenose dolphin.

2) Species under “1 unit” of mercury: splendid alfonsino.
Baird’s beaked whale, swordfish, Pacific bluefin tuna,
bigeye tuna, Finely-Striate buccinum, sperm whale.

Species under “half unit” of mercury: yellowback seabream,
striped marlin, Hilgendorf’s saucord, southern bluefin tuna,
blue shark, Dall’s porpoise, Japanese bluefish.

80 g/week of “1 unit” of mercury e.g. 160 g/week of species
from “half unit” category or 40 g/week of species from ‘one
unit’ category plus 80 g/week from ‘half unit’ category.

No restriction for species with low mercury content.

3) 21 out of 47 prefectures do not have consumption guide-
lines; 14 prefectures provide a link to the national govern-
ment website; and 12 prefectures have their own infor-
mation page.

In Japan, two institutions are mainly responsible for the
advisory. The Food Safety Commission (FSC) under the
cabinet is responsible for risk assessment, and the Minis-
try of Health, Labour and Welfare (MHLW) is in charge
of risk management. The tolerable weekly intake (TWI) is
established by the FSC, and MHLW uses it for practical
and administrative purposes. The website of MHLW pro-
vides a range of information and a tentative English trans-
lation of the advisory can be found at: http://www.mhlw.
g0.jp/topics/bukyoku/iyaku/syoku-anzen/suigin/dl/
051102-1en.pdf.

Basic information in deriving the guidelines was based
on the cohort studies conducted in the Faroe Islands
and/or Seychelles. A reference dose (RfD) of 0.1 pg/kg
body weight/day is used in the USA,? while the resultant
TWI of 2.0 pg/kg body weight/week (equivalent to 0.29
ng/kg body weight/day) is used in Japan.*® Differences in
the derivation of the RfD could be observed between the
two countries. EPA based the RfD on the Faroese cohort,
while FSC considered both Faroese and Seychelles stud-
ies; EPA used an uncertainty factor of 10 while FSC used
4. Other differences included variations in fish tissue res-
idue criteria and relative source contribution.

ADMINISTERING THE GUIDELINE - ADVISO-
RIES AT THE STATE AND PREFECTURE LEVEL
While the federal or national government is responsible
for issuing the national fish advisory, the local govern-
ment has more direct influence on how it is conveyed to
citizens. Local governments are also able to manage the
advisory better by changing guidelines with respect to
fish species and contamination levels present in local wa-
ter bodies.

When compared to Japanese prefectures, American
states are more independent in establishing their fish ad-
visories to cover specific areas and fish species. The
states generally follow the federal advisory but most issue
advisories for local freshwater and sports fish species,
which may vary from the federal advisory. For example,
definition of “children” in the high-risk group is different
among the states; many states use 8 oz as consumption

limit rather than the 12 oz as stated in the federal guide-
lines. According to the EPA, American fish advisories
have a wide coverage over the country’s water bodies as
of year 2008. The number of consumption guidelines in-
creased from 20 in 1993 to 874 in 2008,** and it actually
increased by 164 in 2002 and 827 in 2004 (other years
had increases of under 100).° The increases may be at-
tributed to the release of the 2001 methylmercury report
by EPA,” and the 2004 federal guideline respectively.
Health, environmental, and/or the wildlife department(s)
are in charge of the state advisory, and usually collaborate
with organizations such as representatives of a particular
water body, as well as those involving waterworks, wild-
life, and fishery. As a result, many of the local water bod-
ies are under a network of close surveillance on contami-
nation in fishes. In Japan, about half of the prefectures do
not provide any guidelines for fish consumption. In fact,
when we searched for information on fish advisories us-
ing the keywords “fish” and “mercury”, 21 out of 47 pre-
fectures do not have a hit. Most prefectures that provide
guidelines use the one issued by the national government.

