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EXECUTIVE SUMMARY

. Fish consumpt1on health advisories have been issued in the Un1ted States
since the m1d 1970’ s, and spec1f1ca11y in the 0h1o R1ver Valley since 1988, in
| response to concern over potent1a1 negat1ve health consequences of consumIng
sport-caught f1sh | Issu1ng hea]th adv1sor1es w1th recommendat1ons about
11m1t1ng consumptzon_of f1sh ‘and adoptlng other r1sk—reduc1ng behaviors is the
- pr1mary management strategy be1ng 1mp1emented by Ohio River Valley states to
address th1s prob]em (1n addition to 1onger-term remediation and control
act1v1t1es) . .
| Adv1sor1es 1ssued by dlfferent states border1ng the 0h1o River have not
necessarlTy:conta;ned the same recommendatlons ~even for the same stretch of
rthe R1ver ' Pro]1ferat1on of different adV1sor1es and communication strategies
vra1ses quest1ons about the 1mpacts one or mu1t1p1e advisories are having on |
the aud1ences of 1nterest. Further, dIfferences ‘among agencies regarding
obJect1ves they seek to accomp]ish via health adyisories may contribute to the
dlfferences in approaches used to deve1op and commun1cate advisories with the
pub11c. o
'. The obJectlves of this study were to: (i) identify state and regional
~Aagency obJect1ves assoc1ated with state f1sh consumpt1on health advisories in
the Ohio Rlver Va11ey, (2) determine the impacts associated with Ohio River
khea]th adv1sor1es 1nc1ud1ng (a) awareness of attltudes, and op1n1ons about
| hea]th adv1sor1es he1d by 0h1o R1ver Va11ey ang]ers, (b) ang]er behavioral
B chan;esfassoc1ated w1th adv1sor1es"and (c) effect of urban vs. rura] B
res1dence, and recent vs. d1stant med1a attentlon relative to adv1sory

awareness ‘and behav1or, and (3) summar1ze risk commun1cat10n 1ssues to

cons1der when commun1cat1ng hea1th adv1sor1es to the pub11c.

fra L““
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AGENCY OBJECTIVES ASSOCIATED WITH OHIO RIVER HEALTH ADVISORIES

. We conducted te]ephone interviews with two or three 1nd1v1duals in each
'state who had maJor respons1b111t1es assoc1ated with health adv1sor1es Each
te1ephone interview focused on perce1ved agency hea]th adv1$ory objectives and
op1n1ons about cr1ter1a for eva]uat1ng the success of hea]th adv1$or1es.
| He comp]eted 15 te]ephone 1nterv1ews with 5 fishery agency
representat1ves 5 hea1th agency representat1ves, 4 enV1ronmenta1 quallty
agency representat1ves, and 1 0h1o R1ver Va11ey Water San1tat1on Comm1ss1on
representat1ve S | ' ' - ) |

of 20 potent1a1 obJect1ves presented to agency representat1ves, the most
r1mportant obJectlves for states overa]l 1nc1uded those focused on: (1) -
. reduc1ng health r1sk for part1cu1ar1y at-rlsk groups, the genera] public,
11censed ang]ers and subs1$tence f1shers, and (2) e1g1ng people make the1

own_informed dec1s1on about c]ean1ng, cook1ng, and eat1ng 0h1o River fish.
Differences exist 1n the 1mportance placed on potent1a1 hea]th adv1sory
. obJect1ves by f1shery and hea]th/env1ronmenta1 qua11ty agenc1es. F1shery
agenc1es placed greater -emphasis than the env1ronmenta1 qua11ty agencies on
obJect1ves associated w1th pub11c support and resource use, risk-reducing fish
preparat1on methods, and enab11ng peop]e to make the1r own 1nformed decisions
about f1sh consumpt1on. . ‘

N1neteen potent1a1 hea]th adV1sory eva]uat1on cr1ter1a were presented to

agency representat1ves. The most 1mportant cr1ter1a 1dent1f1ed 1nc1uded (1)

adv1sorx awarenes ; (2) use of r1sk-reduc1ng f1sh greparat1on method5° (3) use

.of f1sh1ng behav1or (1 e., spec1es targeted S1ze kept), and (4) f1sh
consumpt1on rate at or s11ght1y below adv1sory recommendat1ons. As with the

rat1ng of obJect1ves, d1fferences ex1st between flshery and

hea]th/enV1ronmenta1 qua11ty agenc1es in the 1mportance p1aced on potent1a1
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vhea]th advisory evaluation criteria. Fishery agencies assigned greater

importance than environmental agencies to evaluation criteria associated with

angler behavior and angler awareness.

IMPACTS OF OHIO RIVER HEALTH ADVISORIES
The second objective of this study was to determine the impacts

associated with Ohio River health advisories.

; Methods

We implemented two mail surveys, one each in Spring and Fall, 1992, to
assess the effect of timing of advisory communications on health advisory
awareness and attitudes. §amp1es of 2,000 resident licensed anglers for the

spring survey and 3,000 resident licensed anglers for the fall survey were

.obtained from the six states that border the Ohio River.

We used the results from the telephone interviews with agency personnel
(discussed previously), and findings from other studies, to develop a mail
questionnaire to be sent to the sample of licensed ang]efs. The questionnaire
was designed to'determine the awareness of, attitudes aﬁd opinions about, and
behavioral responses to current Ohio River health advisories as well as
identify potential improvements to the advisories from the perspective of Ohio
River Valley anglers. -

- The spring survey was implemented in late Apri], 1992 and the fall
survey in late September, 1992. Up to three follow-up mailings Were sent to
nanespbndents over the course of the following months.

A telephone follow-up to ISi nonrespbndents to the spring survey was

conducted in June, 1992 and another one to 100 nonrespondents to the fall

' survey in November, 1992 to provide an estimate of the degree to which

nonrespondents to the mail surveys differed from respondents.
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Results and Discussion: Health Advisory Impacts

For the spring survey, of the 2,000 questionnaires mailed, 142 were
undeliverable and 841 completed questionnéires were returned. This resulted
in an adjusted response rate of 45.3%. For the fall survey, of the'3,000
questionnaires mailed, 262 were undeliverable and 1,269 ;omp]eted
questionnaires were returned. This resulted in an adjusted response rate of

46.3%. |
‘ In this study, we sought to contact people with Ohio River fishing
experience. We defined "Ohio River experience" as inc]udﬁng only those -
respondents who had fished the Ohio River in;the bast five years or had eaten
Ohio River fish in the past year. Respondénts who had no Ohio River fishing
exﬁerience accounted for 38% of our spring sample and 44% of our fall sample.

The majority of respondents did not fish the Ohio River because they
preferred other locations or because they would not want to eat the fish due’
to contaminants. Respondents could check as many reasons for not fishing as
they wished. Nineteen percent of respondents who had not fished the Ohio
River in the past five years listed the presence of contaminants in fish or
éontaminapts and river pollution as the only reasons for not fishihg the
river. Thus, contaminants appear to be the sole reason for dissuading a
substantial portion of currently-licensed anglérs from fishing the Ohio River.

Awareness. An estimated 83% of anglers (adjusted for nonfesponse bias)
who had fished the Ohip=River in the past five years were aware of the health
advisories. Approximately two-thirds of this group said they were aware of
specific species or areas of ‘the river listed in the advisories, whereas the
remainder were only generally or:vagueiy aware of the advisories. Younger

respondents (ages 15-29) and :those with lower incomes weie_]ess Tikely to be
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-aware of the specifics of thé health advisories. Women were more likely than

men to be comp]ete1y unaware of the health advisories. 'This is -an important
finding because women, especia11y those of childbearing age, incur higher
potential risks if they eat contaminated fish, due to the possibility of
transferring contaminants and their effects to offspring. . Anglers residing in
'Kenfucky, Indiana, and Ohio were most 1ikely to be aware of specific advisory
recommendations. Over 85% of anglers from I11linois, -where there is no health
a&visory'issued, said they were aware of the health advisories. This apparent
contradiction could be attributed to the fact that Kentucky (which borders the
Ohio River across from I11inois) and neighboring Indiana both havé Ohio River
vhea1th‘adviso§ies.,wlllinoiscrespondents could be familiar with the KY and/or
The most important source of health advisory §nformation and the one
used most frequently by respondents (adjusted for nonresponse bias) was the
newspaper. Respondents who used the fishing regulations guide felt mbst

informed about‘the safety of eating fish (3.6 on‘arscalé ofWS);.those using

‘friends felt the least informed (3.0). Although newspapers have been noted as

a frequently used and important source of information for réspondents, when
asked about the best way to get information to them a plurality of3¥espondenté
(43%) said the television or radio would be best.

Beliefs. Most respohdents (67%) disagreed with the statement that

- eating-any fish from the Ohio River is safe. -Respondents were more 1ike]y to
‘believe that eating some types of Ohio River fish is safe, but a majority

' ;(55%)«eithér:did not.hold this belief or were unsure. Those fishing the

Ilinois and Indiana portions of théfriver from Cannelton to the river mouth

were most .1ikely to believe that eating some or any fish from the Ohio River

- xi




was safe. Respondents who ate species listed in the advisories were also more
Tikely than other respondents to believe thai eating some or any fish‘from the
Ohio River was safe. Respondents who were awére of advisory specifics were
more likely to believe that eating some types of fish was safe..

- Most respondents.beliéved'that-eating Ohio River fish posed some health
risk for them. A majority of respondents believed that: (1) the health risks |
afe greater than the ‘health benefits (56%); (2) eating contaminated fish over
' many years increases their health risks (71%); and (3) Ohio River fish pose a
health risk for them (58%). . ... . . : | .

Attitudes. Most respondents were concerned ‘that eating Ohio River fish
was a heal;h risk (88%);-ahd thought it was important to follow the health -
advisories (71%). On average respondents fe]t’;omewhai informed about the
safety of eating fish, and found it relatively easy to follow the advisory
recémmendations. Those that were aware of advisory specifics felt more
informed and found it easier to comply with advisory recommendations than
those only generally aware of the advisory. ] 7

" ‘Behavioral Intentions. A plurality of respondents (45%) believed that
they follow the advicé in the health advisories. Reported fish consumption
' patterné fdr 91% of this group indicated they followed the gdvisory.

A majority of respondents (63%) would eat more Ohio River fish if health
risks did not exist. -Fish consuﬁptioﬁ suppression (actual consumption lower
“than desired consumption due to contaminants) therefore appears to exist among
Ohio 'River anglers. - o |

"Fishing Sgtisfactiohs,x Consumption was more important for .a satisfying
fisﬁing experience for those eating listed species than for those who caught

but did not consume listed fish. This follows from our finding that those
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eating listed species were more likely to believe that following the advisory

would 1imit their enjoyment of fiShing. For these respondents, consumption

‘appears to be an important part of the fishing experience, one perhaps not

easily given up.
Fish Consumption. Most respondents (95%) who fished the Ohio River in

the past year reported catching at least one fish from the river, but less

than half of the respondents (43%) ate any Ohio River fish. On average,

fish-consuming respondents ate 19 Ohio River fish meals annually. The most

popular fish species for both catch and consumption was channel catfish.  In

* fact, 92% of respondents who did not follow their state's advisory were

. consuming channel catfish. Thus this species seems to be the most popular and

the one most often ignored based on the health advisory warnings.

Overall, 11% of respondentS'did not follow the recommendations of their
respective state's advisory. An additional 42% caught species listed in the
advisory but did not consume them in excess of the advisory recommendations;
the remaining kespondénts did not catch or consume listed sbecies. -
Respondents from Kentucky, espécia]]y those fishing near the Uniontown,
Newburgh, and Cannelton 1o;ksAand dams, were two to three times more likely to
consume species listed in the advisory (pfimari1y channel catfish) than other
anglers. Respondgnts who fished this secfion of the river most frequently |
were more likely to hold a suite of beliefs and attitudes implying that they
did not believe that the risk existed. |

- Fish Preparation Metho& ."Thirty—five percent of Ohio River anglers

. said they used all ‘four risk-reducing cleaning techniques (remove back fat,

remove belly fat, remove skin, fillet fish) for all fish meals they prepared.

Most anglers use some of the risk-reducing cleaning techniques at least some

xiii



of ‘the time. Those fishing the lower stretches of the river most often were
also more likely to use risk-reducing cleaning techniques more frequent1y.
Among ang1érs consuming listed species beyond advisory limits, the majority
used risk-reducing cleaning techniques most of the time.

Use of risk-reducing cooking techniques was not prevalent, even among
consumers of listed specie§ beyond advisory limits. More popular cooking
methbds included generally non-risk-reducing methods such és'pan frying or
. deep frying. | v
Changes in Behavior as a Result of the Health Advis&rx. Among

respondents who were aware of the health advisories, 42% said they had reduced

their fish consumption because of the advisory and 13% said they had stopped
consuming Ohio River fish altogether. Respondents who consuméd Tisted species
beyond advisory 1imits-wefe more Tikely than those whb did not to say that
-because of the advisory they had changed their c]éaning methods and were
eating léss fish. l, '

Re]ationéhig of Behavior to Attitude Activation. .Vefy early in the
survey instrument dsed in this study, re#pondents who reported fishing on the
Ohio River within the past 5 years were asked to "list all information you
believe to be true about the safety of eating fish caught in the Ohio River"
and to "1ist specific actions you have taken related to the safety of eating
fish caudht in the Ohio.River." Respondents in the spring reported
significantly more thoughts than in the fall (mean thoughts spring = 3.0; fall
= 2.6;3 1t ="2.8; p <.01). Given that the health advisories were issued in the
spring just before the questionnaire was mai]ed,'this trend was expected.
However, it does indicate that the advisories may be cdgnitively somewhat less-

available by fall.

xiv
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Conclusions and Recommendations Regarding Health Advisory Imbacts
Recommendations for Agencies. -Advisory -awareness (as percent of

respondents aware of advisory) was lowest among anglers purchasing licenses in

states using mainly news releases to disseminate advisory information, and

~highest in.those states in which the hhealth advisory is printed in the fishing
-regulations guide. A1thodgh survey respondents did not choose the regulations

'.gUide.as being the most effective means .of communication, they did feel most

'ihformed about the safety of eating fish after reading the regulations guide.

- States should consider the merits .of including health advisory information in

" the fishing regulations guide, as well as in news releases to printed, audio,

and video media. Newspapers and posted warnings appeared to be particularly
important in urban areas.: '

' Mdst respondents ﬁsed(somezrisk-reducing cleaning techniques at least
some of :the time, but adoption of these methods was highest among respondents
eating listed species beyond advisory limits and among those ]isting:a high
number of thoughts on the open-ended questions. The ]iéted-species consumers

also appeared to be more committed to fish consumption és an important

‘Tifestyle activity. Agencies should therefore‘consider emphasizing the

importance of using risk-reducing cleaning techniques especially if anglers do

not reduce fish consumption to recommended levels, because some anglers will

) be unwilling to forego fish consumption altogether. Further, because

‘respondents Tisted more thoughts soon after advisories were issued than later

in the year, .advisory reminders later in the fishing season or posted at
fishing areas may .help ahg1ers th{nkfmore about the advisories.
' Although almost a]irrespondents‘who fished the Ohio River in the past

year reported catching at least one fish, less than half ate any Ohio River
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fish. Such,re1£live1y Tow -consumption by anglers may be of éoncern=to
agencies whose objectives <include maintaining fish consumption at or slightly. o
below the levels recommended in the health advisory. Since the advisories
pertain to qniy a portion .of Ohio River species, it is possible the fishery
resource is being underutilized in terms of human consumption. Only about 11%
of respondents did not follow the recommendations of their respective state's -
advisory. °“In certain stretches of the River, however, noncompliance with the
advisory recommendations was considerably higﬁer (e.g., Cannelton to
Uniontown), indicating targeted advisory communication ef%orts may be
warranted in these locales. | |

Among anglers eating listed specieé above the advisory limits, fish
consumption was an important component of a satisfying experience. These ol
anglers were also more likely to believe that fo]loﬁing the advisory would
Timit their enjoyment of fishing. For this group, warnings to reduce fish
consumption for health reasons may not be sufficient t0'§timu1ate comp]iénce
with the advisory. Rather, behavioral alternatives that still allow this R
important personal activity (fish consumption) to occur may be needed, such as
r%sk—reducing'preparation techniques or emphasiS'on eating species not listed
in the advjsory. ' |

If state and-regional agencies seek to emphasize the pdsitive'aspects of

)}

Ohio River fish and fishing, catch-and-release fishing (already practiced by a s
siibstantial portion of respondents) could be emphasized. Much more concerted
communication efforts would -be needed to -encourage éonsumption of the

harvestable fish species in the Ohio River that are not subject to advisories,
and would involve changing pervasive beliefs about the desirability and safety ' ,.'

of Ohio River Fish consumption. :
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iOnly .about bne-third of survey respondents believed the advisory
provided them with enough information to make their own, informed, decision
about fish consumption. ‘A substantial portion of respondehts indicated they
felt they had insufficient infqrmation in the advisory to choose safer
alternatives (e.g., -safer fishing locations, types or sizes of fish with less

contaminants, risk-reducing fish preparation methods). Although such

_information can be included in detail -in news releases, it is limited in

extent in the advisory news releases currently used by agencies. Further,
agencies have little control over what the media chooses to include in

articles or broadcasts stemming from the news release. The fishing

regulations guide provides a more certain vehicle for including detailed .

advice about contaminant levels at different locations; species and sizes of
fish less-affected by contaminants, and risk-reducing fish preparation
methods.

Recommendations for Research. The anglers from the Cannelton locks and
dam down to the river mouth were relatively different from other anglers in

terms of higher fish consumption, stronger beliefs that health risks do not

- exist, and greater devotion to fish consumption as a part of the total fishing

experiencef Future studies might target this river reach to understand
further the attitudinal, behavioral, and cultural factors influencing angler

response to health advisories.

This study demonstrated an association between the use of risk-reducing

cleaning techniques and Tower levels of personal concern about the health

risks associated with consuming Ohio River fish. Future research could test

- the hypothesis that anglers believe they do not-have to follow the fish

consumption advice (i.e., number of fish meals per species) in health
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advisories if they use»risk—reducfng c1eaning‘technidues such as filleting the

fish or removing the fat. Testing this hypothesis is important for infprmed .
risk managément decisions. Some contaminants (e.g., mercury) are not reduced
through the use of such trimming techniques that reduce Tipophilic compounds.
Anglers might think they are reducing their exposure when in fact they are
Tikely not.

A_SUMMARY OF RISK COMMUNICATION CONCEPTS FOR COMMUNICATING HEALTH ADVISORIES
' The third objgétive of this study was to summarize risk communication
issues agencies should consider when designing health adv%sory communication
programs for public audiences.

A Framework for Health Advisory Communication Programs

The Model. Health advisories are prepared, issued, and disseminated'by

» ]

a variety of agen;ies and organizations, and are targeted toward a variety of

people--sport anglers, subsistence fishers, actual and potential fish

consumers, high-risk groups, and many different sociodemographic groups of

peop]e.‘ Sharing information, perceptions, and understaﬁding among these <
" various participants is critical fo successful health advisory communication

programs. - T

We suggest using a model containing five elements to guide development

of health advisory communication programs: (1) problem analysis; (2) audience

r

needs assessment; (3) communication strategy design; (4) communication
strategy impTemenfation; and (5) evaluation. -

Problem Analysis: Objectives. Prqb]em ana]ysiS includes consideration
of the social, scientific, and po]itical.context of the fish contaminant
issue, particularly specific articulation of the objectives to be accomplished : =

* through a health advisory communication program. Objectives identified for
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health advisory communication programs include reducing human health risks,
encouraging informed decisions among potential and actual fish consumers,
fostering adoption of a variety of risk-reduc%ng behaviors, encoufaging

support for clean-up of toxics in the environment, encouraging ehjoyment of

-sport-fisheries, and informing people about the health and economic benefits

 of fish consumption. Agencies, other organizations, and target audiences |

shod]d have a clear understanding of which objectives are to be achieved

~ through a health advisory communication prbgram. Without such understanding,

'_ it is virtually impossible to identify the "most approprfate" health advisory

recommendations and communication programs.

Audience Neeas Assessment. Audience needs assessment includes
identification of potential target audiences who should participate in the
health ad&isory communication program, and addresses what types of information
and communication styles are appropriate for each audience.

Identifying target audiences. Identification of potential target
audiences for-health advisory communication progr;ms'shbuld flow from the
objectives articulated dufing problem analysis, and may include audiences such
as licensed anglers, women of childbearing age, youth, urban anglers, or fish
consumers among the general public. - To achieve a variety of objectives or
reach a variety of audiences, usua]]y‘a variety of communication strategies is
needed. The information needs of these audiences and the communication
strategies used to convey that information may differ substantially.