American state advisories vary in the type and amount
of information provided as compared to Japanese prefec-
tures. Upon doing an online search on all the state adviso-
ries, we realized that presentation of the guidelines differ
even among states in the USA. Almost all state advisories
provide information on the effects of mercury on human
health but only some states make the consumption guide-
lines very clear. For example, Mississippi lists the bans
and local advisories but does not seem to have any clear
consumption guidelines for the public. Maine provides a
balanced mix of easily comprehensible brief information
for the public and technical reports for the scientific
community. Florida has wallet cards with summarized
and easy-to-understand information for pregnant women.
On the other hand, there are states that present infor-
mation for fish tissue monitoring programs but have little
to no advertising priority to the general public. For in-
stance, Colorado provides a highly technical report on the
advisory, including information such as derivation of ref-
erence dose, but does not have any brochures designed
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for download by the general public. In contrast, 14 out of
the 26 Japanese prefectures that provide a fish consump-
tion guideline merely have a link to national governmen-
tal websites. Of the 12 prefectures that have their own
information page, only 6 provide additional information,
such as power point slides of lectures by experts or a list
of webpages relevant to mercury issues. The remaining 6
prefectures extracted information having direct relevance
to the consumers, such as the number of fish meals per
week according to fish species, from the national gov-
ernmental websites and posted it on their websites.

Risk communication to the public is also an important
part of information dissemination. This again depends
greatly on the presentation of information to the public.
The Japanese advisory emphasizes more the benefits of
fish consumption than the federal and most state adviso-
ries in the USA. Many American states have diagrams to
show how fish should be prepared to minimize the mercu-
ry intake. However, few state advisories refer to the bene-
fits of fish consumption. Only a few states, including
Washington and New Jersey, have a separate section on
the website to explain the benefits of fish and omega-3
fatty acids, or post articles on the benefits of fish con-
sumption. The federal website and brochures contain only
one paragraph that mentions omega-3 fatty acids. Greiner
et al’® examined risk-and-benefit messages in 310 news
articles relating to fish consumption and reported that risk
messages outweighed benefit messages by four to one.
However, there appears a shift in US policy towards the
emphasis on the benefits of fish consumption in recent
years. In 2006, the Institute of Medicine published a re-
port on balancing the risks and benefits of fish consump-
tion. This report provided recommendations to federal
agencies in policy making and release of guidelines to the
public.?” Additionally, FDA released a draft risk and ben-
efit assessment report in 2009, which mentioned that the
future focus will be on the net effect of fish consump-
tion.”® In contrast, the Japanese advisory highlights the
importance of fish consumption and refers to the nutri-
tional value of fish, such as its abundance of omega-3
fatty acids. The Ministry of Health, Labour and Welfare’s
disseminated information urges pregnant women not to
discontinue eating fish but to pay attention to some spe-
cies that may contain high mercury levels.

In addition, some consideration needs to be paid to the
inadequacy of information to cover all population groups,
which can lead to a “spill-over” effect i.e. the non-risk
group may decrease its consumption or stop eating fish
altogether due to fears that fish may be toxic. Many
American states do not have information on fish con-
sumption for the general population. California stands out
as an exception because its advisory states clearly that
there are two sets of guidelines, one for the high-risk
group and one for everyone else. In Japan, MHLW makes
an effort to have guidelines that cover the entire popula-
tion, including pregnant women, children, and women
who are planning to become pregnant.

ROLE OF MEDIA

Mass media appears to be the most important source of

fish advisory information for the public in USA and Japan.
A previous study in the USA stated that the FDA used

TV press releases and newsprints in 2001 with less inten-
sive follow-ups in 2002 to educate the public about the
advisory.”’ Studies also showed TV and newspapers as
the major sources of information among the anglers,* or
among participants to a nutrition-supplement program in
California,®" as well as among more than 3,000 women of
childbearing age in more than 10 states across US.** In
addition, Shimshack et al*® suggested that the observed
reduction in fish consumption may be associated with
newspaper readership.

In Japan, a survey by the Tokyo Metropolitan Munici-
pality (TMM) was conducted three months after the re-
lease of the first fish consumption guidelines in 2003. A
questionnaire was sent to the maternal and child health
section of the municipality offices in Tokyo area (n=70).
A majority of the respondents were aware of the advisory
via “governmental notification” (n=65), newspaper (n=
55), or TV (n=42). A second survey conducted one month
after the first one involved 101 residents who participated
in the Food Safety Forum. Of these, 83% of the partici-
pants said they were aware of the advisory via newspaper
(61%) or TV (54%).>* Another survey conducted three
years (2007) after the release of the second fish consump-
tion guideline involved 209 pregnant women attending
antenatal health monitoring in the western part of Japan.
It was reported that 86% of the participants obtained their
information from TV and newspaper.”

PUBLIC AWARENESS

It is equally important to look at public awareness so as to
understand how widely or well the general population
and/or target groups have accepted the messages intended
by fish advisories. This has been examined more exten-
sively in the USA than in Japan (Table 2).

Surveys have been conducted in the USA to examine
public awareness towards the federal or local advisories.
We performed a literature search on Web of Knowledge.
Input of “fish consumption guideline” as the topic yielded
317 search results, while “fish advisory” yielded 524 re-
sults and “fish consumption public awareness” yielded 48
results. We selected potential articles that examined fish
consumption and public awareness/behavior in the USA
based on the article titles and ended up with slightly over
20 of them.

It could be observed from previous studies that the
proportion of the American public that have heard of state
fish advisories may not exceed 30% (Table 2, left col-
umn).*>*** Interestingly, it was reported that the younger
participants (the potential childbearing age group), were
less aware of fish consumption issues as compared to the
older participants.’>?” Karouna-Renier er al” reported
that fewer pregnant women knew about the Florida Fish
Consumption Advisory than non-pregnant women. Con-
sidering that only a portion out of the 30% who have
heard of the fish advisories understands and applies the
information to his or her diet (e.g. avoiding consumption
of fish species that contain high mercury level), substan-
tially less than 30% of the public may be carrying out the
fish advisories’ recommendations in reality. There is also
a concern that pregnant women and group of childbearing
age may actually have a lower awareness than the general
population. This will mean that fish advisories’ messages
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Table 2. Results from previous studies on public awareness towards fish advisories in USA and Japan

USA

Japan

Knobeloch et al*” reported that 20% of 3015 women aged 18 to

45 from 12 states were aware of state fish advisories. Mean
number of fish meals was 46 per year (less than half of the re-
striction of 2 meals per week as recommended by federal fish
advisory).

Burger*® reported that 30% and 20% of 180 college students and
staff in New Jersey have heard of FDA/EPA and New Jersey
state advisories respectively.

Burger®” reported that 45% and 25% of 460 college students and
staff in New Jersey have heard of FDA/EPA and New Jersey
state advisories respectively. 75% of the participants who have
heard of warnings regarding fish consumption trusted the infor-
mation.

Burger and Gochfeld® reported that 50% of 174 college students

and staff in New Jersey did not know about advice for fish spe-

cies that contain high levels of mercury and could not name fish
species in guidelines. 95% of the participants heard about health
benefits of fish consumption as compared to 76% who heard of

associated risks.

Karouna-Renier et al*® reported that 31% of 600 women of

childbearing ages in Florida were aware of the Florida Fish Con-

sumption Advisory. Hair mercury level was significantly higher
in participants who were unaware of fish advisories.

Silver et al’' reported that 31% of 500 low-income women in
California knew about the state advisory. 29% of participants
consumed fish in excess of FDA/EPA guidelines.

Tokyo Metropolitan Government™ reported that 100% of 101
participants from food forum surveys have heard of the fish
consumption guidelines and 84% have seen an excerpt from
the guideline.

Yoshida e al*® reported that 75% of 209 pregnant women
knew about issue between mercury exposure and pregnancy;
55% were informed about mercury intake from fish; 25%
knew about classification of fish species according to mercury
contents.

Table 3. Change in fish consumption in USA and Japan

USA

Japan

In New Jersey, Burger’™ reported a decrease from 7.9

meals/month in 2004 to 6 meals/month in 2007 among college
student and staff.

In California, Silver et a./*' reported 40% lower fish consumption

among pregnant women than non-pregnant women, and 20%
lower consumption among women who knew about the state
advisory than those who did not.

In Massachusetts, Oken ef al.*’ reported a decrease in the con-
sumption of canned tuna, dark meat fish, shellfish and white
meat fish from 7.7 servings/month (1999-2000) to 6.4 serv-

ings/month (2001-2002) among 2235 pregnant women who visit-

ed obstetric offices.