- Audience information and communication needs. Identifying the
informatien needs and communication needs of the target audiences includes -
understandiﬁg what the target audiences initially know and believe about

health advisories and fish consumption, how they behave relative to fish




consumption, and what information they desire. Previous studies have
demonstrated that awareness of health advisories typically increases in a .

given population over time, but tends to be Tower among certain audiences

oy

(e.g., women, youth, those with relatively low education or Tow iﬁcome,
non-whites). Dependiﬁg on the health advisory objectives, reaching such -
Tow-awareness groups may take high priority for a communication program.
Perceptions of what is important to know about health advisories and
‘ fish consumptioh may differ considerably between target audiences and "expert"
health advisory communicators. If communicators design éommunication programs N
based solely on their own beliefs about what audiences should know, it is
" Tikely gudiences will not find the suite of information they believe they need
to-make an informedrdecision'to follow or ignofe the health advisory - et
recommendations.
Types of information identified by potential target audiences as
important for health advisories include: (1) specific comparisons of
relatively safer/more dangerous fish species, siZes,fana fishing locations; <
(2) description of negative health effects from eating fish; (3) health
benefits of eating fish; (4) specific comparisons of health risks from fish
‘consumption with other, particu]ariy dietary,rrisks; (5) description of

risk-reducing fish cleaning and cooking methods; (6) description of chemicals

r

of concern and their effects.
Audience behavior. Behaviors of interest include fishing and

fish-eating activities, as well as use of potential information sources (e.g.,

fishing regulations guides, newspapers, personal communications).
Understanding which information sources will be used by audiences to receive .

health advisory information is critical in designing a communication strategy.
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Understanding what?behayiors‘fish consumers engage in is necessary ‘in deciding
B what cdrrént behaviors to reinforce or to change via health advisory messages.
Communication Strateqv: ‘Design and Impliementation. Design and
implementation of the communication strategy involves constructing health
advisory recommendations appropriate to the needs of the target audiences, and
sharing these recommendations .using .dissemination methanisms that will reach
‘each audience of concern.
| lDeveloping,the‘advisony-message. .Dépending on the target audience,
-health advisories may include information such as: (1) aidescription of a
' suite of risk;reducing‘béhaviors beyond Timiting or eliminating fish
consumption (e.g., fish cleaning and cooking techniques); (2) explanations of
. " how eatihg.fish compares to other dietary risks; (3) description of the
negative .and positive health effects associated wiih fish consumption, with
special emphasis ‘on what groups of people are most endangered by or derive the
most benefit from sport-caught fish consumption; and (4) explanation of the
assumptions andiuncertaﬁnty.entering into the risk asseésment-risk management
. :process .forming -the basi§ for issuing health édvisories. Decisions about what
ihformation'tOTinc1udé in any advisory'ghould reflect the self-identified
-needs of the tafget audiences as well as the objectives of the health advisory
program. - |
Advisohy disseminatién mechanisms. Mechanisms by which potential fish
.consumers .receive -information about health advisories and contaminated fish
- consumption “include interpersonal sources (e.g., friends, government agency
;:professioné1s), maSS'medias(e;g.,:newsbapers, television), and specialized
® media ‘(e.g., printed fishing regu]étfons guide, health advisory brochure).

Among‘1icensed.ang1ers;tuse-of~fishing regu]ationS guides containing health
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advisory recommendations has been associated with relatively high levels of
advisory awareness, knowledge, and compliance with recommendations. The : .
highest levels of health advisory knpwledge have been associated with personal
communication with "experts" (i.e., professionals'from state health and
fishery agencies). Other mechanisms accessible to many audiences of concern
include newspapers, television, posted warnjngé at access sites or in urban
areas, and specialized brochures distributed in areas used by the audiences of
. concern (e.g., maternal health brochures in clinics and physicians' offices);
Timing of advisory dissemination. The results of this study ;howed that
advisory reminders thfoughout the fishing season may cause anglers to think

more about health advisories, and lead to compliance with advisory -

M

recommendations.

Evaluating the Communication Progrém. Evaluation inc]qdes measurement
of changes in knowledge, attitudes, and behavior among the audiences, as well
as assessment of how well original health advisory objectives were met. Two
basic types of evaluation are possible, formative and sﬁmmative evaluations. '_ <

Formative evaluations of health advisory communication programs focus on
the process of communication, assessing whether the communication program is
being carried out as intended. Fofﬁative evaluation can be an ongoing process

of monitoring implementation of the health advisory communicétion progfam, and

ra

can help identify necessary changes in program impiementation.

Summative evaluations of health .advisory éommuhication_programs focus on
the outcomes produced through the communicition process. .Evaluators assess
whether .or not objectives wene\achieved,sof whether outcomes were accomplished
that were prerequisite to objectives being achieved. Conducting sumhatfve

evaluations over ‘time builds :an evaluation information base that helps the

xxii
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communicator identify successes and areas needing improvement based on the
measurement trends.

During the formative or summative evaluation processes, new
communication issues or problems or previously unidentified audiences or
audience needs may surface. When this happens, the health advisony

communication program cycles back to the initial steps of the process, problem

analysis and audience needs assessment. Revised communication strategies may

result.
Summary .

This and other studies of health advisory communication programs and
response by fish consumers shed 1ight on the relationships between
information, knowledge, beliefs, and behavior. An importgnt finding from each
of these sfudies is that fish consumers do not be]ong to a monotypical -
audience. Variations in beliefs, behaviors, and abi]itieé demand attention by
communicators to specific target audiences. Communicators can gather original
information specific to their local audience needs, or dréw from the |
information on audience trends documented in studies of anglers, fish
consumers, and health advisories conducted by the Human Dimensions Research
Unit énd others. The result should be improved health advisory communication:

programs,'human health, and sport-fisheries.
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INTRODUCTION

Fish consumption health advisories have been issued in the United States
since the'mid—1970's, and specifically in)the Ohio River Valley since 1988, in
response to concern over potentia] negative health consequences of consuming
sport-caught tish méome fish ih the Ohio River have been found to contain

e1evated Tevels of severa] contaminants, 1nc1ud1ng PCBs and ch]ordane (ORSANCO

- 1991). ISSUIHQ health‘adv1sor1es with recommendat1ons about limiting

consumptlon of f1sh and adoptlng other rlsk-reduc1ng behav1ors is the primary
management strategy be1ng 1mp1emented by Oh1o River Va]]ey states to address

th1s prob]em (1n addition to 1onger—term remediation and contro1 act1v1t1es)

Adv1sor1es 1ssued by d1fferent states borderlng the Ohio River have not

necessarlly contalned the same recommendat1ons, even for the same stretch of

the River. For one large stretch of the River, one border state (KY) issues
an adv1sory wh1ch is d1ssem1nated via news releases, posted access points, and
the f1sh1ng regu]at1ons guide, whereas an adjoining border state (IL) issues
no advtsory, vhentucky bases tts reasoning for issuing an advisory on fish
tissue-analysis'for.chemical contaminants co]]ected throughout the Ohio River,
and on the prem1se that f1sh W111 not rema1n at one location over their

11fet1me or even over a f1sh1ng season (J Draper, Kentucky Dept of Health

S)

‘ Serv1ces, persona1 commun1cat1on, June, 1993). Based on an 18th century

agreement KY has techn1ca1 Jur1sd1ct1on over the IL—KY stretch of the Oh1o
R1ver.up to the h1gh water.mark therefore, since IL does not have
Jur1sd1ct1on for the 0h1o R1ver, 1t 1ssues no hea]th adV1sory (T. Long, | ‘
i1i{86¥s oéﬁif”B%'pubi}E'QEAiih persona] commun1cat1on, June, 1993)
Pro11ferat1on of d1fferent adv1sor1es and commun1cat1on strateg1es raises

quest1ons about the 1mpacts one or mu1t1p1e adv1sor1es are having on the

audiences of interest. Further, d1fferences among agencies regard1ng
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obJect1ves they seek to accomp]1sh V1a health advisories may contribute to the
d1fferences in approaches used to deve1op and communicate advisories with the
public (Knuth 1989, 1990; Knuth and Connelly 1991).

;va1uations of health advisory communication efforts have focused
1ar§e1y'on whether andiers are aware of advisories, and have neasured whether
ang]ers have changed their f1sh1ng or f1sh consumpt1on habits as a result of
( the adv1sory (Conne]]y et al. 1990; Fiore et al. 1989; Springer 1990).
Conne]ly at al. (1990) and Spr1nger (1990) assessed what cypes of‘dnformation
cou]d 1ead to 1mproved adV1sor1es from the perspect1ve of anglers. Conne11y
et a1 (1992) and Conne11y and Knuth (1993) 11nked 1nformat1on content and
presentation style of adv1sor1es to angler attitudes and behavior, and to
management'objeccdues Diana et a] (1993) analyzed the relationship between
ang]er be11efs about adv1sor1es and f1sh1ng re]ated behav1or for a sma]]
cohort of New York ang]ers 'Each of these prev1ous studies focused on the
Great Lakes, a region w1th a longer history of health advisories (7 to 15
= :years, depending onithe Lake) compared-with the Ohio River Valley (3 to 4

years). : S ‘,. S :

Ident1fy1ng 1mprovements for health adv1sory communication programs
requ1res f1rst understand1ng the obJect1ves to be ach1eved through health
adv1sor1es, and second assess1ng ‘the success or effect1veness of existing
hea]th adv1sory commun1cat1on efforts. Agenc1es that issue or disseminate

health adv1sor1es may hope to ach1eve mu]t1ple objectives with the adv1sor1es.

X"'

These obJect1ves may 1nc1ude. human hea]th protect1on, encourag1ng cont1nued

. ;-~r,«.

use and enJoyment of f1shery resources, protect1ng tour1sm—based economies
from sudden changes, and/or ga1n1ng pub11c support for programs to reduce or

clean up po]]ut1on. Agenc1es somet1mes vary in the types of obJect1ves they

T
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hope to accomplish with health advisories, and the attention they devote to
creating,‘disseminating; and evaluating advisories (Knuth‘1989;-Knuth and
Connelly 1991). |
Strategies for disseminating health advisories vary among agencies. In

some regions (e.g., Great Lakes), agencies commonly include the health

: adv1sory information as part of the fishing regulations gu1de distr1buted to

anglers at the po1nt of 11cense purchase. In other reg1ons, including the

Oh1o R1ver Va]]ey, the use of press re1eases at one or more key po1nts in time

is a pr1mary adv1sory d1ssem1nat1on mechan1sm. To our know]edge, no one has

'A.yet tested emp1r1ca11y the quest1on of t1m1ng of health adv1$or1es,

part1cu1ar1y in s1tuat1ons in which advisories are not included in the fishing

regu]atlons gu1de but rather are pub11c1zed through 1nterm1ttent or

one—t1me—on1y news re]eases. T1m1ng of the advisory news releases could be
1mportant 1f the 1mpacts from the adv1sor1es (e.g., ang]ers att1tudes,

behav1ors) are greatest short]y after media attent1on and then d1m1nlsh over

time as med1a attent1on fades.

The 0h1o R1ver Va11ey prov1des a usefu] settlng for exam1n1ng t1m1ng and
type of d1ssem1nat1on mechanism. The five states issuing advisories
coordinate their annual spring news releases (A. Vicory, ORSANCO, personal
commdhication, October, 1991), with some states (PA, WV) relying on these

releases as the primary mechanism for disseminating advisory information. .A

L’Tew‘stetes“(IN,fKY; OH) also include the advisory information within the state

fishing regulations guide. (Pennsylvania began including the health advisory

“4in 4its fishing regulations guide in December, 1992, after the data-gathering

phase.of this study-had been completed [R. Frey, PA Bureau of Water Quality

Management, personal communication, June, 1993.]) One state (KY) -posts
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advisory-information at each of its Ohio River access sites. One state (IL)
has no Ohio River advisory, but 1ists other state waters ﬁith advisories

within the state fishing regulations guide.

The obJect1ves of th1s study were to.
(1) identify state and regIOnal agency obJect1ves assoc1ated with
state fish consumpt1on health adv1sor1es in the Ohio River Valley;
(2) determ1ne the 1mpacts assoc1ated with Ohio River health advisories
including (a) awareness of, attitudes, and opinions about health
" advisories held byAOhio hivef'Va11ey anglers; (b) angler
":behavidfa1 EHangee—eesocieted‘with edvisories' and (c) effect of
urban vs. rura] res1dence, and recent vs. distant media attention
re]at1ve to adv1sory awareness and behavior; and
(3) | summar1ze risk communication issues to consider when communicating
| health edtisories to the public. | |
This report is arranged 1nto three maJor sect1ons, one address1ng each

of the prOJect obJect1ves.

Conceptual Background
Two major theoretical frameworks»and the empirical studies listed

earlier provided the conceptual underpinnings for this study. Because the

- relationship between attitudes and behaviors is complex, both must be measured
to evaluate.the impacts:of health advisories on anglers. The theory of
planned behavior (Ajzen and Fishbein 1980; Ajzen t989) provided the basis for

~an overall predictive and analytical mode]rthat guided research instrument

development and analysis (Fig. 1). .This theory holds that behavior is a

s
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4 "Extemﬁl Variables

Beliefs

lAge Gender

Residence

Income

Education

Race

\ /

Information Sources Used

Y

Advisory Awareness

Y

Beliefs About
Following Advisory

Evaluation of
Fish Consumption
_Outcomes

Normative Beliefs
About Following
the Advisory

Motivation to
Comply with
Important Others

Control
Beliefs

(not assessed)

Perceived
Control Over
Fish Consumption

Qutcomes °

Subjective

- T " Attitude
: Norm

Toward
Fish Consumption

Attitudes

E Intention to
! Consume Fish
! (not assessed)

Intentions

] Fish Consumption
Behaviors

‘}~» Listed Species

‘ Consumption

-} * Use Risk-reducing
Cleaning Methods

Behaviors

Figure 1.

'Coﬁcéptﬁa1 diagram of-kocial-psycho1ogita1 process determining

, response to health advisories, derived from the Theory of Planned
Behavior (Ajzen 1989), and modified from Connelly et al. (1992).
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External Variables

6

result of several determinants, including a set of external variables, and a.
host of be1iefs.and.atf§tudes. Connelly et-éfl'(1992) used this theory to
demonstrate that behavioral responses of potential fish consumers to
recommendations in health advisories are a function of a set of external
variables, beliefs, and attitudes. we'operationalized each of these concepts
in this study, although some more comp1ete1y than others.

The theory of attitude act1vat1on (Fazio 1986; Shap1ro 1991) guided our

assessment of the effects of recent exposure to health adVISOFy information on

angler attitudes and behaviors. This theory holds that people have existing

attitudes that can beAact{vated (e.g., by media attention) to stimulate action
(behavior). The importance of this approach is that it could help answer the
question of when to activate an attitude for the most impact, i.e., when best
to remind people of health advisory recomméndations to result in the greatest
adoption of risk-reducing behaviors. |

The following sections describe the series oflvar%anles ne measured,
%nc]uding external variables, beliefs and attitudes, and behaviors.

Attitudinal and behavioral renponSes tn health advisories may be
influenced'by several external variables. We included variables measuring
socio-demographic characteristics of Ticensed anglers, the information sources
they used to learn about health adnisnnies; and their basic awareness of the
advisories and knowledge about f]Sh consumpt1on -related issues, because these
variables have been shown to 1nf1uence att1tudes and behaviors (Knuth 1990;
Connelly et al. 1992; Connelly and Knutnm1993) Demographic and

1nformat1on -source var1ab1es may also be used to identify potent1a1 target

audlences 1f health or: f1shery management agencies seek to develop a
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communication program for specific groups of potential fish consumers.

Variab1es measuring awareness, with the potential to influence behavior, were
included because of the importance of agency objectives related to allowing
people to make their own, informed decision about eating sport-caught fish

(Knuth and Connelly 1991).

- Beliefs and Attitudes

We measured several cognitive and affective factors with the potential
to influence fish consumption-related behavior. These factors included:

beliefs and attitudes ahout following the advisory; beliefs about the 1ikely

outcomes associated with following the advisory or eating sport—caught fish;

beliefs and attitudes about an individual's ability to control their own
behavior or risk Tevel; and normativeﬁfactors, such as the_inf]uence of other
people's attitudes on a given angler's behavior.‘ Genera] beliefs and
attitudes that may affect behav1or have been described by Ajzen and F1shbe1n
(1980) and AJzen (1989) Connelly et a]. (1992), Conne11y and Knuth (1993),
and D1ana et al. (1993) demonstrated the imoortance of beliefs and attitudes
in 1nf1uenc1ng f1sh consumpt1on related behav1ors, particularly those related
to adv1sory know]edge, be11efs about hea1th r1sk and perceived control over

the potential health rlsk.

BehaV1ors

Ne measured a su1te of behav1ors related to sport-caught fish

consumpt1on, 1nc1ud1ng days f1shed on the 0h1o R1ver, number of mea]s of Ohlo

,R1ver f1sh eaten, consumpt1on of spec1es 11sted in the hea1th adv1sor1es, and

use of rlsk—reduc1ng f1sh c1ean1ng and cook1ng procedures. Many of the

3 Ll

pr1mary ob3ect1ves held by agenc1es 1nvo]ved in health. adv1sory programs focus

on foster1ng mu1t1p1e behav1ors that resu]t in reduced human hea]th risk, not
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just 1imiting or eliminating consumption of certain species of fish (Knuth and

" Connelly 1991).

AGENCY OBJECTIVES ASSOCIATED WITH OHIO RIVER HEALTH ADVISORIES

Our first objective was to identify state and regional agency objectives
assoc1ated with state fish consumpt1on health adV1sor1es in the Ohio River

Va11ey.

We conducted telephone interviews with two or three individuals in each
state who had majorfnesponsibf1ities associated with health advisories. We
.chose one representat1ve from each state hea]th environmental qua11ty, and
fishery management agency, as appropr1ate. we a]so 1nterv1ewed one
representat1ve from the Ohlo R1ver Va11ey Water San1tat1on Commission
(ORSANCO), a reg1ona1 agency 1nvo]ved in coord1nat1ng and conducting water
qua11ty-related research and management act1v1t1es in the Ohio River Basin. |
State personne] from each agency type were those def1ned by the agency as
hav1ng chief respons1b111ty for ‘the hea1th adv1sory program. Interviewees
he]d a var1ety of adm1n1strat1ve and techn1ca1 respons1b111t1es within the

" agencies.

Each telephone interview focused on perceiyed agency hea1th aduisory
obJect1ves and op1nlons about cr1ter1a for eva]uat1ng the success of health
adv1sor1es. 'Te]ephone 1nterv1ews were conducted in May and June, 1991 for IL,

"In 'ou 'Eﬁd'PA éﬁé"1n March and Apr11 1992 for KY, WV, and ORSANCO We made .
an 1n1t1a1 ca11 and up to four ca]] backs 1f the 1n1t1a1 and subsequent

contacts were 1nconven1ent for the agency representat1ve. If the 1nd1v1dua]

N

indicated s/he no longer had health adv1sory respons1b111t1es, we obtained the
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name of the replacement and contacted that person. The interview lasted about

15 minutes and included closed- and open-ended questions.

Results and Discussion: Health Advisory Objectives and Evaluation Criteria
We completed 15 telephone interviews with 5 fishery agency |

representatives, 5 health agency representatives, 4 environmental quality

- agency representatives, and 1 ORSANCO representative..

Health Advisory Objectives

Of 20 potential objectives presented to agency representatives, the most.
1mportant obJect1ves for states overall 1nc1uded those focused on: (1)
reduc1ng hea1th risks for part1cu1ar1y at-r1sk groups, the general pub11c,
11censed ang]ers, and subs1stence fishers; and (2) helping people make their

own informed decision about cleaning, cooking, and eating Ohio River fish

(Table i). Each of the five states issuing Ohio River health advisories (IN,

KY, OH, PA, WV) include specific fish preparation guidance in their health

advisories.

Objectives of moderate importance overall included those related to
motivating people to.become involyed in Ohio River clean-up activities.
Objectives of lowest importance included those focused on: (1) informing
people_abont the hea1th’benefits of eating fish, (2) encouraging‘uses of
sport-fishery resources, and (3) protecting Tocal economies. Although these
Tast obJect1ves were of re1at1ve1y Tow 1mportance overall, about one-fourth of

respondents Judged each of these three objectives to be very important or

’extreme1y 1mportant (Table 1), indicating differences in health adv1sory

program obJect1ves among agency personne]
Ne performed a factor ana]ys1s ‘to examine the underlying relationships

between objectives and reduce the large set of objectives to a smaller set of
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13
factors accountdng for the observed interrelationships in the data. We used a |
principal exis factoring procedure with varimax rotation (SPSS Inc. 1986).
Three objectives were dropped from the analysis to improve reliability and the
perceet of variance explaihed (i.e., meet legal mandates of government
agencies; inform people about health benefits from eating fish, discourage
peop1e’from eating fish). The factor analysis explained 85. l% of the variance
in the data. We ass1gned meaning to the four factors 1dent1f1ed based -on the
types of obJect1ves with the highest factor loadings on each factor (Tab]e 2)
as follows: pub11c.support and resource use; health risk reduction; risk
reducing fish preparation methpds; and informed individual decisions.