Tokyo Metropolitan Municipality™* stated that 30% of 101
participants of a diet forum reported a control in the consump-
tion of swordfish and splendid alfonsino, 4 months after the
release of the 2003 guideline. Among this group of individu-
als, 17% continued with the controlled consumption even eight
months after the release of the guidelines (at the time of inter-
view). 70% of the participants responded that they have not
been controlling their consumption of other species.

are not reaching their intended target groups.

Surveys conducted by TMM on maternal and childcare
staff and food safety forum participants revealed high
public awareness (Table 2, right column).** However, it
must be noted that the groups of participants are not true
representatives of the general public and there is a good
chance that the participants already harbor a higher
awareness towards recommended fish consumption prac-
tices than the general public. The only reliable study as of
current was conducted by Yoshida et al*’, which reported
low awareness among pregnant women towards fish spe-
cies classification (Table 2, right column). This demon-
strates that the percentage of the high-risk group that ac-
tually understands and utilizes fish advisory information
may not be high in Japan. However, the bigger concern at
current is the apparent scarcity of studies in Japan on pub-
lic response towards fish advisory. The lack of studies
itself may be associated with the blunted response of pub-

lic and thus confounds a closer examination of public
awareness towards the national fish advisory.

CHANGE IN FISH CONSUMPTION

The change in fish consumption may indicate a response
towards the fish advisories. Both the USA and Japan
seem to be experiencing a drop in fish consumption.
While the decrease in USA may be due to fish advisories,
this may not be the case for Japan.

Fish consumption in the USA has gradually diminished
since 2004, after the release of the FDA/EPA guidelines
in the same year. This may imply an impact of the guide-
lines on the public’s perception towards fish consumption
(Table 3, left column). Shimshack e al.** examined the
effects of the FDA’s announcement on canned fish pur-
chase by using the US Consumer Expenditure Survey two
years before (n=5287) and after the announcement (n=
5240). They found that the largest decrease in the pur-
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chase of canned fish was from college-educated individu-
als in the target group (women who are pregnant or at risk
of pregnancy; young children). Households with young
and nursing children also manifested a 50% decrease in
their expenditure on canned fish. There was no statistical-
ly significant decline in less educated consumers but a
decrease was observed in newspaper/magazine readers in
the non-target group. Therefore, the relationship between
fish advisories and public awareness and response looks
like a complex one that is affected by a multitude of fac-
tors, such as information presented by the authorities and
risk communication, but that is also confounded by fac-
tors such as education’>* (newspaper readership, expo-
sure to news on TV, etc) and ethnicity’'* (does infor-
mation reach all ethnic groups of different mother tongue,
how much fish is normally consumed in the diet, etc).
There is a possibility that the messages from fish adviso-
ries have driven not only the high-risk groups but also the
general population towards a trend of lower fish con-
sumption.

The major evidence of a decrease in the fish consump-
tion in Japan is the national survey as shown in Figure 1.
However, we could only identify the survey conducted by
TMM on the 101 forum participants as the only study
related to the change in fish consumption rate in the Japa-
nese public (Table 3, right column).>* The sharp but tran-
sient decrease in the consumption of swordfish and
splendid alfonsino right after the release of the first advi-
sory might indicate a failure in risk communication and at
the same time, the nature of response by the Japanese

population to the national fish advisory — a short-term one.

However, the response of the Japanese population to-
wards the national fish advisory remains unclear due to
the dearth of studies on this issue. It is plausible that the
change in pattern of fish consumption is due to the shift
of the average Japanese diet from the traditional form rich
in aquatic organisms towards the “Western diet”, which is
one of high consumption of red meat (of terrestrial ani-
mal), saturated fats and carbohydrate-rich snacks..

DISCUSSION

It can be assumed that cultural variations contribute sig-
nificantly to the baseline difference in seafood consump-
tion between the general American and Japanese popula-
tions, and the “stricter” American consumption guidelines
may simply not be acceptable by the Japanese population.
On the other hand, the shift from a traditional Japanese
diet to that of a “Western” one may partly account for
changes in consumer behaviors in Japan. Although the
American and Japanese fish advisories have a common
goal in minimizing the risks of methylmercury exposure
through fish consumption in the population, they differ in
terms of their administration and derivation of guidelines.
Judging by the public awareness and responses, it is un-
clear whether the fish advisories in both countries have
achieved their common aim. Nevertheless, it is at least
clear that the change in consumer behaviors in the USA is
at least partly due to fish advisories. One major problem
lies in the type of information and method in which it is
presented may not exactly represent the essence of the
intended message; the messages on mercury toxicity out-
weighs that on nutritional benefits from seafood, which

may have resulted in a decrease in overall fish consump-
tion in the general population. In Japan, there is an ab-
sence of fish advisories for local water bodies and fish
species, but the main problem is that there has been al-
most no effort in determining the public response to the
advisories. Therefore, whether or not the public has react-
ed to the fish advisory remains nebulous. One main dif-
ference that could be observed for the Japanese fish advi-
sory from its American counterpart is the emphasis on
benefits from seafood consumption. This may partly ex-
plain the “less active” attitude and action towards the is-
sue of fish consumption and mercury exposure in Japan.
This study on the differences in American and Japanese
fish advisories (with culture exerting a confounding effect)
and the resulting consumer behaviors implies that it may
be important to review the fish advisories in various
countries, so as to identify the positive and negative im-
pacts before drawing policies to fit a particular region or
population group.

The greatest limitation when examining fish advisories
is the lack of data on their effects on the population. In
USA, large-scaled surveys that have been conducted in
several states provided an overall picture of fish con-
sumption in the general population. In Japan, there is cur-
rently almost no data. Public awareness in various regions
and subpopulations (especially pregnant women and chil-
dren of different ethnic groups) is to be examined if the
fish advisory-fish consumption relationship is to be scru-
tinized closely. This is especially the case as previous
studies conducted in USA have shown that confounding
factors such as education, ethnicity, income and subpopu-
lation groups influence fish consumption. Priority for data
collection should be given to regions known to be con-
taminated by mercury or have high fish consumption, and
population groups such as pregnant women who are at
greatest risk of adverse health effects from
methylmercury exposure.

Conclusion

Changes in consumer behaviors are affected by cultural
practices and fish advisories. Just as one should adopt a
“holistic approach” when examining data of mercury
health effects collected from different populations,*' the
same approach should be applied when considering pub-
lic health policies. It is evident that fish advisories in dif-
ferent countries have varying policies. Similarly, people
from various backgrounds have dissimilar diets and atti-
tudes towards the fish advisories. Therefore, it is signifi-
cant to examine the mechanics of fish advisories in dif-
ferent geographical or cultural backgrounds. When fish
advisories understand their impacts on fish consumption
in the population, efforts should be made to fine tune the
policies such that they will be able to bring forth relevant
information to specific target groups in a particular region.

AUTHOR DISCLOSURES
There is no conflict of interest. No funding source was involved.

REFERENCES

1. Grandjean P, Weihe P, White RF, Debes F, Araki S,
Yokoyama K et al. Cognitive deficit in 7-year-old children
with prenatal exposure to methylmercury. Neurotoxicol



Fish advisories in the USA and Japan

493

Teratol. 1997;19:417-28.

Davidson PW, Myers GJ, Cox C, Axtell C, Shamlaye C,
Sloane-Reeves J et al. Effects of prenatal and postnatal
methylmercury exposure from fish consumption on
neurodevelopment - Outcomes at 66 months of age in the
Seychelles Child Development Study. J Am Med Assoc.
1998;280:701-7.

Nakai K, Suzuki K, Oka T, Murata K, Sakamoto M,
Okamura K et al. The Tohoku Study of Child Development:
A cohort study of effects of perinatal exposures to
methylmercury and environmentally persistent organic
pollutants on neurobehavioral development in Japanese
children. Tohoku J Exp Med. 2004;202:227-37.

Cohen JT, Bellinger DC, Connor WE, Kris-Etherton PM,
Lawrence RS, Savitz DA et al. A quantitative risk-benefit
analysis of changes in population fish consumption. Am J
Prev Med. 2005;29:325-34.

Food and Agriculture Organization. Global overview on fish
consumption. Rome: Food and Agriculture Organization,
Globefish; 1995.