We performed a cluster analysis to group individual respondents into

c]usters based on their mean factor scores (SPSS Inc. 1986). Two clusters

- resulted. A majority (9/10) of health and environmental quality personnel

(state and regioha]) grouped in one cluster; a majority (3/5) of'fishery'
personnel grouped in the other cluster. As in the Great Lekes states (Kﬁuth
and Connelly 1991), differences exist in the importance placed on potential
health advisory objectives by fiehery and health/environmental quality
agencies:, Fishery agehciesrp1acedvg§eater'emphasis than the environmental
quality agencies on dbjectives assec%ated with pub]ié suppori and resource

use, risk—reducing'fish preparation methods, and enabling peop1e.to make their

own informed decisions aboutdfish consumption. No pattern of state-to-state

.d1fferences was observed in the cluster ana]ys1s resu]ts.

Health AdV1sorx Eva1uat1on Cr1ter1 R

Nineteen potent1a1 health adv1sory eva]uat1on criteria were presented to

agencyﬁrepresentat1ves. The;most important criteria identified included: (1)

advisory awareness; (2) use of risk-reducing fish preparation methods; (3) use
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, : 16

of fishing behaviors (i.e.,'specieS'iargeted, size kept); and (4) fish : . .
consumption rates at or slightly below advisory recommendations (Table 3). '
These evaluation criteria correspond to several of the highest-priority
objectives noted above, specifically helping people make their own, informed
decision, and reducing health risks. Evaluation criteria focused on fish
consumption by children and women of childbearing age were rated slightly more .
important than those related to fish consumption by anglers in general, !g
reflecting the highesf—priority objective fo.reduce hea]th risks to
particularly at-risk grdups of peop1e. Two- Ohio River states’ (IN,'KY)
advisories include speéia] recommendations for women of childbearing age and
children. Lowest importance was assigned to evaluation criteria related to ‘ =
fishing activity and fishing license sales (Table 3). |

We performed a factor analysis to examine the underlying relationships
between evaluation criteria and reduce the lerge set of criteria to a smaller
set of factorsiaccounting for the observed interrelatiorships in the data. We C
used a principal axis factoring procedure with varimax rotation (SPSS Inc.
1986). One eva]uatioh criterion was dropped from the analysis to improve
reliability ehd the percent of variance explained (i.e., advfsory awareness

among geﬁeral,pub]ie). The factor:ana1ysis-exp]ained 83.1% of the variance in

r

the data. We assigned meaning to the three factors identified based on the
types of eva]uat1on criteria with the highest factor loadings on each factor
(Table 4) as follows: ang]er awareness and recommended consumpt1on, angler
behavior, and consumpt1on far be1ow adv1sory ]eve].

We performed a cluster ana]ys1s to group 1nd1v1dua1 respondents into
clusters based on the1r mean faetor scoresv(SPSS Inc. 1986). Two clusters

resulted. A majority (7/9) of health and enyironmenta] dua1ity personnel

2
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(state and regional) grouped in one cluster; a majority'(3/5) of fishery

personnel grouped in the other cluster. As with the rating of objectives

(discussed above), differenees exist between fishery and health/environmental

quality agencies in the importance placed on potential health advisory
evaluation criteria. Fishery agencies assigned greater importance than

" environmental agencies to evaluation criteria associated with angler behavior
and angler awareness. No pattern of state-to-state differences was observed

in the cluster analysis results.

IMPACTS OF OHIO RIVER HEALTH ADVISORIES

The second objective of this study was to determine the impacts
associated with Ohio River health advisories, including (1) awareness of,
attitudes, and opinions about health advisories held by Ohie River Valley
anglers; (2) angler behaviora] changes assotiated with advisories; and (3)
effect of urban vs. rural res1dence, and recent vs. distant media attention

relative to adv1sory awareness and behav1or.

Methods
Ma11 Survex g - - - 7 4

We implemented two mail surveys, one each in Spr1ng and Fall, 1992, to
assess the effect of timing‘of advisory communications on health advisory
awareness and attitudes. - Samp]es of 2,000 resident licensed anglers for the
spring survey ‘and 3 000 res1dent 11censed ang]ers for the fa11 survey were
obtained from the six states that border the Ohio River (Fig. 2). For the
spring survey, 1, 000 names were taken from llcenses sold 1n Metropolitan
Statistical Areas (MSA) count1es (urban) and‘l 000 from licenses sold in

--non-MSA counties (rural). (See Append1x Table A-1 for a 11st1ng of the
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counties.) The number of names sampled in each county was determined by the .
proportion of miles of Ohio River shoreline in that county. The purpose of
this sampling strategy was to ensure a distribution of respondenté along the
river and a large enough Samp]e'size in both urban énd rural areas to allow
‘comparisons between ihem regarding health édvispry awareness, sources of
information, and other variables. The purpose of the sampling strategy for
| the fall survey was to obtain a sufficient sample size in each state so that‘
statistical tests could be used to éompare respondents ffom each state;
“Originally, 500 names were to be drawnrfrom each state. However, the

number of licenses available to be sampled_in Pennsylvania and I1linois was

relatively small. Only 300 names were taken from each of these states with el

the remaining 400 names taken equally from among the remaining states. We

anticipated that when the respondents from the spring and fall surveys were

combined the sample size in the éma]1er states would be sufficient for

sfatistica] analysis. Names were drawn from each qounf} in approximate - -

proportion to the number of 1icen;es sold in each éounty.

Any license that'permitted }esident'fishing (i.e.; resident annual,

resident short-term) in 1991 was consideredyfor inclusion in the sample (in

Pennsylvania, 1990 Tlicenses had to be used). To increase the chances of _
-

‘contactiﬁg anglers who fished thé Ohio River, sampling was limited to counties
‘bordering the river. Because Ohio, Indiana, éﬁd I11inois do not require that
“license records be returned to a centra1"locapion;~a cluster sampling approach
‘was needed, which involved trave]ing_ip,couniiéé bordering the Ohio River and
_drawing the sample from records at license sale outlets. A list of agents =

“selling licenses in countieé.ﬁdrdering the Ohio River was obtained for each

, state. A sample of agents was contacted'and permission»obtained to draﬁ a
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@ sample from their.1991 records. ;ForrPennsy1vania, West Virginia, and Kentucky
the Ticenses were -returned to a central location and thus the entire license
pool from each county could be :used in selecting the sample. ,
i :;We used the results from the telephone interviews with agency personnel
(discussed previously), and findings from pther studies, to develop .a mail
- _' questionnaire to be sent to the sample of licensed anglers. The questionnaire
',.Vwaé-designed to deiermine the awareness of, attitudes and opinions about, and
.behavioral,responses.to current Ohio River health advisor%es'as well as
idéhtify‘potential improvements to the'adviséries~from the perspective of Ohio
RiveeraITey,énglers. . The questionnaire was reviewed by staff from Cornell
= } Univers%ty, USEPA, -and ORSANCO. Slight modifications were madg to the fall
qdestionnaire after the spring survey was imp]emented. (See‘Appendix B for
exact content .and wording .of both questionnaires.)
_ ... The spring survey was implemented in late April, 1992 and the fall
- survey in late September, 1992. Up to three follow-up ﬁai]ings_were sent'to
nonrespondents over the course of the following months. Returned
questionnaires were coded andrentgred onto the computer using the SPSS Data
Entry II software package. |
‘Nénresgondent'Fol1ow-hp ,,,.;~*'>

A telephone follow-up to 151:nonrespondents to the spring survey was

L

cdhducted;in,dune,:IQQZ and another one to 100 nonrespondents to the fall

sufvey,ﬁnquvember;,1992:to.provide,an estimate of the degree to which

nonrespondents to the mail surveys différed from respondents. Previous

- reséaréhﬁshowéd‘ihat honrespondents fish much less than respondents and are
less Jike]j;to be aware.of health advisories (Brown and wilkihs 1978, .Connelly

et :al. 1990, Connelly et al. 1992). Nonrespondents who were contacted by
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‘telephone were considered to bevréprésentative‘of all nonrespondents. When -
respondents to the fall and spring surveys were similar, the résu]ts of the
nonrespondent /respondent ‘comparisons were pooled to increase the sample size.
Thus differences that might'nét have been significant for the fall .or spring
survey were significant in the pooled sample.

-

Statistical Analysis 7

| ‘Analysis was done using the SPSSX computer program (SPSS Inc..1986).
Chi-square,=t-tests, and Scheffe's test were used to test‘for statistically
significant differences at the P < .05 level. Principal ‘components Factor
analysis withrvarihax rotation and tests of reliability (Cronbach!s alpha)
were. used to create several scales. Path ana]ySis;ra form of causal analysis,
was used to test the strength of the re1ationships‘hypothesized in Fig. 1.
Path analysis involves conducting a series of ordinary least squares
regressions on each dependent variable in thg causal diagram (Blalock 1985).
The standardized regression coefficients provide a compérab]e measure of the
strength of each hypothesized re1atfonship. -

-During the printing of the spring questionnaire, 8% of the
questibnnajres were assembled improperly so that one page was out of order.
Before analysis of the data was undertakén comparisons were made between
respondents whose questionhaires had pages in the correct order and those
whose questionnaires did not. A significant difference was found for three
variables, 'so thesé_variablgs from the dincorrectly-ordered guestionnaires were
dropped -from further analysis. o
"t The fa]]fqueﬁtioﬁnaire included an experiment with question qrder

performed as part of’a regional research methods project in which the Human

Dimensions Research Unit (HDRU) is involved (Brown 1991): Analysis showed no

2]

ra
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difference in the results based‘on change ih-question order, so no adjustments
were made to the data to compensate for this experiment.

Using respondents' reported Ohio River fish catch and consumption by
species, a classification system of Ohio River fish consumption based on
respondents' adherence to health advisory recommendations was created. Since

recommendations for consumption vary by state, the state of license purchase
.was used to determine the applicable health advice for each individual. A
respondent was placed in the most restrictive consumption:group possible. " The
definition of each group is outlined below: ‘

1. "Neither Caught Nor Consumed Listed Fish". The respondent did not
catch or eat any of the species listed as unsafe in the health
advisory for their state-of license purchase.

- 2. "Caught But Did Not Consume Listed Fish Above Recommended Limits".

N The respondent caught listed fish but did not eat them in excess

--of the limits recommended in the health adv%sony. |

3. "Consumed Listed Fish Above Recommended Limits". The respondent |
ate at least one meal of listed fish in excess of fherlimits
recommended in the -health advisory.

‘Classification of re#pondents-into these consumption c;tegories was
based on their reported behavior compared with the health advisofy in effect
at the time.of the surveys. Briefly, the Ohio River health advisories were
generally -as follows (all state advisories also included recommendations for
”risk-reducing-fishfcleaning¥and=cooking techniques):: -

IL: No advisory for Ohio River fish. Therefore, IL anglers were not

grouped into consumption categories 2 and 3 above.




IN:

OH:

. 28
Advisofy recommended no consumption of Ohio River chapnel catfish .
greater than 19" length; no consumption of any channel catfish or
carp for women of childbearing age; no more than. 1 meal/week of )
channel catfish less than 19" or carp for adult men and women not
of childbearing age. We did not collect data on length of fish’
consumed; therefore, channel catfish consumption was treated as
category 3 (exceeding advisory limit) only if'it exceeded 52
meals/year for men and wemen not of chi]dbearfng age, or if any
channel catfish consumption occurred for women of,éhi1dbearing
age. L S e — '
Advisory recommended no consumption of Ohio River channel catfish, | ot
carp, white bass, paddlefish, and padd]efish eggs. Aqy
consumption of these species was treated as category 3 above.
Until Spring, 1992, the advisory recommended no consumption of
channel catfish and carp caught near lock aﬁd dam areas from C
Greenup upstream, and no consumption of channel catfish and white

bass from the Mill Creek area in Cincinnati. After Spring, 1992,

the advisory recomﬁended no consumption of channel catfish and

" carp from the entire river (pools and dams) from Greenup dam

ri

upstream. Because the fishing location,daya available from the

survey was limited to the name of the lock and dam closest to the
riveri}eaéh fished, we treated any consumption of channel catfish
and carp from Greenup upstream as category.3 above. We could not
ijdentify consumption of fish from aﬁ area as specific as Mill s

Creek.

M
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PA: Advisory recommended»nozconsumption"of=carp from the Ohio River,
" and no consumption of channel catfish from Montgomery and
Dashields locks and dams areas. We treated as category 3 above
-k -any carp consumption, and any consumption :of channel catfish if
'the area most frequently fished was either of these two danis.
| WV:* Advisory included channel catfish and carp from the Ohio River.

Any consumption of these species was treated as category 3 above.

. Results and'DiscussionE" Health Advisory Impacts

iy om

Survey Response

For the sprlng survey, of the 2, 000 quest1onna1res mailed, 142 were

- unde11verab1e and 841 completed quest1onna1res were returned. This resulted
in an adjusted response rate of 45.3%.  The response rate was higher in urban
(MSA) .counties than rural (non-MSA) count1es (Table 5). For the fall survey,
of the 3,000 quest1onna1res ma11ed 262 were unde]1verab1e and 1,269 comp]eted
duest1onna1res‘were returned Th1s resu]ted 1n an adJusted response rate of

~ 46. 3%. Response rate d1ffered by state of 11cense purchase with Kentucky
be1ng the h1ghest and 1111no1s and west V1rg1n1a the Towest (Tab]e 5).

AdJustments for Nonresgonse B1a

Results of nonresponse b1as compar1sons conf1rm the conclusions of
prev1ous research (Brown and Wilkins 1978; Conne11y et al. 1990 1992) that
nonrespondents f1sh 1ess than respondents and are less 11ke1y to be aware of
' health ady150r1es (see Append1x C) F15h1ng act1v1ty at 10cks and dams was
‘ l'hi“gherﬂamong respondents than nonrespondents for the spr1ng survey, and h1gher

1 among respondents than nonrespondents for flSh]hQ act1v1ty 1n poo]s between

dams tor the fall survey. I
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Table 5. Response rates for fall and spring surveys.

Initial v, Adjusted Completed Response

Sample Size Undeliverables Sample Size Returns Rate
Spring '92 : .2000 : 142 . 1858 841* 45.3
Urban ' 1000 85 915 437 47.8
Rural - 1000 Y A 943 402 42.6
Fall '92 -~ 3000 262 ' 2738 1269** 46.3
. Pennsylvania . 300 31 269 123 45,7
West Virginia 600 47 . 553 233 42.1
Ohio 600 74 526 250 47.5
Indiana . 600 45 555 265 47.7
Kentucky 600 .. 47 i 553 278 50.3
I1linois 300 . 18 - 282 119 42.2

TOTAL 5000 404 4596 2110%** 45.9

*Includes 2 responses for which the ID# was removed, so residence area could
not be determined.

**Includes 1 response for which the ID# was removed so state of purchase
could not be determined.

***Includes 3 responses for which the ID# was removed, so res1dence area or
state of purchase could not be determined. .

Respondents were mofe 1ike1y to use-a variety of sources to obtain
health advisory information compared to.nonrespondents; These sources
included newspapers, mégazings,'fishing fegulations guides, and friends. In
the spring survey, respondents were more likely than'nonrgspondents to list
Ohio River contaminants as a reason for not fishing the Ohio River.
Respondents to the spr1ng and fall surveys were more 11ke1y than
nonrespondents to say’ they had taken fewer fishing tr1ps to the Ohio R1ver
because of the health advisories, but the two groups did not differ in the
percenfage who had fishéd the dhio,R%Qér'{ﬁ iﬁe past fi@e years. Based on

past’ research, we expected that nonrespdndents would have been mbre Tikely not

to have fished the Ohio River, accounting for their nonresponse. However, our

]
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follow-up mailings to slow responders stressed the importance of responding

even if an‘apgler had not fished the Ohio River, and emphasized the ease with

“which an angler could respond if s/he had not fished (i.e., they only had to

“answer a few questions).%-Stressing those -points.in the :reminder mailings may

" account for the lack of expected difference between respondents and

nonrespondents for this variable. = Respondents and nonrespondents did not

differ in their attitudes toward safety or risk involved with Ohio River fish

.-consumption, or in socio-demographic characteristics: (Detailed comparisons

can be found in Append1x c.)

. We_made adjustments for. nonresponse b1as to popu]at1on-1eve1 estimates

g for the~var1ab1es: ‘awareness of the health advisory and sources of health

advisory information (detailed in Appendix C).. These results are presented

later in the sections of’the report where health advisory awareness and

“jnformation sources are discussed in detail.

Determining ‘the Pdgclation4

-“In this study, we sought to contact people with Ohio River fishing
experience. -However, it was neither'practica1 nor economically féasib]e to
conduct a cree] survey’ and draw a sample of only those anglers whc had fished

the Ohio River. Thus, some anglers with no knowledge or experience on the

Ohio River were included in the sample using the 1icense record method

‘outIined above. It is:also possible that some anglers had dropped out -of Ohio

~TRiverifishing.because'oficontaminants, and we sought to determine the extent

‘to which that occurred:” To more clearly ‘identify these two populations, we

defihed t"0h1‘o‘lR'1'yer'=exper‘iencé"-as'inc'luding-only'those respondents who had

fished ‘the Ohio River in the past five years or had eaten Ohio River fish in
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the pasf year. Respondents who had no Ohio River fishing experience accounted
for 38% of our spring sample and 44% of our fall sample.-

1 We discuss briefly the characteristics of this group and reasons for not
fishing the Ohio River below. However, the majority of the report focuses on
respondants who had fished the Ohio River in the past five years or eaten Ohio
River fish in the past year (62% of spring, 56% of fall respondents). Very
‘ few respondents (1%) ate Ohio River fish but did not‘actua11y fish the Ohio
River; for simplicity we refer to this entire group as réspdndents who fished

the Ohio River in the past five years.

Respondents Who Had Not Fished The Ohio Ri?er In The Past Five Years

These respondents were more likely to be older anglers and/or womén than
respondents who had_fished the Ohio River in the past five years (detailed
socid-demographic comparisons can be found in tables in Appendix D). The
pheﬁbmenon of not fishing the Ohio River was greater among respdndents Tiving
in ﬁennsy1vania or Indiana, implying that anglers who Tive in counties
bordering the river in PA and IN are less 1likely to fish the Ohio River than
anglers in border counties in other states (Appendix Table D-1).

‘The majority of respondents did not fish the Ohio River because they
preferred otﬁer Tocations or because they would not want to eat the fish due
to contaminants (Table 6). Additionally, many respondents did not fish the
rivgr because they‘believed it is too polluted. For women and residents of
Indiana (who were more likely to have not fished the Ohio River), the reason
checked most frequently was that they would not want to eat the fish due to
contaminants (Appendix Table D-2). Migdle-aged respondents (ages 30;49)land
residents of Kentucky and Ohfo were .also more 1ikely to be concerned about

contaminants and -pollution than other respondents. For the oldest group of

r

M




233

Table 6. For those who have not fished the Ohio River in the past five
. years, percent of respondents checking various reasons for why
they have not fished the Ohio River in the past five years.
Respondents could check more than one reason.

“~Reasons for not fishing the 0h1o River

| Other S | 1

Jn the past five years Percent
Prefer to fish other locations 58.9
- Due to contaminants, wouldn't want to eat the f1sh 58.7
- ‘Believe ‘the Ohio River is too polluted to fish in® : - 46.7
Don't have the necessary boat or equipment 27.9
Don't "think the Ohio River has good fishing opportunities: - 6.9
Not interested in types of fish available 4.7
Not interested in sizes of .fish available .- 1.7
2.0

‘QuéstionTasked:onlji{hrihemféll survey.i -

respondents and Pennsylvania residents (also more 1likely not to have fished
the Ohio River), concern about.contaminants was checked less frequently than

by other respondents.: Respondents from I11inois (where no health advisory.

- exists) were far ié55f1ike1y-to indicate that contaminants or po1]gtion were

reasons for not fishing the river, although these were important reasons for
about one-third of :I11inois respondents. = -

~':Respondents'could check as-many:reasons ‘for not fishing as they wished.

Nineteen percent of.respondents .who.had not fished the Ohio River in the past

~five years listed the .presence of contaminants in fish or contaminants and

river poliution as the only reasons for not -fishing the river.  Thus, .

*contaminantS'appearfto be the sole reason for dissuading a substantial portion

of current]y—11censed ang]ers from fishing the Ohio.River.. We do not have
anformat1on about - potentlal anglers who have -not purchased.a fishing license

due to concerns about contaminants. .:

- ‘e oo v . -




34
Respondents Who Fished The Ohio River In The Past Five Years ‘ : .
Using the model developed from-the‘Theory of Planned Behavior as a
guide, the following sections focus first on the external variablés of socio-
demographic charaéteristics, information sources, and advisory awareness; then

address issues of beliefs and behaviors (Fig. 1).

.- External Variables | | E
Awareness. An estimated 83% of anglers (adjusted for nonresponse biés)

who had fished the Ohio River in the past five yéars were aware of the health

advisories. Approximately two-thirds of this group said they Qere aﬁare of

specific é;écies or areaé 6f the fiVér iisted in the advisories, whereas the

remainder were only generally or vaguely aware of the advisories. As in other

studies of health advisories (Connelly et al., 1990, 1992, 1993), awareness

differed by socio-demographic characteristics. Younger respondents (ages

15-29) and those with Tower incomes were less likely to.be aware of the

specifics of the health advisories (Table 7). Women were more likely than men -
to be completely unaware of the health advisories. This is an important
finding because women,. especially those of childbearing age, incur higher
potential risks if they eat contaminated fish, due to the possibility of
transferring contaminants and théir~effects to offspring. » :j

State of residence was related to advisory awareness. ' Anglers reéiding
in Kentucky, Indiana, and Ohio were most likely to be aware of specific
-advisory recommendations.. At the time of this study, these three states were
the only Ohio River states to publish their Ohio River advisory in the state
fishing regulations guide in addition‘to using news releases. Kentucky also
uses posted warnings at Ohio River access sites. Anglers residing in

Pennsylvania were either aware of the specifics or not aware at all compared

-
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‘Table 7. . For respondents who f1shed ‘the Ohio River in the -past five years,
percent who were aware of the health advisories—overall, by socio-
demographic characteristics, state of residence, and t1me of survey.

Augfe of Hegjth Advisories

. o -+ Generally Aware of
No Aware -Specifics
- . ; T ’ S Percent
Overall - 13.1 33.2 53.7
- Age ‘
15-29 . : N . 19.2 46.7 34.1*
30-39 . . 14.4 34.4 51.2
40-49 : e 10.6 26.0 63.4
50+ 8.1 25.5 66.4

Education -

_.Grades 1-11 .= .. e 1103 30.6 58.1
Grad. High School 14.7 30.5 54.8"
Some College e - 13010 38.1 48.8
Grad. College 14.8 37.0 48.2

. Some Post Grad. 6.8 24.7 68.5

-Income - - - . _ . )
< $20,000 15.5 34.7 . 49.8*%
$21,000~-$34,000 . R - 13.0 36.9 50.1
$35,000-$50,000 11.1 34.4 54.5

- > $51,000 - S ' - 113 23.3 65.4

Sex . e Co co ' ’ .

Male ‘ : 11.4 33.4 55.2%
Female - - - s« - o amwe s o 22.8 -32.8 44 .4

Race L EETRRP ; ' o
White - . 12.8 33.4 - 53.8

- Other - . o . 24.4 34.1 . 41.5

Residence Area - : = .- '

Urban ‘ 13.5 33.0 53.5
. Rural. z:nozom - oo - 12.8 34.0 83.2

State:of ‘Residence = - = RS SR SO . S o
25.9 : 53.4*

Pennsylvania 20.7

West Virginia CsnTlonivg o w1946 35.2 - .- 45.2
. Kentucky , o - 7.7 30.7 61.6
»CITlineds™ o e r e s 1206 42.3 . 45.1

Indiana o ‘ 10.3 - 34.2 - 55.5

Ohio - iv-f=3 = .. - 13.8 3l.2 . . 55.0
Time of Survey. > .- TV et . C

Spring '92 ‘ 13.1 34.5 52.4

Fall '92 ' 13.1 32.3 54.6

*Statistically s1gn1f1cant d1fference between groups at P < .05 using Chi-
square test. -
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with anglers from other states. At the time of this study, Pennsylvania and
West Virginia relied primarily on news releases to disseminate the health
advisory recommendations. Over 85% of anglers from I11inois, where there is
no health advisory issued, said they were aware of the health advisories.
This apparent contradiction could be attributed to the fact that Kentucky
(which borders the Ohio River across from I1linois) and neighboring Indiana
both have Ohio River health advisories. Illinois respondents could be
familiar with the KY and/or IN advisories. |

Advisory awareness did noi differ by urban versus rural residence. We
hypothesized that awareness woq]d be higher in the spring than in the fall,
following the annual spring surge of media attention, but advisory awareness
did not differ based on timing of the survey. Additionally, responses
regarding how recently an angler had read or heard about the safety of eating
Ohio River fish did not differ between the spring and fall surveys.

Sources of Informatjon. The most important source 6f information and
the one used mostrfrequent1y by respondents (adjusted for nonresponse bias)
was the newspaper (Table 8). It is the source whose use is correlated most
highly with advisory awareness. Those using the newspaper as a source of
information were more 1ike1j dlder, had higher incomes, and attained a higher
level of education than those not using the newspaper (Appendix Table D-3).
Path analysis indicated that age and income are the two significant predictors
of use of newsbapers (Fig. 3, Table 9). (Education was not included in this
ana]ysiS because of ité high corré]ation with income.)

Mentioned 1e§s fréquent]y as sources of information, but still used by a

plurality of respondents (adjusted for nonresponse bias) were television or

radio and friends (Table 8). Friends were mentioned more frequently and

i
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Table 8.  The percent of respondents using each source of health advisory
information and the mean importance of that source.

Percent Mean
Checked?® Importance®
Adjusted for
Nonresponse
Information Sources Used to -  Respondents Bias
Learn About Health Advisories
Newspaper article or editorial 70.2 63.0 3.5
Television or radio 60.1 NS 3.2
Friends 51.8 37.6 3.1
Fishing regulations guide 21.6 14.5 3.1
Magazine article 16.7 12.1 2.6
Warnings posted at fishing sites - - 10.3 NS 2.8
Newsletters from fishing clubs 4.1 2.1
Health advice brochures from
government agencies T8 2.2
Charterboat operators or guides’ 2.1 1.8
Newsletters from environmental
interest groups —— 2.2
Personal physician —— 2.0

aQuéstionasked only on the spring survey. Newsletters and physician were not
included on the 1ist in this questionnaire. Percents add to more than 100%
because more than 1 source of information could be checked.

®Question asked only on the fall survey. Importance was measured on a scale
where 1 = not at_a]] important to 5 = extremely important.
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Age " | Income : -1
@ .154*
= .146*
=
.g 7 .
E Used Newspaper As A - -1
s Source of Advisory
= Information
=1
]
=
159*
Advisory , -
Awareness , }

Figure 3. Path diagram of relationships between external variables, with
standardized regression coefficients from an ordinary least
sggares regression. Asterisks indicate significant values (p =
.05).

Table 9. Angler path analysis regression results for Fig. 3.

[}

Dependent Adjusted Independent
Variable ’ R-square Variable N Beta P _ ;
advisory awareness <053 newspaper as a ' 936 .159 .000
source of information
constant : . .300 .000 N
newspéper as a source .046 age 823 .154 .000
of information income .146  .000
: constant .049  .145 . -
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considered a more important source of information by younger respondents
(Appendix Tables D-3 and D-4). A1l major sources of information except

- friends were more strongly associated with awareness of specific advisory
information rather than génera1 awareness, but use of friends as an
information  source was associated more strongly with general (not specific)
advisory awareness. |
| Sources of information used differed by state of residence. Newspapersv
were cited more frequently in Wesf Virginia, Kentucky, aﬁd Indiana fhan in
other states (Appendix Tab]e D-3). Television or radio was mentioned most
often by I1linois-residents. The fisﬁing regu]étions guide was used most
frequently by Ohio residents, and somewhat frequently by residents of Indiana,
Kentucky, and I11inois (the IL guide includes advisories for other IL waters
but not for the Ohio River).. Posted warnings at fishing sites were used most
frequently by Kentucky residents, but rated very important by Pennsylvania
residents. Newspapers and posted warnings were considé}ed more important
sources of information in urban areas than in rural areas (Appendix Table D-
4).

Respondents who used the fishing regulations guide felt most informed
about the safety of eating fish (3.6 on~a scale of 5);‘thosé-using friends
felt the Teast inforﬁed (3.0) (Appendix Table D-5).

Beliefs, Attitudes, and Behavioral Intentions

| . In this section of the report we describe how the beliefs and
perceptions of Ohio River anglers relate to health advisories and fish

'consumptidn. We do not present detailed data based on socio-demographic
characteristics, except where important differences were found. Detailed

socio-demographic comparisons are available in Appendix D.
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Beliefs. A slight majority of respondents (54%) believed that following

the advisory would 1imit the amount of Ohio River fish they consumed, but for
the majority of anglers (55%) not the enjoyment they get from Ohio River
fishing (Table 10). Those fishing the Cannelton to Uniontown section of the
river (see Fig. 2 for map location) were more likely to believe that following
the advisory would Timit their enjoyment of fishing (Appendix Table D-6). |
Moét respondents (59%) believed that government agencies do not really

know how much contaminants are in Ohio River fish. Compérative]y, 44% of
respondents to a Great Lakes Basin health advisory study held a similar belief
about government agencies (Connelly and Knuth 1993). This belief was more
widely held among less educated respondents than those with a college degree
or pqst graduate education, and among low to moderéte income groups (Appendix
Table D-6).

~Most respondents (67%) disagreed with the statement that eating any fish

from the Ohio River §s safe. Respondents were more 1iké]y'to believe that

‘eating some types of Ohio River fish is safe, but a majority (55%) either did

not hold this belief or were unsure (Table 10). The percentage of those
believing that -eating some types of fish was safe was highest among older
respondents, males, and non-whités (Appendix Table D-7). Residents of
ITT1inois were more 1ikely than residents of otheé states to believe that
eating some or any fish from the Ohio River was safe (Table 11). 1Il1linois
issues no Ohio River -health advisory, although it does issue advisories for
other waters in “the :state. - Those'fishing the I]linois and Indiana portions of
the -river from Cannelton to the river mouth were'moﬁt'1ike1y to believe that
eating some or any fish from-the Ohio River was safe. ~Respondents who ate

species listed in the advisories were also more 1likely than other respondents

(o3

P I
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Table 10. Beliefs about following the advisory and eating Ohio River fish.

Don't

Beliefs About FoT]owing the Adviéory Agree Neutral Disagree Know
and Eating Ohio River Fish Percent
Following Advisories Would Limit My ,

Enjoyment of Ohio River Fishing 23.5 13.1 54.7 8.7
Following Advisories Would Limit | ' '

Amount of Fish 1 Eat — 53.8 13.0 23.2 10.0
Don't Think Government Agencies Know ;

How Much Contaminants Are In Fish 59.2 15.9 15.0 9.9
Eating Any Fish From the Ohio '

River Is Safe 6.8 9.3 66.6 17.3

' Eatingmgéﬁéwf&bes“of‘Fish From thé
Ohio River is Safe - 29.5 15.9 35.9 18.7
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to believe that eating some or any fish from the Ohio R%ver was safe. : .
Respondents who were aware of advisory specifics were more likely to believe
that eating some types of fish was safe. Respondents to the fall survey also
were more likely to believe that eating some types of fish was safe.
Most respondents believed that eating Ohio River fish posed some health

risk for them. They expressed‘this in their responses to a series of ‘

questions asking‘them to evaluate the outcome of their decision to follow the
advisory or to consume fish (Table 12). A majority of reépondents believed
that: (1) the health risks are greatér than the health benefits (56%); (2)

eating contaminated fish over many years increases their health risks (71%);

r?

and (3) Ohio River fish pose a health risk for them (58%). Respondents were

more evenly split over Qhether health risks from eating fish were minor

compared with other risks, a]thoughVSI% either disagreed or were unsure. Many

respondents never had positive thoughts and often had negative thoughts about

the safety of eating Ohio River fish (Table 12). ‘ | =
A1l of the variables listed in Table 11 were considered for in;1usion in

a scale that measures a respondent's 6yera1] evaluation of outcomes associated

with fo1lowing the advisory and eating Ohio River fish. The concept of

outcome evaluation is a component of the Theory of Planned Behavior. Four of

r?

the six variables, identified in Table 12, formed a single factpr that -
exp}ained 51% of the variance and hadla reliability coefficient (Cronbaéh's‘
alpha) of 0.67. These four variables were combined into one variable called
the "evaluation of outcomes” scale, for which 1="health risks exist and are

greater than benefits" and 5="health risks do not exist”. The perception that K

health risks do not exist was held mo}e strong]y by older, less educated, and
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Table 12. : Evaluation of outcomes associated with following the advisory and

eating Ohio River fish.

' Don't
tEvaluation of Outcomes Associated With Agree Neutral Disagree Know
Following the Advisory/Eating Ohio River Fish Percent
The Health Benefits of Eating Ohio River

Fish Are Greater Than the Health Risks® 8.0 15.9 56.0 20.1
The Health Risks From Eating Contaminated ‘

Ohio River Fish is Minor Compared With

Other Risks® - o 28.1 20.8 36.5 14.6
I Don't Believe Ohio River Fish Pose | -

A Health Risk for Me* . - 20.7 11.5 - 58.1 9.7
Eating Contaminated Fish Over Many Years .

Increases My Health Risks ' 71.1 7.4 8.7 12.8

Very Often Somewhat
or Often Often Seldom Never
Percent

Had Positive Feelings About the Safety

of Eating Ohio River Fish® 15.5 13.9 29.4 41.2
Had Negative Feelings About the Safety .

of Eating Ohio River Fish 43.9 . 12.6 23.5 20.1

*Variable used in constructing "evaluation of outcomes" scale.
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non-white respondents and respondents who live in I11inois or who responded to

the fall survey (Appendix Table D-8). .

Evaluation of outcomes and the belief that eating some types of fish is
safe were correlated highly wfth both advisory awareness and concern that
eating fish cou]d‘be a health risk (Fig.l4).f Path analysis showed that the
more aware people were of thé advisory the more likely they were to believe
that health risks exist and that.eating some types of fish is safe (Table 13).

The majority of respondents (73%) were not concernéd about what others
would think of them if they followed the advisories (Appendix Table D-9).
Motivation to comply with important 6thers was therefore not a strong factor
in predicting advisory-related behaviors (as measured in this study) (Table
13).

Respondents were asked about a variety of factors thai might have made
it difficult for them.to follow the advice in the health advisory. These
faﬁtors included control beliefs, such as being unable to te11 from the
advisory which species or sizes of fish would be less affected by chemical

contaminants. Six control beliefs important to a plurality of respondents

were combined into one scale factor (Table 14). Each of these beliefs related

to having insufficient information in the advisory to Choose.safer
alternatives (e.g., safer locations, types or sizes of fish with less

contaminants, risk-reducing fish preparation méfhods). Based on principal

compdnents factor analysis, the factor explained 58% of the variance and had a

reliability coefficient (Cronbach's alpha) of 0.85. The variable created from

the factor was compared with socio-demographic characteristics of respondents
but no significant differences were found (Appendix Table D-10). One item in
the factor, "couldn't tell from the advisory which types of fish have less

chemicals," differed between fall and spring implementations of the survey,

-

£

Y

r

r




from an ordinary least squares regress1on.
significant values (p =

.05).
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Table 14. Control belief reasons for not fo1IOW1ng the recommendations in .
the health advisories.

~

: . Don't
Control Belief Reasons for Agree Neutral Disagree Know
Not Following the Advisory - Percent v
Couldn't Tell From the Advisories Which
Locations Would Have Safer Fish 41.7 17.1 21.9 19.3
Couldn't Tell From the Advisories Which !3
Types of Fish Have Less Chemicals 38.1 13.8: 33.2 14.9
Don't Know How to Catch the Types of . |
Fish With Less Chemicals 19.4 ~14.9 48.6 17.1
Couldn't Tell From the Advisories What -
Sizes of Fish Have Less Chemicals 40.1 16.0 25.2 18.7
' ) Vs
Couldn't Tell From the Advisories How to o
Clean Fish to Reduce Chemicals 39.8 16.3 23.7 20.2
Couldn't Tell From the Advisories How to
Cook Fish to Reduce Chemicals . 39.0 16.6 23.1 21.3
.

P
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with 29% more respondentg in the spring having'troub1e telling which species
were less affected by chemicals than in the fall.

A second measure of control bé]iefs was a question asking if the health
advisory provided the respondent with enough information tb make his/her own
decision about fish consumption. Approximately one-third of respondents felt
the advisory provided them with enough information; one-third felt the
advisory did not provide them with enough information, with the remaining

. one-third being either unsure or neutral. A higher perceﬁtage of men, older

“ respondents, and nonwhites believed the advisory provided them with enough
'rvinformation (Appendix Tablé:D—lO). Recall that these were the same
socio—demographic characte;istics.asﬁociated Qith a belief that eating some
t&pes of,Ohjo River fish is safe, and similar to the characteristics of those
holding stronger: beliefs that health risks do not exist. Respondents to the
fall survey were also more Tikely to agree that the advisory provided them
with enough information compared with spring respondenté.

Attitudes. Most respondents were concerned that eating Ohio River fish
was a health risk (88%), and thought it was important to follow the health
advisories (71%). Respondents to the spring survey were on average more
concerned that eating fish Qas a health risk than respondents to the fall
Vsurvey. Similarly, those who caught listed species but did not consume them
were more concerned than those who ate or never caught listed species
.(Appendix Table D-11). AS~expeéted, residents of I1linois (which issues no
Ohio-River health advisory) were less concerned about the health risks than
residents of other states.

‘Respondents were asked about their perceptions of the opinions of

‘important others (e.g., family and friends) regarding the respondent's fish
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consumption and whether they followed the health advisory. These questiohs
were intended to measure the subjective norm (see Fig. 4). The majority of
respondents believed that these important others thought that they should
follow the advisory (54%) and that eating fish from the Ohio River was not
safe (56%). As expected, residents of I11inois and respondents who consumed
species listed as unsafe were more likely to believe that important others
thought eating fish was safe (Appendix Table D-12). Respondents who were '
aware of the advisory were more likely to think that impo}tant others thought
they should follow the advisory. Men were also more likely than women to
believe that important others thought they should follow the advisory.

The respondent's perceived control over his/her ability to follow the
advisory was measured by ‘two questions: (1) how informed are you about the
safety of eating fish, .and (2) how easy is it for you to follow the advisory
recommendations. On average respondents fe]f somewhat informed about the
safety‘of eating fish, and found it relatively easy to fo]]ow the advisory
recommendations (Appendix Table D-13). Older respondents and men were more '
Tikely to feel informéd regarding .the safety of eating fish. Those that were
aware bf advisory specifics felt more informed and found it easier to comply
with. advisory recommendations than those on1y'genera11y aware of the advisory.

Behaviofa1'1ntentions. A plurality of respondents (45%) believed that
they follow the advice in the health advisories. Reported fish consumption
patterns for 91% of this group indicated they followed the advisory. Older
respondents énd-men were more 1ikely to believe they followed the advice. in
the advisory (Appendix Table D-14). Those who were aware of advisofy

specifics were twice as likely as those who were generally aware or not aware

to have said that they followed the advisory.

ra

K
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A majority of respondents (63%) wou]d eat more Ohio River fish if health
risks did not exist. Those who were aware of the health advfsories‘were more
Tikely to say they would eat more fish if health risks did not exist (Appendix
Table D-14). Fish consumption suppfession (actual consumption Tower than
desired consumption due to contaminants) therefore appears to exist amonc Ohio
River anglers. We did not measure the magnitude of fish consumption
suppression in this'study.

A plurality of respondents (46%) disagreed with the.statement that if
the advisories said that only larger fish were unsafe they would eat smaller
fish. Many respondents who currently catch but do ndt eat listed fish (56%)
still would not eatvthe fish if the advisory said smaller fish were safe to
eat. Apparently, changing the advisory to distinguish relative safety based
on size-of fish would not change the consumption pattern of many of those who
cﬁrrent]y practice catch and release of listed species. However, I1linois -
residents more than residents of any other state would Be amenable to eating
sma]]er fish if they had an advisory that said larger fish were unsafe
(Appendix Table D-15).

| Fishing Satisfactions. Respondents were asked to rate a list of items
in terms of the importan;e of each item tora satisfying fishing trip, not
necessarily on the Ohio River (Téb]e 15). Over half of the respondents
reported the following two items as being essential for a really satisfying
fishing trip: being with friends or family (55%) and catching at ]eést one
fish (51%). The items that were least important were to catch the most fish
of anyone in the group or to try out new fishing gear. |

The items on the satisfaction scale were subjected to factor analysis to

investigate groupings or dimensions of fishing satisfaction. Five factors
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were identified through factor ané]ysis that explained 65.7% of the variance
and had a reliability estimate of 0.75 (Cronbach's alpha). The items which
Toaded highest under each factor are shown in Table 15. For examplie, the
first factor, which we named "Catching Fish," contains iteys related to the
fmportance of different types of catch (e.g. catch at least one fish, several
fish, large fish).