National Marine Fisheries Service. Fisheries of the United
States 2009. National Marine Fisheries Service, Office of
Science and Technology. Maryland: Silver Spring; 2010.
Matsumura Y. Nutrition trends in Japan. Asia Pac J Clin
Nutr. 2001;10:540-S7.

Nakamura Y, Ueshima H, Okamura T, Kadowaki T,
Hayakawa T, Kita Y et al. Association between fish
consumption and all-cause and cause-specific mortatity in
Japan: NIPPON DATAS80, 1980-99. Am J Med. 2005;118:
239-45.

Ministry of Health, Labour and Welfare. Outline for the
results of the National Nutrition Survey Japan, 1999. Tokyo:

Ministry of Health, Labour and Welfare; 1999. (In Japanese).
. Ministry of Health, Labour and Welfare. Outline for the

results of the National Nutrition Survey Japan, 2000. Tokyo:

Ministry of Health, Labour and Welfare; 2000. (In Japanese).
. Ministry of Health, Labour and Welfare. Outline for the

results of the National Nutrition Survey Japan, 2001. Tokyo:

Ministry of Health, Labour and Welfare; 2001. (In Japanese).
. Ministry of Health, Labour and Welfare. Outline for the

results of the National Nutrition Survey Japan, 2002. Tokyo:

Ministry of Health, Labour and Welfare; 2002. (In Japanese).
. Ministry of Health, Labour and Welfare. Outline for the

results of the National Health and Nutrition Survey Japan,

2003. Tokyo: Ministry of Health, Labour and Welfare; 2003.

(In Japanese).

. Ministry of Health, Labour and Welfare. Outline for the

results of the National Health and Nutrition Survey Japan,

2004. Tokyo: Ministry of Health, Labour and Welfare; 2004.

(In Japanese).

. Ministry of Health, Labour and Welfare. Outline for the

results of the National Health and Nutrition Survey Japan,

2005. Tokyo: Ministry of Health, Labour and Welfare; 2005.

(In Japanese).

. Ministry of Health, Labour and Welfare. Outline for the

results of the National Health and Nutrition Survey Japan,

2006. Tokyo: Ministry of Health, Labour and Welfare; 2006.

(In Japanese).

. Ministry of Health, Labour and Welfare. Outline for the

results of the National Health and Nutrition Survey Japan,

2007. Tokyo: Ministry of Health, Labour and Welfare; 2007.
. Ministry of Health, Labour and Welfare. Outline for the

results of the National Health and Nutrition Survey Japan,

2008. Tokyo: Ministry of Health, Labour and Welfare; 2008.

(In Japanese).

. Tsuchiya A, Hardy J, Burbacher TM, Faustman EM, Fish

MK. Fish intake guidelines: incorporating n-3 fatty acid

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

intake and contaminant exposure in the Korean and
Japanese communities. Am J Clin Nutr. 2008;87:1867-75.
US Environmental Protection Agency (USEPA). What you
need to know about mercury in fish and shellfish. Washing-
ton, DC: US Environmental Protection Agency; 2004.
Ministry of Health, Labour and Welfare. For you who is
going to be a mother. Tokyo: Ministry of Health, Labour
and Welfare; 2010. (In Japanese).

US Environmental Protection Agency (USEPA). Water
quality criterion for the protection of human health:
Methylmercury. Washington, DC: US Environmental Pro-
tection Agency; 2001. EPA-823-R-01-001.

Food Safety Commission. Food safety risk assessment relat-
ed to methylmercury in seafood. Tokyo: Food Safety Com-
mission, The Contaminant Expert Committee; 2005.

US Environmental Protection Agency (USEPA). 2008 Bi-
ennial national listing. Washington, DC: US Environmental
Protection Agency; 2009. EPA-823-F-09-007.

US Environmental Protection Agency (USEPA). 2005/2006
national listing of fish advisories. Washington, DC: US En-
vironmental Protection Agency; 2007. EPA-823-F-07-003.
Greiner A, Smith KC, Guallar E. Something fishy? News
media presentation of complex health issues related to fish
consumption guidelines. Public Health Nutr. 2010;13:1786-
94.

Nesheim MC, Yaktine AL. Seafood choices: Balancing
benefits and risks. Washington, DC: Institute of Medicine;
2007.