This same scale was used in a study of New York anglers in 1988 and
almost identical factors were identified (Connelly et a1.'1990). For New Yor
anglers, fishing in areas Qhere the fish are safe to eat and catching fish to
eat were more important for a satisfying trip than for Ohio River anglers. For
Ohio River anglers, catching a few fish was very important, but consuming them
was not as important (Table 15). |

Fish consumption was more important for a satisfying experience for
anglers from‘Kentucky and I11inois and for anglers with a high school or less
education (Appendix Table D-16). -

As would be expected from our earlier analysis of beliefs, consumption

was more important for those eating listed species than for those who_caught

but did not consume listed fish. This follows from our earlier finding that

those éating listed species were more 1ikely to believe that following the
advisory would 1imit their enjoyment of fishing. For these respondents,
consumption appears to be an important part of the fishing experience, one
perhaps not easily given up.
Advisory-related Behaviors |

Fishing Activity and Location. Most respondents appear to fish the Ohio
River on a consistent baéis, with 93% of those fishing the river in the past

five years also fishing the river in 1991-92. (No differences were found
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between respondents to the spring and fall survey implementations in terms of
fishing activity even though the dates on the questions were different.
Respondents from both surveys were combined because the time frame on each was
a one-year period.l On avefage, anglers fished 31 déys per year (range 1-350
days). Sixty-one percent of the days were spent in poé]s or river areas
between déms; the remainder at or near locks and dams. About 60% of the days
wére attributed to fishing from shore; the remainder from boats of some type.
No difference was found between urban and rural residentslregarding days |
fished (Appendix TaB]e D-17). Respondents from I11inois and Ohio fished the
Ohio River most frequently; Kentucky reéidents fished least frequently.

The majority of those who were not'aware of the health advisory fished
the Ohio River 10 days or less in 1991-92. Fifty-nine percent of those that
fished 26 days or more said tﬁey were aware of the advisory specifics. The
advisory therefore appears to be somewhat successful in getting information
out to those who need it most (i.e., most frequent ang]érs).

Anglers were sampled ffom the entire length of the Ohio River so it is
not surprising that the percent of anglers as measured by the lock and dam
fished mo;t frequently was distributed_even]y along the length of the river,
with somewhat lower participation at each end of the river. This distribution
was an intentional part of the sampling process and thus we cannot make any
statements about the relative level of angling effort at different locations
along the river.

Fish Consumption. Most respondenfs {95%) who fished the Ohio River in
ihe past year reported catching at least one fish from the river, but less

than half of the respondents (43%) ate any Ohio River fish. On average,

fish-consuming respondents ate 19 Ohiq River fish meals annually. How this

r2

3
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consumption was partitioned between listed species and unlisted species is
discussed Tater in the report. The most popular fish species for both catch
and consumption was channel catfish (Tab]é 16). Channel catfish, carp, white
bass, and paddlefish are listed species in at least one state's health

advisory. The latter three species, however, were either caught infrequently

or caught but not consumed. In fact, 92% of respondents who did not follow

their state's advisory were consuming channel catfish. Thus this species see -
to be the most popular and the one most often ignored baséd on the health
advisory warnings.

Overall, 11% of respondents did not follow the recommendations of their
respective state's advisory. An additional 42% caught species listed in the
advisory but did not consume them in excess of the advisory recommendations;
the remaining respondents did not catch or consume listed species. The latter
respondents were more likely middle-aged or elderly (Tab]e 17). Respondents
from Kentucky, especially those fishing near the Uniontbwn, Newburgh, and
Cannelton Tocks and dams, were two to three time§ more likely to consume
species listed in the advisory (primarily channel catfish) than other anglers.
These areas are characterized by relatively good fishing access on one or both
sides of the river, which may contribute to higher catéh dnd consumption of
channel catfish (J. Schulte, ORSANCO, per. comm., May 1993; D. Bell, KYDFW,
per. comm., May 1993). The ratio of number of fish meals eaten to number of
fish caught was not substantially different for this river reach compared to
other sections of the river, indicating the source of the high consumption of
Tisted species is likely from<sport-cadght fish rather than through commercial

sources (e.g., fish markets). Respondents who fished this section of the

v rivef most frequently weré more likely fo hold a suite of beliefs and
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s Table 17. Respondents' catch and consumption of listed species-overall, by
, socio-demographic characteristics, state of residence, time of
survey, advisory awareness, days fished, location fished, and
major sources of information.

Fish Consumption Groups

Catch/Eat
Catch/Eat -No Listed Fish Eat Listed Fish
Listed Fish Within Limits Above Limits
Percent _
Overall 46.7 42.2 11.1
" Age
15-29 37.7 50.0 12.3*
30-39 41.7 45.0 13.3
40-49 54.6 ' 36.3 9.1
50+ 54.9 36.1 9.0
Education
Grades 1-11 _ 50.4 35.8 13.8
Grad. High School 45.8 42.2 12.0
Some College ‘ 44.3 44.5 11.2
Grad. College 45.3 52.0 2.7
Some Post Grad. 58.2 34.3 7.5
~ Income . :
- < $20,000 44.5 42.3 13.2
$21,000-$34,000 44.0 44.3 11.7
$35,000-$50,000 46.1 : 43.9 10.0
-2 $51,000 - 45,0 47.3 7.7
Sex '
Male . ‘ 47.8 : 41.7 10.5
Female 40.7 44.9 14.4
Race ’
White 46.0 42.8 11.2
Other 63.4 ) 26.8 9.8
Residence Area n
Urban . 46.1 _ 44.0 9.9
: Rural 47.2 40.4 12.4
- State of Residence :
- Pennsylvania 28.3 69.8 1.9%
West Virginia 18.5 74.9 6.6
Kentucky . 21.6 42.3 36.1
I1linois - 100.0 0.0 0.0
Indiana 23.5 71.7 4.8
Chio 12.2 1.7
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Table 17. (Cont.)

Fish Consumption Groups

Catch/Eat
Catch/Eat No Listed Fish Eat Listed Fish
Listed Fish MWithin Limits __Above Limits
' Percent
Time of Survey ‘ '
Spring '92 ' 47.8 ‘ 44.9 7.3*%
Fall '92 45.4 38.4 16.2
Aware of Advisories
No 51.5 43.3 5.2
Generally Aware : 48.1 40.5 11.4
Specifically Aware 44.4 44.0 11.6
Total Days Fished : :
1-10 48.7 4 44.6 6.7*
11-25 42.8 42.8 14.4
26+ 43.2 43.5 13.3
Location Fished Most Frequently
Pittsburgh to Gallipolis 38.8 56.8 4.4*
Greenup to McAlpine 44.4 41.8 13.8
Cannelton to Uniontown 26.1 50.7 23.2
Smithland to Cairo 82.4 5.5 . 12.1
Don't Know 52.3 38.4 9.3
Sources of Information Percent Checked?®
Newspapers 40.4 40.7 18.9
Fishing Regulations 52.4 29.3 18.3
Posted Warnings . 41.5 26.8 31.7*
Television or Radio 40.8 37.8 21.5
Sources of Information- Mean Imgortanceb
Newspapers 3.5 3.7 3.1
Fishing Regulations 3.1 3.0 3.1
Posted Warnings 2.7 3.0 2.6
Television or Radio 3.1 3.4 2.9

*Statistically significant difference between groups at P < .05 using Chi-
square test.

*Question asked on the spring survey on]y Respondents could check more than

one source of information.
PQuestion asked on the fall survey only. Importance was measured on a scale
where 5 = extremely important to 1 = not at all important.
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attitudes implying that they did not believe that the risk existed. For
example, they were less concerned about the personal risks associated with
Tisted species consumption (Appendix Table D-11), more likely to think
important others thought eating fish was safe (Appendix Table D-12), and more
Tikely to believe that health risks do not exist (Appendix Table D-8). As.
noted earlier, these respondents were also more likely than others to believe
that following the advisory'would decreése their enjoyment of fishing.

Respondents to the spring survey were twice as 1ike1y to consume Tistet
species as those responding to the fall survey. Although both surveys
assessed annual fish consumption (but for different dates), it is bossib]e
that the spring survey respondents exhibited better recall for spring-caught
species. White bass is the primary spring-caught 1isted species. We found no
significant differences in species-specific fish consumption between spring
and fall surveys, however, indicating such a poésib]e recall bias likely did
not occur. We are not aware of any events that would éontribute to a lower
annual consumption of listed species during Fall 1991 - Fall 1992 compared
~ with Spring 1991 - Spring 1992. |

Respondents eating listed fish beyond the limits recommehded in the
advisofy.were more likely to also eat unlisted fish species compared to
respondents keep{ng their consumption within advisory limits (Table 18). Fish

consumption as an activity appears to be important to anglers who exceed the
advisory recommendations, as discussed earlier (see Appendix Table D-16),

whether or not the species consumed is listed in the advisory.

Average annual consumption of listed fish species was about 11
meals/year compared with about 16 meals/year for unlisted fish species

(Appendix Table D-18). Among respondents consuming listed species, men
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Table 18. Percent of respondents in each fish consumption group eating
unlisted species and for those eating unlisted species the average
number of unlisted fish meals by fish consumption group.

% Eating ,  Average # Meals of
Unlisted Fish Unlisted Fish
Fish_Consumption Groups :
Catch/Eat No Listed Fish - 42.8* 17.4
Catch/Eat Listed Fish Within Limits 27.1 . 133
Eat Listed Fish Above Limits 80.8 : 17.8

*Statistically significant difference between those eating and not eating
unlisted fish at P < .05 using Chi-square test.

exhibited significantly higher annual cohsumption of listed species than women
(12.2 vs. 4.8 meals/year), and those fishing more than 25 days showed
significantly higher annual consumption of listed species than anglers fishing
less frequently (Appendix Table D-18). Although not statistically
significant, relatiye]y high annual consumption of listed species occurred for
the oldest age group, the 1owestlincome group, and those respondents fishing
two locations most frequently (Greenup to McAlpine, Tannelton to Uniontown)
(Appendix Table D-18). Among respondents consuming unlisted species, those
fishing more than 25 days’exhibited significantly higher annual unlisted
species consumption than anglers fishing less freqﬁent1y (Appendix Table
D-18), in&icating frequent fishers tend to be ?he most frequent fish
consumers. Annual consumption of unlisted fish species varied 1ittle among
each of the socio-demdgraphic and:behaviorél categories examined.

Consumption of 1isted species was related via path analysis to a series

of variables measuring outcome evaluations and behavioral beliefs (Fig. 4).

For example, one path with significant re]ationships suggests that (1) older

™
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anglers were more likely to use the newspaper as a source of health advisory -
information, (2) those using newspapers were more likely aware of advisory
specifics, (3) those aware of advisory specifics were more likely to bé]ieve
that health risks exist, (4) those believing that health risks exist were more
likely to be concerned that eating fish could be a health risk, and (5) those
who were concerned that eating fish could be a health risk were less likely t
consume listed species above the 1imit. No significant relationships were |
found between consumption of listed species and control bé1iefs or normative
beliefs (Table 13).

Fish Preparation Methods. Certain cleaning and cooking techniques can
be used to reduce the health risks associated with contaminated fish
cbnsumption. Thirty-five percent of Ohio River anglers said they used all
four risk-reducing cleaning techniques (remove back fat, remove belly fat,
remove skin, fillet fish) for all fish meals they prepared. Most anglers use
some of the risk-reducing cleaning techniques at least éome of the time
(Appendix Table D-19). Those fishing the lower stretches of the river most
often were also more likely to use risk-reducing cleaning techniques more
frequently. Among anglers consuming listed species beyond advisory 1iﬁits,
the majority used risk-reducing c]eanfng techniques most of the time. Those
catching but not consuming 1listed species beyond advisory 1imits were the
least likely to use risk-reducing cleaning techniques; since these anglers are
not consuming listed species, use of these techniques is not as important from
a health protection standpoint. 7

Use of risk-reducing cleaning techniques was related to both attitudes
about the safety of eating fish and motivation to comply with important others

(Fig. 4, Table 13). Concern that eating fish could.be a health risk decreased
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as the use of risk-reducing cleaning techniques increased, indicating persdna]
behavior (i.e., adopting cleaning techniques) is related to magnitude of
health risk concerns. Overall, as noted above, those who eat listed species
beyond advisory limits are more 1likely to use the risk-reducing cleaning
techniques than those who do not eat fish beyond the advisory limits. The
magnitude of concern about the safety of eating Ohio River fish only makes a

difference for those who do not eat listed fish beyond the advisory limits

(Table 19). For this consumption group, those who were High in concern used
fewer risk-reducing cleaning techniques than those who were lower in concern.
This interaction should be investigated furfher in the future. One
possibility is that among those who stay within the guidelines, the high
concern group has done so purposely to reduce risk and sees no need to adopt
other risk-reducing behavior. On the other hand, the low concern members of
that group may be there more by chance than by purposely trying to avoid
eating too many proscribed fish. Those who felt that iﬁportant others thought
eating fish was safg were more likely to use risk-reducing cleaning
techniques. Control beliefs (as measured in this study) were not related to
use of risk-reducing cleaning techniques.

Use of risk-reducing cooking techniques was not prevalent, even among
consumers of listed species beyond advisory limits. More popu1ér cooking '
methods included generally non-risk-reducing methods such as pan frying or
deep frying. | |

Consumption of sport-caught fish, including listed species, may occur
over a span of time, not just at the time the fish is caught. Over 80% of

ang]érs who ate listed species at least sometimes freeze or can their fish for

later use. This behavior may support the use of certain risk assessment

r
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Table 19. Mean use of risk-reducing cleaning techniques for respondents
- exhibiting low and high concern about the safety of eating Ohio
River fish by whether or not they consumed fish above advisory
Timits.

Level of concern

about the safety of ‘Do not eat fish above _ Eat fish above
eating Ohio River fish advisory limits advisory limits
Low Concern 3.9° 4.0
High Concern 3.0 ’ 3.9

*Use of risk-reducing cleaning techniques was measured on a 5-point scale
where 5 = all meals to 1 = no meals.

models that assume fish éqnsumﬁtion is distributed throughout the calendar
year. ‘ .

Changes in Behavior as a Result of the Health Advisory. Among.
respondents who were aware of the health advisories, 42% said they had reduced
their fish consumption because of the advisory and 13% said they had stopped
consuming Ohio River fish a]togethér (Table 20). Taking fewer fishing trips,
changing fishing Tocation or sﬁ;cies fished for were mentioned by one-quarter
to one-third of respondenté. Just over 20%‘said they changed cleaning
methods. Use of the fishin§ regulations guide was associated with respondents
taking fewer fishing trip§ and cHanging fishing locations (Appendix Table
D-20). Over half of the respondents from Kentucky who were aware of the
health advisories took fewer fishing trips because of the advisories.

Respondents who consumed listed species beyond ainsory limits were more
liké1y than thoge who did not to say that becausé of the advisory they had
changed their cléaning methods and were eating less fish (Appendix Table

D-20). Those who were catching but not consdming listed species beyond
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Table 20. Changes made in response to the health advisories for those who
were aware of the advisories. -

Agree Neutral Disagree Don't Know

Changes Made A ___Percent
Take Fewer Fishing Trips 37.3 14.6 41.2 6.9
Changed Fishing Location - 26.3 16.2 45.4 12.1
Changed Species of Fish?® 26.0 17.1 43.2 13.7
Changed Cleaning Methods 22.6 16.9 38.9 21.6 .
Changed Sizes of Fish Eaten 17.2 18.3 46.2 18.3
Changed Cooking Methods 13.3 . 20.4 44.8 21.5
Eat More Fish : 12.9 17.5 - 54.6 15.0
Take More Fishing Trips 9.0 21.6 57.8 11.6

Yes No

B - Percent

Eat Less Fish 41.8 58.2
Stopped Eating Fish . 13.3 86.7

*Question asked only on the fall survey. -

adviso}y Timits were more Tlikely to say the advisory had caused them tovstop
consuming Ohio River fish. Almost three-quarters of those who had changed
cleaning methods were using risk—feducing cleaning methods for all fish meals
compared with one-third to one-half for other respondents who had not changed
cleaning methods (Appendix Table D-21). Conversely, those who said they had
changed cooking methods in'response to the advisory were more likely to pan
fry or deep fry their megls, although the Ohio River advisories recommend
baking, rqasfing, grilling, or broiling fish and advise against frying.
Relationship of Eehavior to Attitude Activatioﬁ. In par?, this study
was intended fo extend prev%ous experimental results about attitude
availability and accessibility to a more complex field situation. Previous

Taboratory research énd theory have posited that péop]e have existing
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attitudes that can be activated to stimulate certain actions or behaviors.
For example, in one relevant experiment the more environmental preservation-
related beliefs and experiences a subject recalled, the more that subject's
behaviors corresponded to earlier expressions of belief about environmental
issues (Kallgren and Wood 1986). Other studies have also found greater
consistency between attitudés and behavior when a relevant attitude about an
issue is more available or accessible in memory (Snyder and Kendzierski 1982).

Very early in the survey instrument uséd in this stﬁdy, respondents who
reported fishing on the Ohio River within the past 5 years were asked to "list
‘ -all information you believe to be true about the safety of eating fish caught
in the Ohio River" and to "1ist specific actions you have taken related to the
safety of eating fish caught in the Ohio River." This technique is siﬁi]ar to
that used in several experimental studies (Wood 1982, Kallgren and Wood 1986,
Wood et al. 1985).

Respondents in the spring feported significantly more thoughts ﬁhan ih
the fall (mean thoughts spring = 3.0; fall = 2.6; t = 2.8; p <.01). Given
that the health advisories were issued in the spring just before the
que§tionnaire was mailed, this trend was expected. However, it does indicate
that the advisories may be cognitively somewhat less available by fall. For
the first "belief" question, about half the respondents overall listed no more
than one thought; for the second "action" question, almost half reported no
actions. For further analysis, responses to these two questions were summed
as the total number of thoughts.

The ability of these thoughts to mediate the relationship between
attitude ("concern that eating could be a health risk") and several behaviors

was examined. Using a technique suggested by Snyder and Kendzierski (1982),
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the correlation or point-biserial correlation between attitude and behavior
was computéd separately for the high and low thought groups. This analysis
indicated that the greatest differences were bétween those who reﬁorted no
thoughts and those who reported at least some thoughts. For three of the four
behaviors (consumption of 1listed species, éeasing to eat Ohio River fish, and
use of risk-reducing cleaning techniques), the magnitude of the correlation
between concern and behavior for those who reported at least some thoughts was
greater than those who reported no thought§ (Table 21). Howeyer, the |
interaction term in multiple regression indicated that this d%fference was
only signifiéant for the relationship between concern and adoption of risk-
reducing cleaning techniques. | -

As discussed earlier, the more concerned the respondent, the less meals
were reported for which recommended cleaning techniques were used. However,
the more total thoughts the person had about beliefs and/or actions, the‘more
Tikely they were to use the risk-reducing cleaning techﬁiques (r = .15; p
<.001). Earlier in this report, adoption of these cleaning techniques was
noted to be highest among respondents eating listed species beyond advisory
Timits. A multiple regression indicated that concern, total thoughts and
eating listed species beyond advisory limits were each significant independent
predictors of usi;g'the reéommendéd cleaning techniques; however, the only
significant interaction was that between concern and eating listed species
beyond advisory\ﬁimits (see earlier section on fish preparation methods).

As in a ﬁrevious experimental study (Wood 1982), respondents were asked
"how well informed are you about the safety of eating fish caught in the Ohio
River." Although those who wrote more "belief" and "action" thoughts were

somewhat more likely to coﬁsider themselves well informed than those who had

r
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few thoughts, the relationship was not great (r = .11, N = 1136; p <.001). 1In
addition, a greater number of thoughts was weakly but significantly related to.
a greater frequency of negative feelings about the safety of eating fish
caught in the Ohio River (r = .08, N = 1101; p <.01).

Interest in Pollution Control. For almost two-thirds of respondents the

Ohio River health advisories have had the side benefit of increasing their
interest in water pollution control and cleanup efforts. This was
particularly true for Kentucky and Indiana residents, andxthose who felt
neﬁspapers were an import;nt source of information (Appendix Table D-22).
This sentiment was also significantly higher in the Cannelton to Uniontown
stretch of the river, the section that exhibited the highest levels of listed
spécies consumption beyond the advisory limits.
Communication Strategies |

Although newspépers have been noted earlier in this report as a
frequently used and important source of information for-respondents, when
asked about the best way to get information to them a plurality of respondents
(43%) said the television or radio would be best. -Only 26% indicated
newspapers would be the best means of communication. However, preferences did
differ by age: 40% of respondents age 50 or over preferred newspapers,
whereas younger respondents (44-51%) preferred teievision or radio. The
fishing regulations guide and posted warnings were mentioned less frequently
by respondents (20% and 8%, respectively) as the best way to communicate
health advisory information. Note, however, that respondents who used the

fishing régu1ations guide felt most informed about the safety of eating fish,

as discussed earlier.

]
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. Respondents regarded most sources‘of information with a relatively high
degree of believability (Table 22)._'Those rated most believable in terms of
providing information about health risks were the state fishery mahagement
agencies and the respondent's physician. No differences were found between

states in terms of believability.

Conclusions and Recommendations Regarding Health Advisory Impacts
Recommendations for Agencies

As noted in an earlier section of this report, the most important
objectives state/regional agencies hold for health advisories are reducing
health rigks and helping people make their own informed decisions about
cleaning, éooking, and eating Ohio River fish. The most important evaluation
criteria identified by these agencies included advisory awareness, adoption of
risk-reducing fishing behaviors and fish preparation methods, and fish
consumption rates at or slightly below advisory recommendations. The re§u1ts
from this study indicate the health advisbry program has achieved success on
some, but not all, of these measures.

Health advisory awareness. Awareness of the advisory among licensed

anglers was generally high (83%) throﬁghout the Ohio River valley. This level
of awareness is comparable to tﬁat in the Great Lakes Basin (Connelly and
Knuth 1993), although the Gréat Lakes health advisories (for some Lakes) have
existed for over 15 years compared to the 5-year history of Ohid River
: advisories. Differences in advisory awareness among certain populations,
howevér, may indicate imprdvemenfs in advisory communication are warranted.
Advisory awafeness (as percent of respondents aware of advisory) was
Towest among anglers purchasing Ticenses in states using mainly news releases

to disseminate éd?fsory information, and highest in those states in which the
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Table 22. Believability of sources of information regarding the potential
health risks from eating Ohio River fish.

-Believabilit

Sources of Information Mean®
State fishery management agency 3.6
Your own physician : 3.5
State department of health 3.3
State environmental protection agency 3.3
U.S. Environmental Protection Agency 3.3
Sportsmen's associations 3.3
Friends or family 3.1
Television reports 3.1
Environmental interest groups 2.8
Newspaper reporters 2.8
Charter boat operators 2.6

"Measured on a scale which ranges from 5 = extremely believable to 1 = not at
all believable. '

health advisory is printed in the fishing regulations guide. Those who used
newspapers as an information source, however, were more likely to claim
awareness of specific elements of the advisory than reséondents using cher
sources. Although survey respondents did not‘choose the regulations guide as
being the most effective means of communitafion, they did feel most informed
about the safety of eaiing fish after feading the regulations guide. States
should consider the merits of including health advisory‘infoémation in the
fishing regulations guide, as well as in news releases to printed, audio, and
video media. Newspapers and posted warnings appeared to be particularly *
important in urban areas. |

As a grbup, women were less aware of the health advisory than men.
Becau;e women are potentially at greater risk than men due to negative

reproductive and developmental impacts of consuming contaminated fish;

increased outreach to female anglers may be warranted. These efforts could

m

}
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include increased emphasis’regarding'the reasons for concern about female
consumptidn of some Ohio River fish, and different information distribution
methods to target women specifically (e.g., women's health care clinics).

Adogtion‘of risk-reducing behaviors. A suite of risk—reducing behaviors
is available to potential fish consumers, including modifying the number of
fish meals eaten, choosing less-contaminated fishing locations, species, or
sizes of fish, and adopting contaminant-reducing fish cleaning and cooking
methods.” Most of the Ohio River advisories do not include recommendations
based on the size of the fish, but rather present consumption advice for
entire species of fish. The majority of respondents indicated they would not
.eat smaller fish if the advisory said only larger sizes had elevated
contaminant Tevels. Apparently, an advisory_that distinguishes edibility
based on size of the fish would not change the fish consumption patterns of
many of those who currently practice catch-and-release of 1isted species.

Most respondents used some risk-reducing c1eaning.techniques at Teast
some of the time, but adoption of these methods was highest among respondents
eating listed species beyond advisory limits and among those listing a high
number of thoughts on the dpen—ended questions. The listed-species consumers '
also appeared to‘be more coomitted to fish consumption as an important
lifestyle activity. Agencies should therefore consider emphasizing the
importance of using risk-reducing cleaning techniques especially if anglers do
not reduce fish cdnsumption to recommended levels, because some anglers will
be unwilling to forego fish consumption altogether. Furthér, because
respondents listed more thoughts soon after advisories were issued than later

in the year, advisory reminders later in the fishing season or posted at

fishing areas may help anglers think more about the advisories. Since a
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greater number of thoughts'was related to greater consistency between
attitudes and behaviors, stimulating such thoughts through reminders may make
risk-reducing behavior more Tikely.

Use of risk-reducing fish cooking techniques was not prevalent, even
among those who ate listed species. More attention to the benefits of using
such cooking techniques, as well as instructions about the techniques may be
warranted in health édvisory information. Among anglers eating fish listed in
health advisories in other regions, prevalent adoption of'risk-reducing
cleaning techniques and infrequent adoption of risk-reducing cooking
techniques is not unusual (Connelly et al. 1992, Connelly and Knuth 1993).

Fish consumption patterns. Although almost all respondents who fished
the Ohio River in the past year reported catching at least one fish, less than
half ate any Ohio River fish. Such relatively low consumption by anglers may
be of concern to agencies whose objectives include maintaining fish
consumption at or slightly below the levels recommended.in the health
advisory. As discussed above, since the advisories pertain td only a portion
of Ohio River species, it is possible the fishery resource is being
underutilized in terms of human consumption. Of fhose eating Ohio River fish,
total annual consumption was 19 meals/year, and average annual consumption of
Tisted fish species was less than that for uniisted species (11 vs. 16
meals/year). Only about 11% of respondents did not follow the recommendations
of fheir respective state's advisory.( In certain stretches'of the River,
however, noncompliance with the advisory recommendations was considerabiy
higher (e.g., Cannelton to Uniontown), indiéating targeted advisory

communication efforts may be warranted in these locales.
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Among anglers eating listed species above the advisory limits, fish
consumption was an important component of a satisfying experience. These
anglers were also more likely to believe that following the advisory would
1imit their enjoyment of fishiné. For this group, warnings to reduce fish
consumption for health reasons may not be sufficient to stimulate éomp1iance
with the advisory. Rather, behavioral alternatives that still allow this
important personal activity (fish consumption) to occur may be needed, such as
risk-reducing preparation techniques or emphasis on eatiné species not Tisted
in the advisory.

Abilifx to make an informed decision. The Ohio River health advisories
pertain to only a portion of the harvestable fish species in the river. |
However, the presence of chemical contaminants in fish was an important reason
for not fishing the Ohio River for over half of the respondents who had not
fished the river in the past five years, and the only reason for 19% of '
.-respondents who did not fish the river. In the Great Lékes Basin, only 3% of
respondents to a similar survey indicated contaminants were the sole reason
for not fishing the Great Lakes (Connelly and Knuth 1993). Among respondents
who fished the Ohio River, a majority did not believe eating even some Ohio
River fish was safe, although this belief was held more widely among those who
were familiar with the spécific recommendations within the health advisory.
Few respondents ever had positive thoughts about eating Ohio River fish. If
state and regional agencies seek to emphasize the positive aspects of Ohio
River fish and fishing, catch-and-release fishing (already practiced by a
: SUbstantial portion of respondents) could be’emphasized. Much more concerted
communication efforts would be needed to encourage consumption of the

harvestable fish species in the Ohio River that are not subject to advisories,
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and would involve changing pervasive beliefs about the desirability and safety L
of Ohio River fish consumption. A majority of respondents (63%), however,
indicated they would eat more Ohio River fish if health risks did not exist.
It is possible that communicating the relatively low level of health risks
associated with eating some types of Ohio River fish would result in some of
these anglers harvesting and eating more of the available fishery resource.

Only about one-third of survey respondents believed the advisory
provided them with enough information to make their own, fnformed, decision
about fish consumption. A substantial portion of respondents indicated they
felt they had insufficient information in the advisory to choose safer
alternatives (e.g., safer fishing locations, types or sizes of fish with less .
contaminants, risk-reducing fish preparation methods). ‘Although such
information can be included in detail in news releases, it is limited in
extent in the advisory news releases currently used by agencies. Further,
agencies have Tittle control over what the media chooses to include in ' -

articles or broadcasts stemming from the news release. The fishing

,regulations guide provides a more certain vehicle for including detailed

advice about contaminant levels at different locations, species and sizes'of

fish less-affected by contaminants, and risk-reducing fish preparation

methods. Diagrams depicting r1sk—reduc1ng f1sh cleaning methods can be :;

1nc1uded in the fishing regulations guide.

Recommendations for Research .
This study helped advance understanding of the social-psychological

process determining response to health advisories aﬁong Ticensed anglers, \

building on Connelly et al. (1992). Several questions related to this process

emerge, however.
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First, Connelly and Knuth (1993) suggested that analyzing angler
behavior for the "extremes" of fiﬁh consumers (i.e., highest cohsumefs of
listed species, former consumers who have ceased eating fish) would be
productive in advancing behavioral models. This study demonstrated that for
the highest fish consumers, fish consumption is an important and valued part
6f’the total fishing experience. In addition, high consumption of Tisted
species was associated with an array of attitudinal items, including attitudes

about risks from fish consumption. Future research cou]d'expand understanding

.0f these relationships, testing the behavioral response of high-consuming

anglers if health advisory recommendations include an array of behaviors that

still allow some consumption to occur. For example, if informed about the

health risks associated with species a high-consuming angler normally catches,
will information about the relatively low risks associated with other

catchable species reduce consumption of the high-risk species but still allow

- the angler to benefit from the totality of the fishing-experience? Advisories

commonly include information about what species to avoid, but rarely include

‘detai1ed information about safer locations and species of fish.

The Ohio River presents a useful subpopulation of ang]efs for such
research. The anglers from the Cannelton locks and dam down to the river
mouth were re]ative]y different from other anglers in terms of higher fish
consumption, stronger beliefs that health risks do not exist, and greater
devotion to fish consumption as a part of the total fishing experience.
Future studies might target this river reach to understand further the
attitudinal, behavioral, and cultural factors influencing angler response to

health adVisories._
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Second, this study demonstrated an association between the use of risk-
reducing cleaning techniques and lower 1e9els of personal concern about the
health risks associated with consuming Ohio River fish. Future research could
test the hypothesis that anglers believe they do not have to follow the fish
consumption advice (i.e., number of fish meals per species) in health
advisories if they use risk-reducing cleaning techniques ;uch as filleting the

fish or removing the fat. Testing this hypothesis is important for informed

- risk management decisions. Some contaminants (e.g., mercury) are not reduced

through the use of such trimming techniques that reduce lipophilic compounds.
Anglers might think they are reducing thefr exposure when in fact they are
Tikely not. Further, some agencies (e.g., in Great Lakes states) are |
considering adopting a héa]th advisory protocol that would assume at least
somerrisk-reducing cleaning procedures are used when calculating contaminant
exposure estimations. Ohio River agencies would pdtentia]]y be affected by
this protocol, since four of these agencies (IL, IN, OH; PA) also have
jurisdiction for the Great Lakes and would be unlikely to institute two
different protocols for fish advisory programs within the same state. Testing
this hypothesis would help confirm or refute the validity of this assumption
for risk management decisiohs.

Third, this study demonstrated that a significantrportionlof Ohio River
anglers do not eat Ohio River fish due at Teast in part to their belief that
the fish in the river are too contaminated to eat. The Ohio River health
advisories do Tittle to communicaie the benefits of fish consumption (e.g.,
health, economic), even though relatively few of the Ohio River fish species

are covered by the health advisories. Agencies could test the effectsldf

communicating the relatively low risks and associated benefits of eating some

-

8

)
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type§ of Ohio River fish to determine if suchrinformation results in higher
harvest and greater consumption of the available fishery resourte. '

Other topics for future research on communication and health advisory
awareness emerge from this study. Advisory awareness was highest in those
states that published the health advisory in the fishing regulations guide. |
Pennsylvania began including its health advisory in the guide in Décember,
1992, after the daté-gathering phase of this study was concluded. Changes in
health advisory awareness among Pennsylvania anglers couln be monitored to
assess the effects of including this information in the regulations guide.

- As in other studies, health advisory awareness and understanding
differed among socio-demographic groups. Of particular concern are women and
younger anglers, since these groups are likely at most risk from consuming
contaminated fish due to development and reproductive problems associated with
child-bearing, and due to the length of time younger anglers will experience
the effects of elevated body burdens of contaminants. Agencies could
implement and evaluate specific communication programs targeted to such
audiences. For example, women of chf]dbearing age could be reached through
gynecological and obstetrical medical services, including both private and
public clinics. Younger anglers could be reached through schools (e.g.,
middle and high schools, community colleges) and through social programs .
available to this age group. Beyond the advisory dissemination mechanism, the
information in the advisory should be written specifically to appeal to the
needs and interests of the target audiences.. _ L S

Finally, in this study we assumed that the advisories themselves made
relevant beliefs, attitudes, and behaviors more :available and accessible.

This increased availability and accessibility was seen as making consistency
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between attitudes and behaviors more 1ikely. However, making a behavioral
decision comes relatively late in mental processing. Rather than measuring
beliefs and behaviors just after anglers are informed of advisories (e.g;, our
first mail survey in the spring after release of .the new year's advisory),
future research could include avlongitudina1 design. Such a design would
measure beliefs and behaviors in anglers prior to either.(a) Tearning about an
advisory or (b) Tgarning ébout an updated advisory (as in the Ohio River
study), and again after exposure to the advisories. Expe}imenta1 results froﬁ
other studies suggest that mentally stored beliefs and actions may influence
an early stage of mental processing (e.g., Wood 1982), such as interpretation
of the advisories when they are first encountered. Such a longitudinal
research design would Tikely be most effective in situations for which new o;

substantially different health advisories are being released.

A SUMMARY OF RISK COMMUNICATION CONCEPTS FOR COMMUNICATING HEALTH ADVISORIES
The third objective of thfs study was to summafize risk communication
issues agencies should consider when designing health advisory communication
programs for public audiences. This section reflects the results of health
advisory-related research and evaluation conducted by the HDRU over the past

six years. A more comprehensive guidance document for health advisory risk

"communication is being ﬁrepared at the time of this writing. That document,

available in Jd]y, 1294, can be requested by contacting the HDRU.

~

A Framework for Health Advisory Communication Programs

The Model

Communicating health advisories is a form of risk communication, a

process of sharing information about perceived and potential dangers
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associated with a risk. In this case, the risk is that of potentially
impaired health due to consumption of fish fissue with elevated contaminant
levels. The concept of "sharing" is emphasized in risk communication
programs, particularly fn health advisory communication programs. Hea]th
advisories are prepared and issued by a variety of government agencies, mostly
health, environmental quality, and fishery management agencies at the state
level, but involving other federal, tribal, regional, and local government
offices (Reinert et al., 1991). Health advisory recommendations and advice
are disseminated by these same agencies, by other government-affiliated group§
such as Cooperative and Sea Grant Extension services, by non-government
interest and advocacy groups, and through various news media. Health advisory
recommendations are targeted toward a variety of people--sport anglers, |
subsistence fishers, actual and potential fish consumers, high-risk groups,
and many different sociodemographic groups of people. Sharing information,
perceptions, and understanding among these various part%cipants is criticai to
successful health advisory communication programs.

Springer (1990) proposed a model that could be used to guide development
of health advisory communication programs. Essentially, the model contains
five elements: (1) problem analysis; (2) audience needs assessment; (3)
communicatibn strategy design; (4) communication strategy implementation; and
(5) evaluation. Problem analysis includes consideration of the social,
scientific, and political context of the fish contaminant issue, particularly
specific articulation of the objectives to be accomplished through a health
advisory communication program. Audience needs assessment includes
identification of potential target audiences who should participate in the

health advisory communication program, and addresses what types of information
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and communication styles are appropriate for each audience. Design and
implementation of the communication strategy involves constructing health
advisory recommendations appropriate to the needs of the target audiences, and
sharing these recommendations using dissemination mechahisms that will reach
each audience of concern. Evaluation includes measurement of changes in
knowledge, attitudes, and behavior among the audiences, as well as assessment
of how well original health advisory objectives were met.
Problem Analysis: Objectives :

Hgalth advisories are issued by state agencies (and other organizétions)
for a variety of purposes. The fundamental problem driving tﬁis process is
the presence of elevated levels of chemical contaminanfs in the tissue of some
fish. How each agency or organization decides to respond to and issue
recommendations about contaminated fish reflects the mandatés, goals, and
objectives of each agency or organization. Health advisory‘communfcation
programs should be designed and evaluated with these spécific objectives in
mind.

A variety of objectives have been identified for health advisory
communication programs (see earlier section of this report; also Knuth and
Connelly 1991), including reducing human health risks, encouraging infqrmed.
decisions among potential and actual fish consumers, fostering adoption of a
variety of risk-reducing behaviors, encouraging support for clean-up of toxics
in the environment, encouragingvenjoyment of sport-fisheries, and informing
people about the health and economic benefits of fish consumption. Some of
these objectives may appear to be contradictory'(or at least difficult to

balance), such as limiting consumption of contaminated fish while encouraging

people to derive the health and economic benefits associated with eating

™

1
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sport-caught fish. Agencies, other organizétions, and target audiences should
have a c]eér undersfanding of which objectives are to be achieved through a
health advisory communication program. Hithout such understanding, it is
virtually impossible to identify the "most appropriate" health advisory
recommendations and communication programs. Communicators and target
audiences alike should be aware that not all participants in health advisory
programs will share the same set of objectives they aré hoping to achieve,
leading at times to confusion or conflict. |

Audience Needs Assessment

ldentifying target audiences. Identification of potential farget
audiences for health advisory communication programs should flow from the
objectives articulated during problem analysis. Audiences may include, for
example, the general public if the objective is to stimulate concern for
clean-up of contaminated waters, or women of childbearing age if the objective
is to reduce health risks among populations most at—risk from the effects of
chemical contaminants.” To achieve a variety of objectives or reach a Qariety
of audiences, usually a variety of communication strategies is needed, as
described in the next section. The information needs of these audiences and
the communication strategies used to convey that informationAmay differ
substantially. ¢ |

For example, potential audiences may differ in the ease in which health

advisory communicators can identify {and therefore contact) individual
members. For some groups, such as licensed recreational anglers, individual
members are identified easily and the means to reach those individuals are

relatively straightforward. Licensed anglers, for example, can be contacted

at the point of license purchase or by telephone or mailing address if such
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information is gathered at the time the license is sold. In contrast,
individuals in other groups, such as unlicensed subsistence fishers, may be
very difficult to identify. Personal observation of fishing accesé sites or
Tocal fishing areas may be needed to assure identification of thgse potential
fish consumers. |

Assessing the information needs of only licensed éng]ers will be
inadequate for some health advisory objectives such as those related to the
general public, but will also be inadequate for objectiveS related to reaching

the entire population of actual or potential anglers and fish consumers. In

some states, for example, licenses are not required for anglers above or below

certain ages, anglers with certain types of physical impairments, or anglers
f{shing in areas under specific private ownership. In some cases, these
anglers (e.g., youth) may be among the high-risk audiences identified in

health advisory program objectives. In addition, fish caught by licensed

anglers may be shared with non-angling family members or friends. Care must

be given during audience needs assessment to first identify the universe of
target audiences necessary to reach, considering both the objectives of the
health advjsory communication program and the rénge of beﬁaviora1 and
sociodemographic groups of people implied by those objectives.

Audience information and communication needs. Whether information about
a particular target audience is collected via a Sampling of individuals within
that group or observations of the group as a whole, health advisory
communicators should not only identify who the target audiences are relative
to the objectives to be achieved, but also what the information needs and

communication needs of those audiences are. This process includes

understanding what the target audiences initially know and believe about

M

1

r
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health advisories and fish consumption, how tﬁey behave relative to fish
consumption, and what information they desire. For example, awareness of
existing health advisories typically increases in a given population over
time, but tends to be lowér among certain audiences (e.g., women, youth, those
with relatively Tow education or low income, non-whites). Know]édge of
specific health advisory‘concepts is 'variable among audiences, but has
typically been highest regarding negative health effects associated with
eating contaminated fish, and lowest regarding special reéommendations for

women of childbearing age and children. Depending on the health advisory

B objectives, reaching such low-awareness groups or targeting areas of generally

low knowledge may take high priority for a communication program's new
initiative.

Perceptions 6f what is important to know about health advisories and
fish consumption may differ considerably between target audiences and "expert”
health advisory communicators (such as health and fishe}y agency ‘

professionals) (Springer 1990). If communicators design communication

programs based solely on their own beliefs about what audiences should know,

it is 1ikely audiences will not find the suite of information they believe
they‘needito make an informed decision to follow or ignore the health advisory
recommendations.

Types of informat{on identified by potential target audiences as

important for health advisorieﬁ-include the following, based on a series of

‘studies of licensed and unlicensed anglers conducted by the HDRU: (1) specific

comparisons of relatively safer/more dangerous fish species, sizes, and
fishing locations; (2) description of negative health effects from eatiﬁg

fish;.(3) health benefits of eating fish; (4) specific comparisons of health
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risks from fish consumption with other, particularly dietary, risks; (5)
description of risk-reducing fish cleaning and cooking methods; (6)
description of chemicals of concern and their effects. In designing a health
advisory communication program, communicators should assess which of these (or
other) information needs are ﬁost important to their own audiences of concern.

Audience behavior. Finally, assessment of behavior among'audiences of
concern is necessary. Behaviors of interest include fishing and ffsh-eating
activities, as well as use of potential informayion sourcés (e.g., fishing
regu1ations gu%des, newspapers, personal communications). Understanding which
information sources will be used by audiences to receive health advisory .
information is critical in designing a communication strategy. Understanding
what behaviors fish consumers engage in is necessary in deciding what current
behaviors to reinforce or to change via health advisory messages.