US Food and Drug Administration (USFDA). Draft risk and
benefit assessment report, draft summary of published re-
search, peer review report. Washington, DC: US Food and
Drug Administration; 2009. FDA-2009-N-0018.

Shimshack JP, Ward MB. Mercury advisories and
household health trade-offs. J Health Econ. 2010;29:674-85.
Shilling F, White A, Lippert L, Lubell M. Contaminated fish
consumption in California's Central Valley Delta. Environ
Res. 2010;110:334-44.

Silver E, Kaslow J, Lee D, Lee S, Tan ML, Weis E et al.
Fish consumption and advisory awareness among low-
income women in California's Sacramento-San Joaquin
Delta. Environ Res. 2007;104:410-9.

Knobeloch L, Anderson HA, Imma P, Peters D, Smith A.
Fish consumption, advisory awareness, and hair mercury
levels among women of childbearing age. Environ Res.
2005;97:220-7.

Shimshack JP, Ward MB, Beatty TKM. Mercury advisories:
Information, education, and fish consumption. J Environ
Econ Manag. 2007;53:158-79.

Tokyo Metropolitan Government. A case study on risk
communication concerning food safety. Tokyo: Tokyo Met-
ropolitan Government, Bureau of Social Welfare and Public
Health; 2004. (In Japanese).

Yoshida M, Mizoguchi S, Yamashita M, Nakatsuka M.
Recognition of benefits of folate and feto-toxicities of mer-
cury in Japanese pregnant women. Matern Health. 2010;50:
568-74. (In Japanese).

Burger J. Fishing, fish consumption, and knowledge about
advisories in college students and others in central New
Jersey. Environ Res. 2005;98:268-75.

Burger J. Fishing, fish consumption, and awareness about
warnings in a university community in central New Jersey
in 2007, and comparisons with 2004. Environ Res. 2008;108:
107-16.

Burger J, Gochfeld M. Knowledge about fish consumption
advisories: A risk communication failure within a university
population. Sci Total Environ. 2008;390:346-54.



494

PH Ser and C Watanabe

39.

40.

Karouna-Renier NK, Rao KR, Lanza JJ, Rivers SD, Wilson
PA, Hodges DK et al. Mercury levels and fish consumption
practices in women of child-bearing age in the Florida
Panhandle. Environ Res. 2008;108:320-6.

Oken E, Kleinman KP, Berland WE, Sitnn SR, Rich-

41. Lynch ML, Huang LS, Cox C, Strain JJ, Myers GJ, Bonham

MP et al. Varying coefficient function models to explore
interactions between maternal nutritional status and prenatal
methylmercury  toxicity in the Seychelles Child
Development Nutrition Study. Environ Res. 2011;111:75-80.

Edwards JW, Gillman MW. Decline in fish consumption
among pregnant women after a national mercury advisory.
Obstet Gynecol. 2003;102:346-51.

Review Article

Fish advisories in the USA and Japan:
risk communication and public awareness of a common
idea with different backgrounds

Ping Han Ser BSc, Chiho Watanabe PhD

Department of Human Ecology, Graduate School of Medicine, University of Tokyo, Tokyo, Japan

k

“I‘ -

$WE P AhA gL i

%ﬁﬁiﬁ

AIRF R TR
Q\\R&,&fga

FRRFE 22 AFOL N F AR A BT RARPRG o A2 en
PHRs  WRERZE P ADAFILEZBEROYFEEL oA BRTIG R
N fdas o RREREVG RS DB T EHT R KB E TR .
RELAVIPFRDOTN - FRARG REELEVAFL H * 9RT30% - EF
ML e MR IRLT LR e FIRE S o P A PR AR ERL R
ﬁﬁf%ﬁﬁ“4m9vﬁﬂ9wﬁpﬁ°&%W’¢?ﬁé¢%#éﬁii
ERN SRR NE AR £ S S RS Y R S R E
AEE S o T AR R E M T FFPNA S QIR EARNT 2 ATV o
PRpAAESL NI RS FAGEFEAEB DL SN FVERL P
P RS2 DRSEA R T 2 AR RS R AL LR LB
ERAPRE RS RF] e A o a2 P F LR N Ad S
FERERER R .

5

S AFEP R 2REBRREL