The series of.studies by the HDRU have demonstrated a range of '
behavioral responses to health advisbries, but moﬁt'éomﬁon1y these changes
include eating less (or no) sport-caught fish, changing fish preparation
methods, and changing species sought and locations fished. Adoption of
risk—reducing cooking methods is much less prevalent among anglers. ’In each
population studied, the 1ikelihood of changing behavior in response to
advisories is relatively lower among fema]es, Tow-income anglers, young
anglers, and less-educated anglers. Adherence.to advisory recommendations has
ranged from 80% to 47% of licensed anglers abiding by existing health advisory
advice. For those who eat in excess of health advisory recommendations, fish
consumption has been associated with relatively lower knowledge about the

negative health effects of eating contaminated fish, certain beliefs about the

severity of potential health risks associated with contaminated fish

g

1
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consumption, and the use of risk-reducing fish cleaning methods.
Understanding the Tinkages between fish consumption behaviors, knowledge, and
beliefs is important for communicators in designing a health advisory message
and determining how best to send that message so it is received by specific

target audiences. ) : .

Communication Strategy: Design and Implementation
Developing the advisory message. As noted above, a variety of

information may be included in a health advisory beyond tﬁe specific
recommended fish consumption limits. Depending on the target audience, health
advisories may include information such as: (1) a description of a suite of
risk-reducing behaviors beyond 1imiting or eliminating fish consumption (e.q.,
fish cleaning and cooking techniques); (2) explanations of how eatiﬁg fish
compares to other dietary risks; (3) description of the negative and positive
health effects associated with fish‘consumption,'with special emphasis on what
groups of people are most endangered by or derive the mést benefit from
sport-caught fish consumption; and (4) explanation of the assumptions and
uncertainty entering into the risk assessment-risk management process forming
the basis for issuing health advisories. Decisions about what information to
include in any advisory should reflect the self-identified needs of the target
audiences as well as the objectives of the health advisory program.

Styles for presenting advisory information. Only one major study has
assessed -angler preferences in depth for different sty]és of presenting
advisory .information .(Connelly .and Knuth 1993). A clear preference was shown
among Great Lakes licensed anglers for advisory information presented in a
cajoling rather than a commanding tone, implying anglers wish to feel they are

making the choice about fish consumption rather than being required to adopt
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the health advisory advice. Other results from‘that‘study indicated a .
combination of text and diagrams (rather than one or the other) is 1ikely most
effective for communicating somé advisory information by printed means (e.qg.,
fish cleaning methods), and that anglers desire at least some quantitative
information about the relative risks of fish consumption rather than only
qualitative descriptions. Again, presentation styles should cater to the .
needs and abilities of fhe iarget audiences. [:

. Advisory dissemination mechanisms. A variety of méchanisms exist by
which potential fish consumers receive information about health advisories and

contaminated fish consumption. These include interpersonal sources (e.g.,

M

friends, government agency professionals), mass medié (e.g., newspapers,
‘television), and specialized media (e.g., printed fishing regulations guide,
health advisory brochure). This and other studies by the HDRU have |
demonstrated an association between the use of fishing regulations guides .
containing health advisory recommendations and re]ativeiy high levels of <
advisory awareness, knowledge, and compliance with recommendations. The

highest Tlevels of health advisory knowledge have been associated with perSona]

communication with "experts” (i.e., professionals from state health and

]

fishery agencies). The majority of these studies, however, have been

r

conducted with licensed anglers.
Fishing regulations guides appear to be an effective means of

disseminating health advisory recommendations to licensed anglers (although

*

some licensed anglers do not use them), but other mechanisms are required to
reach other audiences. Mechanisms accessible to other audiences of concern 5

include newspapers, television, posted warnings at access sites or in urban

areas, and specialized brochures distributed in areas used by the audiences of
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concern (e.g., maternal health brbchures iﬁ clinics and physicians' offices).
Using mechanisms other than fishing regulations guides and brief presé
releases may require that agencies become more actively involved in working
with mass media communicators to ensure the full thrust of a health advisory
message is actually included in the newspaper or television feature. Persona]t
contacts may be required to reach some audiences not exposed to guides or mass
media, and as noted above, have been the most effective mechanism for
achieving high levels of advisory knowledge and adoption 6f risk-reducing fish
cleaning techniques. 7

Timing of advisory dissemination. Timing the release of health

advisory recommendations will depend in part‘oh what dissemination mechanism
is chosen. For example, health advisory recommendations to be printed in the
fishing regulations guide must be available at the time the guide is printed.
The results of this study, however, showed that advisory reminders throughout
the fishing season may cause anglers to think more abouf health advisoriés,
and Tead to compliance with advisory recoﬁmendations. Anglers who consult
their fishing regulations guide regularly receive these ongoing reminders.
For other audiences, dngoing featqres about fish consumption and contaminants
during the fishing season may stimulate more awareness and therefore more
compliance with advisory recommendations.
Evaluating the Communication Program

As noted earlier, the means used and information collected when
evaluating a health advisory commuﬁication program should reflect, at least in
part, the health advisory program objectives for which the communication

program was designed. Two basic types of evaluation are possible, formative

and summative evaluations.




90

Formative evaluations of health advisory communication programs focus on
the process of commun%catjon,«assessing whether the’communication program'is
being carried out as intended. Questions addressed include, for example: " (1)
Do the dissemination mechanisms being used match the needs identified for-each
audience?; (2) Are the media contacts p1anned actually beipg used and
maintained?; (3) Is the information intended for the health advisory actually
included in the various advisory dissemination mechanisms? - Formative
evaluation can be an ongoing process of mohitoring implementation of the
health advisory communication program, and can help identify necessary changes
in program implementation. S

Summative evaluations of health advisory communication programs focus on
the outcomes’ produced through the communication process. Health advisory
program objectives serve as a basis for this evaluation. Evaluators assess
whether or not objectives were achieved, or whefher outcomes were accomplished
that were prerequisite td objectives being achieved. A§ noted éarlier,
summative evaluation may include a'fange of measurements of awareness,- -
knowledge, beliefs, and behaviors among fish consumers, depending on the
program objectives. Méasurements should be collected for each of the
audiences of concern to‘ésséss the.success of the comhuhicat%on program in
meeting the program objectives for each of the audiences. What constitutes
"success" in summative evaluations may change over time. For example, a 50%
1gve1 of advisory awareness may be quite acceptable following the first year
an advisory is issued, but undesirable after an advisory has been in effect
for several years. Conducting summative evaiuations,oyer time builds an

. evaluation information base that helps the communicator identify successes and

areas needing improvement based on the measurement trends.

1-1",' )
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During the formative or summative evé]uation brocesses, new
communication issues or problems or previously unidentified audiences or
audience needs may surface. When this happens, the health advisory
communication program cycles back to the initial steps of the process, problem
analysis and audience needs assessment. Revised communication strategies may

result.

Summar

This and other studies of health adviéory communication programs and
fesponse by fish consumers shed Tight on the relationships between
infbrhation, knowledge, beliefs, and behavior. An important finding from each
of these studies is that fish consumers do not belong to'a monotypical
audience. Variations in beliefs, behaviors, and abilities demand attention by
communicators to specific target audiences. Communicators can gather original
information specific to their local audience needs, or draw from the
information on audience trends documented in studies of anglers, fish
consumers, and health advisories conducted by the HDRU and others. The result
should be improved health advisory communication programs, human health, and

" sport-fisheries.
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APPENDIX A:

R

Listing of MSA and non-MSA counties
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Table A-1. Listing of MSA and non-MSA counties by state, used in spring
sample selection procedure.

g MSA ' non-MSA '
State - Counties Counties
N Pennsylvania Allegheny
Beaver
Ohio Jefferson Columbiana
Belmont Monroe
Washington Athens
Lawrence , Meigs
Clermont Gallia
Hamilton : Scioto
Adams
Brown
Indiana Dearborn Ohio
Clark Switzerland
Floyd Jefferson
Harrison Crawford
. Warrick Perry
Vanderburgh Spencer
Posey
I1linois : . Gallatin
— Hardin
- ’ Pope
Massac.
Pulaski
Kentucky . Henderson Ballard
‘ Daviess McCracken
Bullitt : . Livingston
Jefferson . Crittenden
Oldham Union
Boone Hancock
Kenton Breckinridge
Campbell ~ Meade
Greenup o Trimble
' . , Boyd Carroll
s Gallatin
Pendleton
Bracken
Mason

Lewis




State

West Virginia

96
MSA

Counties

Wayne
Cabell -
Wood

Marshall

Ohio
Hancock

non-MSA " .°
Counties

Mason

- Jackson

Pleasants
Tyler
Wetzel
Brooke

‘\'\". |

{
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APPENDIX B:

Spring and Fall Mail Questionnaires
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SPRING SURVEY INSTRUMENT

ASURVEYOF
' OHIO RIVER VALLEY

ANGLERS

~

el ™ > wm = ey







Mmouy Luop noA § alay %osyo

(‘wep pus %o0] 8y) Jo UOBIO] JO BB O} BIM) ¢ZTE6E ‘LC YOIRW puB
1661 ‘1 |1udy usemieq Bujysy) 10MY ojyO nok Jo jsow p)p noA aseym
40(1830] 9} 0} 18980]3 8] 10AJY OJUO OY} UO WP PUB ¥I0] YIR/IM ‘q2

't NOILS3ND OL diXS ‘2e6l

‘1€ YoIBW puB 1661 ‘1 ll1dy Usemiag J9AIH OIYO SU) UisH) 10U PIP oK j)

‘shep Noqe SWep puB 300} 128U 10 j8 poysy |

‘shep noqe swep usemieq seese JoAy 10 sjood peys)) |

(‘ysij 10U pip noA seeiv esou} Joj O elim ‘Aep ejoym 8 se Aep
8 jo Led Aue Junod) ¢2e6l ‘1€ YOIBW PuB 166} ‘1 l1idy ueemieq 191y
o0 sy} jo sealv Bujmojjo} o1y jo tore ysj) nok pip shup Ausw Mol ‘B2

( . 1Is}| ©586/d) 18410

§UO|e00) J8LI0 s} O} 1ejeud |

- Wéned

6q 0} ejqe|lese sy Jo sadA) ey uj peiseselu] Jou we |
WBnes

eq 0} ojqejieAe Us]) Jo 582|s 8L} Uj Peiselaiu) J0U we |
: sepjunuoddo

Buysy) pooB sey e o[yo eul Ruj tou op |
SIUBUJWEILOD 0} 8NP Ys]) 8L} 188 O} JUBM JOU PINOM |
wewdinbe 10 Jeoq AiBssadau ey aABY 0U op |

|

(uoswes | usy elow

yoeyo Aew noA !uoseel jusuodw) Aue yoey)) Liou Ay €= ON

Ll

(V2 NOILSIND OL dINS) §6A

(euo %o0Y)
¢sauoeh g 1sud oy} UjyUM Jeay ojyo o) uo Bujys)) suoS =o>, OASH ‘L

d »ww. T rauwey Jnok Yum
{IM sosuodses JnoA ‘pepirosd
 0U)'Xoqiiew Aue uj y dosp pue
nb'éjiy eiejdwoo esee|d

/0110 6L} o1} uaye: sy

A8 Jo $59004d ey eroidw)

(o) ysy Bupse pue Bujysy o) peiejes
TANoe'Biji'l| peisasew} 66 em *IenH OIUO eyl
ol UIeg| o) 51 Aeans siy) jo esodind ayj.

AeileA ieny oo N




100

Jeyi0

ejddess enum
$8BQ SYUM
efejlBM

sseq pading

sseq peliodg
ofeng Winowjews
$6BQ Yinow)jews
9510Upol IoAlS

IRRRRRRRRARRRRRER

IRRRRRAR AR

) JoBneg
ysijelpped
. $88Q ynoweBe
wnIp Jejemysely
_ Ls|ped peeyield
, . Usiied jeuusyd
diep
. |68 uBdjeUsY
‘010w §0 Hujy) nok j) uere . 10 JequinN lequinp
wey sjys o1 uinjes 16U op oseajd ‘uopisenb eu ey} 03 U0 auoB eanok ’
e3uD jUB|Q GWOS ©ABS) ‘pasu NOA UBL 86U OI0W 848 ety §| ‘eul| (-euyy epepdosdds e uo .4, 8 ind euios )8 10 JyBned nok mouy -
toea uo eep) auo Auo elm eseajd ‘uojisenb au ey} 0y uo of ‘Bupiue g ‘Jequiny ouf} Joquiees Jud nok Jj) ‘ysj ey WBned esje euoawos
10 Bupjuiy) olym ssed spu0des 0 noqe ey eiow §| ‘me) Atea ejdoed v JonoA eyieym e)e TTOK sjuew ysj) Ausw moy i8j) ‘Uwinjod puodes e .
ewos ‘siyBnous Jo 10} e eyim ejdoad ewiog °tepio Aus u) umop sBep) uj “WIBFE3 nok ysi) 4ows jo Auww molj 1)) ‘uInjod jes) ok uj *(Zes L
Inok elipn “18AY 0UO 84 ) WBned tye) Bujiee jo A1ejes ey inoqe ‘1€ yoisgy 0) 1661 ‘L ludy) awek yeud e)y) o1¢ Jo/pum JBned Aljsuosied
oni} 9q o} eAcjeq nok vopewiouy ||¢ is)) o-o_....;o_z_ soujjoipup ‘v * nok ysjj JeA1Y OJ4O 10 sequinu ey) isj) eseold ‘Mojeq Meyd ey uQ ‘¢
‘Bupdwosd seyuny Aue snoyym inoqe ‘
RUIY) nok eum U} peIsoleill) o1® oA 610Us JO Nulth noA § ueas suojisenb ‘skep — 1noqe (}jes Jo eousd 10) 180q B WO paysi) |
a8ay} o} youq oft o1l op osdald ‘uojieenb soyjous o} o suol ea,nok 'skap ~— 1noqe (4oop 10 Jeid B 10) eI0LS W0} paus)) |

QoUQ ‘siemsus Suoim 10 WBH ou e1e eseyl “Bupphus jo Nujyl juop
nok j x:-a_a oouds enve} 0) J_._,o 8]} ‘uojisenb et sy} 0} uo o8 ‘Buppiue . ' (45p ejoym © sB Aop ,
$o Bupjuiyy inoyym ssed spuosss 0z (noge Uy} esot jetp puyj nok j B jo ued Aug Junog) & e udsew pue 1 nady UoemIen 4
..—Sﬂ:op—u GUIOs UMOP O1IM O) PO)EN 8] |[IM nok ..BO—,—..:W < eu oy} 104 sO—,—uo olj) Uo a-w” M-N P“"u" h”ﬂ.—h—o,n—,QSEﬂOh— SP.O_"—JO” “—ﬁ(.hﬂh n—v_o-ﬂ-hso}“n 02




.
|

101

(21 NOILS3ND OL diNS) ON
ateme AanBeA 10 Ajeseued ‘ggp

Jony ey
10 seele Jojpue s} jo sad) uewea Joj selIOSIADE jO eleme ‘GIA T

(‘U0 %0840) L10A1H 01YO oY) w0y yBNES Ys); 0}
ponss| 80]108ApE H){BeY) jO 218mB nok esem ‘Aeains S|} 0) 10§4cf

"$8[108]APE YlweY Aq pojoose 918 JoAY

oY) jo ssose awos pus ys)) jo sedA} ewos Aup ‘Jue Aoty ysp

10 sedA} ewos jo unowe eyy Bupjuy) Aq suvujwejuos (eajweyo
03 eansodxe sjeyy ywy o} moy mouy ejdoad 10) 80}08|APY oY1
"88408|Ape yyvay uojidwinsuos ys)) onss) sojuls LeAlYy oyQ eulog

0
<
(2]
N
>~

e} Joj11ee U 8
4Bnea ys)) peuued 1o Uezo) 183

ysyj Bupioos wios 18) 10 o esney *
US|} eABmoIO|N
usi) 1116 Jo ‘ljoiq ‘iseos ‘exeq
s10pMoYD 10 sdnos ysjj exB ‘Y
Ay deeg ‘B
fyueq
ush eui eli4 ‘e
usy) peunt ‘ejoym 103 ‘p
upis ey} eAowey ‘o
18} Alleq enowiey 'q
st ey jo 3aeq eys Buojs

L3

- ety

VB W WL W W W W B WL
T ¥ T T T CTT T T T
OO0 0000000
NN N NN NN NN
T v P e e g g g e = e

18} jo dins ey} ercwiey ‘B -

©
@
£

J §[6our ON

sjeew |ly=g sjgaul 1SON= ‘s/@aW OWOG=E !5jeBW MaJ=Z 5|8l ON= |

"IONY oji0 ey uj Wbnea ysj)

1e@ jou sa0p ployesnoy oA ) 2 NOILSIND OL dINS ‘sjsow ysy
1eA1H 0JYO 84002 1o sasvdesd ployesnoy Jnok Moy eqi1asep 1%q0)
wey oue 10) Jequinu oUO o[04 ¢ehem Buimolio) ey} uj peyood

10 pesedeid sjgaw ys)) 1001 0y 8,pjoyesnoy inok o Ue)j0 Mo}y

9 uojisonp) o} uo auob
9asY noA aaui0 suojisenb essy) o) a8q Wi} Jou op osuvo|d “Jequaway

‘10w J0 Yujy) noA Jf ueAe wey siLy o} uinjes TOU Op a5Ea[d ‘uojisenb xeu
o) 0} uo 8uoB eANoA eauQ “jue|q ellos eAsa) 'pasu NOA LBy seujj 810w
18 @iey} Jj ‘eulj jaee U0 L0108 8UO AjUO eYiM 88Be]d ‘Uofsenb jxeu ey}
0} uo oB ‘Bujyiiue jo Bupiuyl oYM ssBd SPUCIES OZ INOYE LBLY) BIoW
It 'me} Aiea ejdoed ewos ‘sBujys jo 10) B eym adoed eulog ‘uepio Aue uf
UMOD Wiat aliMm *1eAlY ojyo oY1 u) wyBned ysjj Bupiee jo K1ojes oy o} -
PoIv|oA ueye) oasy) nok suojiow ojjjoads i)} esveld ‘mojeq seu) ey} ug 'S




102

._ozz o4O jo adAy.jeys uejeo 100U oasy nok §f § [N} ¢

e|dde10 eyum
§6BQ UM

¢ T T T TS

sseq pading
sseq peyods
oleyng yinowljjews
§SB( Ynowjews
esiotpes JeA|s
JeBneg
ysiie|pped

sseq Yinowedien
winIp Jajemyseld
44siied peayierd
-Us|§iea jauusyd
diep
[CERTERET

D OMOOMONOOMMOOMOHDOOONOO
NN NNNNNNNNNNNNNN
L R I R S R K R o o L I

(2]

g
S
S
S
9
S
g
S
9
9
g
8
g
S
-}
9
A

TSy 8buely VmoWly BUNET

lensN peseesoy] ofN  peseesosq peddoig

efejiem -

‘ys)
FojI08[APE OUN-
Jo e6nuSeq 180 nok ys) 10AY OJHO JO WNOWL oY} U} opBW NoK oBusyd
o1} so0]}1980p 1890 1LY} toquUInu oy 8jo4a osrajd ‘iysj) Jo edA) Youa 104 0L

9 g9 ¥ &2 | *SajI0siApR
e} Jo esnvaeq 180 § ys)) 1eny

OjUO Jo s02js ey} peBueyo erey| ‘B
9 g b £ 2 3 ‘swejgord JuBUWEIUOD SNOJILS S8B)

Yim SEBI8 65C0YD UBD | BSNBIBG MOU
sdin Bujysy 1eay ojyo e1ow exel |

g S ¥ © 2 | ‘seposipe ey noqe Bujwse) esuss

. sdiny Buysy) tea ojyO Jeme) exBl| ‘-

moly|  @cibuslg &IBY
oy  ABuong KBuong

4

*S6}10§|AB 61y} Jo esnBdeq -
, suojieaoj Bujys)) peBueyo eaey | ‘p
v ‘wey) Bujiee esojeq ysj) JoMy o4O
%009 | shem ey paBueyo erey | -2
v . ‘wey Bujiee e10jeq Ys) 1oAYy OUO
: ues|o | sAem el pebueys eaey | 'q
: "Us}} Jejes oY) 85000 L |
; 1BY) WBpju0d 810w |88) | 8SNEIBQ

MOU Ys]j oA O|YO eloi ee | ‘B

wNouy  SaibEsig 80iby ,, , .
juog «Buong ABuong
| - eeibes)p ABuong=g
ooiBes|q=p
[eneN=¢
e0iBy=g
eaiBs ABuong=1

(‘wey
1286 J0j JoqUINY 6UO 8]0JjD) ‘JUSWISINIS YIVL UM oiBue)p Jo 90.08
noA £jBuoas mol oJ¥opu] 9889]d *SS|IOSIAPE LBAY J0AIY OJYO O
noqe Bujuses) eoujs epai eavy Asw nok seBuvyd swos eie mojeg

’

‘0A0qB I5]] 6L} LI0J) JOJIB] BUO OllIM 6SB8]d

nok oy

uojistuioju] 108 o) 83N O} SLO J88q 8L} 2 PINOM SAOHS Pole|| $021N08

OY} JO U0 YIJUM ‘s8}08]ARE LIiBAY 19AY OJYO Inoqs mouy ojdoed

Aouy JuoQg=9

10} 03 HOJje 1019010 B exBLs O) pepjaep JuawLIRA0D oJme Nk §)- 'qo

sepinB 10 s1018sedo BoqueNey |

ojpes Jo uojspeleL 'y T

spuepg B

1senbel (ejoeds Aq ejqejjeAR 8BINLO0IG BOJAPE YYBEH '} —

, sy | veut s1ejem uo peisod sBujuispy e T

sqnjo Bujysy) wosj sienejsmeN 'p

esusaj] Bujys)) Yym pewngiisip 1epjooq uojiejnbes Buys)d 0
ojoe eujzeBep 'q

jepoype Jo efojue sededsmepn '8 —

(‘Aidda 1ey) [fB 408YO 65B0)4) LeelI08|ARE YYeeYy
81]) jo ster® nOA spuLY 88041108 UOJIBWIOJU| BujMo}0} 84} JO HIUM

.



103

g

1876 Uopes

Yoea Joj Jequunu euo 8joJjo) :nok eAsy uslo Moy ‘yiuow 188) oy} U] *pi

S

pawiIojuj

liv 3 10N

u] wyBneo ysjyy Bupes jo Aojes

b}
9

ejqensfieg

TeTTTTTTT

<

[T
fwbys

[ ] OOOMODNDMO

ajoeAeieg
Aewenxa  Kelslepo I 1v 10N

L]
jeymoutog

14

NN N NNNNNNNN

6|qeAs|izg

L)

D il ke s ak ak ud

}
}

&1enY oo eyl u) 1yBneo
yslj Bupeae jo Aejes ey
noqe sBujies) eAjeBsu pey ‘o

LAY ojyO ey uj bned
ys)) Bupiee jo Mejes ey
noqe sBulles) enysod pey ‘g

LI8NY ojyo
ey} uj JyBneo ys)} Bujes
10 fejes sy noqe ybnoyy ‘8

(‘wey

e }
pawioju) pawioju pawiou|
eymeuwiog flom Kiop

(1equinu 8uo 0/940) L1eAY OO ey}
i) 1noqe noA aie patioju] jiom Mol ‘)

Ajjwe} 10 spuspq

uejoisiyd umo Jnop

suodes uojsiaelel |

stelum Jo sieuodes sededsmep 'y
sdnoJB 1se181u) jelUeWILOALS ‘B

sepinB Jo sioieledo 1eoq Jeueyo )
$gnJ9 10 suopel0osse suslsuods ‘o

juetueBeusyy
sejeysiy jo siustuusdeq elels 'p
: uo196101d4

leluBWLOAAUT JO SlusuMedeq elBlg O

- UuseH jo swswuedeq elels 'q

KoueBy uojoeloly BluswuonALy ‘'R B

(60103 UojIBULIOJY 1088 10§ JoqUNL EUO BJoJD) *Ys]) JeMY

o140 Bupeo wosj sys Yivey jBpusiod oY) INOGE UONBWIO] JO 9IN0S

© 8@ 8] Buimojjo} ey} Jo Yore yujyy NoA ajquAs)ieq Moy o181 e8Ra)d ‘21

*SBLIOS|APB 8L} PaMO]|0}
| §f 8t noqe yups Jo Aes 1yBjw
ejdoad Jet}10 18ym N0OGE pousacuod W, |
‘el u) sesjwsyd seonpel
18Y1 Aem B U ysi} Aus %000 0) MOY
£6)108]APB 6L} Woy) [je) LUpINoo | Yy
‘Wey U) sjedjweLd seanpes
1BY) ABm B U} ys)} Aw uBs(d 0} MOY
§0)10S]ADE B} WOl 18l JupInod | B
“Wwey uj s{eojweyo
588] AR LS} JO 562iS Jeym
SOJI0S|APER 8L} Wo) |9Y Lupinod |
“weyy uj sjeojweyo
§506] aAeY jeL) sy jo sedhy
8U) YO1BI O} MOL MOUY JUOp | '®
‘Wwey) uj sjeajuisyo
s} erey ysy jo sedAy yojym
$6)108|ApE Y} WO |81 JUPIN0D | P
‘wey) uj ysy
lojes Ay pinom SUOREIO0) YojLM
$6)105|APE 8L} W0y fie) LupInoa | ‘o
*olll JOo§ HSH yysaly e
esod ys)j Jony OO SAslleq Juop | g
"Ysj} JoNY ol40
Ausw Aioa uelea Joacu erey| ‘B .

9 s v e e

wMouy  @sibEsld 100}
woq ABuong ABuong

Mowy juoQ=9

- easBesip ABuong=gq

: ealbes|q=p

{BIINeN=¢

eaiby=2

eaibe ABuong=)

(‘wey Yove Joj Joqunii U0 8joln) ‘WudWAIL}S

14980 yym eesBus|p 10 eo1Be nok AjBuosis moy o)Bajpuj asea|d

*89]108[APB YYBOY JOAIY OJYQ 8L} Uj SUO|IBPUAWILI0IAI BLY) MO||0}
0} noA 10} YNAIP Y spBw eavy Aews By} SUOSBR OLUOS BIB MOjeg |}




104

seale Bujysy meu Bupojdx3a ‘w

.gjdoad setio
maj a8 aleLy ateym Bujys)d

180 01 s} Bujyore) 4

dnosB Aws uj
euofue Jo ysyj 150w sy Bujyoisy |

siipis Bujysy) Bupteiseyy |

b & ¢ 1 0 JeaB Bujysy; meu o Buyksg
b 8 2 4 0 180 0} 8J88 01 s})
o} MO | 810Ym seole Uj Bujys)4 ‘B
vy ¢ 2 0 wesee|d s} Aieusos ey aisym Bujeg )
vy ¢ 2 I o Awej Jo spusy) yym Bujeg ‘e
v ¢ 2 + o0 ysy jo edAy senojued B Bujyste ‘p
b & 2 1 0  usl) euo 1se8) 18 Bujyoled o
v. 8 2 3 0 ys) eBiej & Bujyored 'q
vy € ¢ |} 0 usi) e1enes Bujyowen e

dyy BujAisiies Ajjees 8 1o} [B)lUSST =
{enuessa jou g uspodw] = ¢
tuepodw) yeymewog = 2

wenodw) Atea JoN = |

{le 18 uieauUod U jJO = @

(‘e yore Lo} Jequunu suo ejoifp) gnok
10} asuepiedxe BujAjsnes A)ees v dixy Bujysj) eip) Bupiewu o) 810108}
Bujmojio} oy ese jusptodiug Mol (J8AlY ojyo ey uo dji} ¢ eg o)

aAwY Jou soop 1)) ‘ieow ey} Aofud nok din Bujys)) jo edAy eif o NujyL ‘21

8 L4 ] c 3

Moy peusouo) palnesuo)

pelesuo) peuieIuo) -
wuoQg ALY AwBis

1BUMEILOS Kiep

?3:.5: ouo
ajon0) ¢Awep erejpeulj ok jo sioqiuett 10 nek of ysi weey ¢ o
pinos ys); seaty ojyo Bupes jeuy) Asuosied nok o1 pousasuod Moy ‘94

_ : Leay
. : o4O aifl U] Wbned

ysii Bupiee Jo hejes ay
mnoqe §18U10 YuMm pexB.L,

Loy
- ojyo eu uj Wbneo

ysy) Bupes jo Aiejas
ey} Inoqe pieay Jo peay

: . LIBNY
) . OjUO 8yl woy sy ey

LIBMY O[UO Uy 1o}
JeaB Buyys)) Jo0j peddoys

UeNY oluo
‘ oL uj ys) oy sued epepy

Ueny
0jUO e uey tayio
eleymewios Bujtisy) wepm

LoAY
OJUO ey ) Bujys}) uem

\ﬁ nok awy

1881 8Y) 8BM UoYA

ofis . shop
doaoN | spuows | osypuow | quows | seem oM
cunp | oiwd § imud | owud | peed

oy o | ey | spup | ey |

(‘wey) yove Joj Xoq JUeops jsoL oy} ¥osyD) LBulmo}jo} ey jo 1R
pip nok awj 18] eyl sem usym ‘exsuuoiisend sjy) Bujaleans elojeg “g)



105

ujujeA [9lonesoK 1o ‘wojuios)
1 pus ‘uopenpsB jooyos yBjij

—— —

ojewey

9 S vezi
9 Svez
9 stvez
9 SPezi
9 Sstvez
9 svez
9 stvezi
9 g ¥ezl
9 s veei
9 . Svez

moUyGolbes)y ey

ejeN dojews) 10 ojew nok a1y ‘oz

——

61  ¢ui0q noA a1am 1eak JBYM U} ‘61

‘18Ald ojyo e uy
WBned ysy Bupes noge suojiepuswiucos)
Kiosiape yyeey euy mojio) pinoys | yuju
aw o} juepodw) ese oym ejdoad 1oy |
‘UYs}j U} aJe SjUBLJWRILOD |BDJWBLD LoNt Moy
mouy Ajjeas sefouabe uewuianoB yupp juop | °
'8jes s Joay ojyO ey wiosy ysy Bujiee yuy
au o} juepodwy ese oym ejdosd jsop
'SOOS|APE Ylesy
18N OJYO ey uf @JAPE 8L} MOJI0} |
‘I5/%8 10U PP SIUBU|WRILOD |BOJIBYA WO} SHS
yieay Jf ysy JeAl ojyo elow 1ea pjnom | *
"8YsP Yyeay Aw saseasou)
s1eak Auew 1eA0 ysjj pareujueluoo Bupeg ‘6
*0} pesodxe W, sys| 18110 Yyum
pesedwiod usym Joujuw sj ysij Jemy oo
peleujweiuoo Bujiee wos ysy yyeay sy
'SHSI YyBeey ey uew sejealB ess ysj
18N oju0 Bujiea Jo syjeueq yyeay ey, '8
‘ojes §|
denly ojuo ey uj yBneo ys) A€ Bujes ‘p
‘0fes §| JeA ojyo
ey) uj yBneo ysj) Jo sadA} BTOS Bupeg ‘o
'sMojje dnueejo pue |ouU0d
uopinjiod Jejem uj isaleiu) Aw peseesou)
+ ©AeY S6LIOS|ADB YijBaly JeMY OJUO BYL 'q
‘Ys)j ujened
186 0} JoU 10 J8Li6UM apjosp 0}
uojiewsopu) yBnoue yum ew epjrosd
86L08IAPE Yiteoy JonY olyO eyt ‘e

£ = . A

-~

1uoQ AiBuons KBuons

mowy juog=9

eeifesip ABuong=g

. . eolbes|q=p
, [enneN=g

eaiby=2

eaife ABuong=y

(‘weyy youe 4o} Jequinu auio 8J941D) ‘suewelBis Bupmoyjoy
o} yum eosBes|p 10 e01Bw nok A|Buons moy ajuojpuj eseo|d ‘gl




106 | -

FALL SURVEY INSTRUMENT

A SURVEY OF - ,
OHIO RIVER VALLEY .

- ANGLERS

A T WL
* Human Dimensions Research Unit
Department of Natural Resources
College of Agriculture and Life Sciences >
Commell University, ithaca, NY 14853 ~




107

Mouy Juop noA § ele %oeyo

(‘wep pup

¥90] 8if} jo uojIBIO] JO BUIBY BY) B}IM) ¢Z66L ‘OC Jequieidag pus 166l

‘1 1990100 uaamieq Bujys)) JoAIH OJYO ok jo jsow pip nok atoym
UORBI0] 8Y} 0} 18880]D 8] JOAIH OJYO SY) U0 WBP PUB HO0] YIIYM ‘qe

't NOILSIND OL dINS ‘2661 ‘0t Joquerdeg
PUB 661 ‘I 10G0J00 UBBMIOY JOAIH OIUO aul ysij Jou pip nok

‘shep Inoqe swep pue $490] Jeau Jo 18 peysy |
'shep T Inoge swep ueemieq seele Jeap Jo sjood peusj) |
(‘4sty jou pip noA sease osoL} 10} 0 GILIM ABp ejoym B sB fep 8 jo wed

Aue junoo) ¢zesl ‘o¢ Jequieides pus 1661 ‘I 10G0I00 UBBMIEq JoAlY
0140 8y} jo ssase Bujmo(jo} s} Jo Youe tisy noA pip shep Ausw MoH ‘B2

( Islj 8586/d) 1010
, SUOEo0} JOLo Ysiy) 0} Jejesd |
Wbnes

aq 0} ejqejieAe Us)} jo sedA) e uj peiselsiu) Jou we |
wbneo

6q 0} 8{qE|jEAR LS} JO §62|S 8U) U} Palsalei] Jou we |
sejjunuoddo

Bujysy pooB sey JeaH ojyo eyl Juju 1ou op |
SJUBL|WIEIUOD 0) 8NP Ys) O} 188 0} JUEM J0U PINOM |
u) ysy o} pernjjod 003 s} JeAY OJUO euyy enelieq |
wewdnbae 10 jeoq Alesseasu ey eaey jou op |

:(uoswvois | usy) eiow
3oeyo Asw noA ‘uoseel Jueuoduf Aue ¥0oyD) (10U AUM é= ON

(VZ NOLLSAND OL dIMS) SeA
¢s1meA g 1sud oy} ujyIm JoAlY ojyQ eyl uo Bujysi; ouoB nok eaey  °}

& ”

19dud pajokoa) uo pejujd

ISONVLSISSY HNOA HO4 NOA NVHL

‘aweu nok yim

PBIE00SSE 8Qq 19ABU ||IM puE jelUSP)U0D LIBWSY ||IM sesuodses Jnoy ‘papiaoid

ueeq sey efieisod wimel !(pepsau s) edojeaus ou) xogjews Aue uj ) dosp pue
It jees ‘edusjuauod isejjies Jnok e eljeuuopisanb siyt m.m_nsoo eseald

*JeAd OO 8yl Eo__ uael sy

selemysey) Bupes jo Aejes ey noqe siejBue-Bujsiape §0 ssaaoud ay) eaoiduy

diey jim siemsue Jnoj “JeMy OJYO ey} wol} ysy Bupee pus Bujysy 0) pejejes

s1e|6ue jo suojujdo pue sepjAoe eyl U] pelsalelu) 818 O JeAld o4O B}
Buoje Bujysy) Jeemuses) INOqe alow uIes) 03 s Aeains siuy Jo esadind ey}

(OONVSHO) uojssiwwiod uopeyues Jelem AejleA JeAH OlYO
o} yym uojiesedood u)

Kouefiy uopoei0id
JelleuwuoAAUT §018)S peyun el Aq palosucds

Ajsteaun fleuiod
$80UBIOS 6] puB ainljnolby
jo aBayjj0p
$00In0seY jeiniep Jo ewyedeq ey u)
Jun Yoleesey suojsuswig UBWNK
ey Aq peonpuod yaleesay

SHIATONV AITIVA H3AIH OIHO
40 AAHNS V




, °G Uopsend)
0} uo o puw ‘alm o) Bujyisue easy jou op noA jj eiey yosyp [

108

. ‘910U JO NUILL noA J uane
wa)) sjy} o} winjes 10U op eseejd ‘uapsenb xeu oLy)-0) Lo auoB aAnoA
e0UQ "jue|q WOS BAeS) ‘pasu NoA UBL) SeUlj 810U BI8 Q1Y) §| 'eu|
Yoea uo eep| euo Ajuo eym eseeld °uolisenb weu ayy 0} uo 0B ‘Bujpiue
1o Bupiuju noyym ssed spuooes 0Z INoge syl e1o0w §j ‘mej Ktea ejdoed
ewos 'siyBnouy Jo 10] B 1M ejdoed swog “Iepio AuB U} UMOP SBep)
InoA el “1eAlH OjyO oy uj WBned ysy Buiee Jo Ajejes ey} Inoge
enj o4 o} anelieq nok uojieurioju e 1ej) eseajd ‘mojeq seuj ey uQ

*‘Bupdwoad setjuny Aus noyym noge

HUIY) noA JUM U] pelseleIu] 248 @\ *910W §O NujL) noK §j uene suojisanb
680y} 0} Youq of JoU Op esue|d ‘uojisend JeyIoUR 0} UO Ju0B @A nok

ooUQ 'siomsue Buomm 10 1B ou @18 @1ey) ‘Bujyifus JO 3ujiy Juop

nok ji sjusjq eouds oAvs) o) Av)jo 8] 3 °uojisenb Jxeu ey} o) uo oB ‘Bujyiue
Jo Bupjuiyy moyym ssud spuodes 0Z INoqe usY) a10us ey pujy nok j|
*8lyBnoy) ewos umop 9ll4m 0} Pexse eq [m nok ‘suojsenb Z 1xeu ety o4

1

8y10

ojddess eyym

§88Q SluM

ofojlem

splaAy sseq pading
sseq padis

sseq pelodg
olejjnq yinowjlews

esioypal Jen|S
" 1ebneg
ysiisipped

sseq yinowebie
WwnJp Jejemysaly
Usliiea pesuieiy
ysipiea jauueyy
dieg

Jea uedjiswy

NERRRRERRRRRRRRRY
RERRERERRRR R

SEOR US) Tj6ne
J0 Jequiny Jequini

i

: (-ouy
ejejidoidde eu} 1o .4, B Ind ewlos e)B 4o JyBined NoA mouy Inq ‘lequinu ey
Jequiewel J,usa noA Jj}- *ysih ay) WBNED e8)e suoswOs 10 ‘NOA Jayleym
o1@ MoK s[vow ysy Ausw Moy 18j] ‘ULINJOD PUOIES oY} U] TUBMED nok
4s]} 4oue Jo Ausw Moy i8] ‘UwN|oI 181} O u) (2661 ‘0C Jequisides
o} 1664 '} 1000)00) 1804 188d S|y} 918 J0/puB WBNEI AjjBuosied

nok ys) 1eA1H OO 0 Jequinu ey 18j] esuald ‘Mojeq LBYS B} O

‘shep noqe (e Jo @ouBa JO) 180q B WO} pays)) |
'skep ™ inoqe (4o0p 1o Jejd B 10) BIOYS WO} Paysy |

{ABp ojoym v sv Asp B Jo yed
Aue unog) ¢zes) ‘ot Jequierdes pus Jgs1 ‘| 10q0j0Q Usemag Joaly

OJ4O 8y} Uo J80q ¥ WO} 10 QI0US WO} ysyj nok pip sAup Ausw Mol 'oZ

§5BQ YInowjjews



109

(21 NOILS3ND OL diMS) ON
+ oJeme AlenBen Jo Ajeleusb ‘g3A

Jany eyl . ) :o__aazc. 0} uo suob
§0 seale Jojpue ysij jo sedA) ujered Jo) SSHOSIADE JO Bieme ‘'SIA | oAy nok aouo suojisenb 9saly} 0} ¥ouq WIN} Jou op eseojd “Jequowsy

(‘au0 408UD) ¢1AH Oy oY) Wouj WBneY Ysj) Jo}
panssj saj10sjApE Yijeay jo o1emB NoA alom ‘Aeains 8|y} o} tojid

*salios|Ape Yijeay Aq pejos)e eie JoAlH
8y} jo sBase awos pus ysj) jo sadhy ewos AjluQ ‘1ee Aey) ysy
jo sodf) swos jo Junows oy} Bupjwy) Aq SluBUJWBIUOD jBIJWELD .
0} aingodxe Jjoyy Hw|j o) moy mou) ejdood jo] 8aj1081APY aY L
*80|108]ApE UljBoYy UopdWNsUOD Ys)) eNBSS] 801818 JAAJH OJYO SWOS L

s v €& ¢ eLup Jojjies ue je
yBned Ysy peuLed 4o Uszol) 18l

S Yy ¢ 2 I ys) Bupiood woj 1.} Jo (|0 esney R
S vy ¢ c | ysy enemosoly |
S ¥ € 2T | ust LB 10 Yloiq “ise0s ‘eNeg |
s ¥ ¢ 2 $16pMOLD 0 5ANOS sy YEN 'Y
g v € e | Lydeeg ‘B
s ¥ € 2 ’ Ajued ) .
s v €& 2 | ystj eus leltd ‘e .
S v ¢ e ¢ ysy pennb ‘sjoym ez ‘p
s v & 2 | upjs ey) enowey ‘0 !
S vy € 2 18} Aleq erowey °q ’
s v €& 2 | Usil @ui jo yoeq ey Buoje "9 Uopsend)
ST SEOTOR 1} jo diis eu) erowey B ' 01 Uo o pug ‘oM 0} BupylAuB eABY Jou 0P NoA Jj eley yooyo [
sjesl {|y=g ‘sjgoul SO\ =4 ‘sjeaws o.Eowum ‘sjealu ma=g 'sjgalll ON=| o.._mmmﬁs :woo.nu.% %Mh%coﬂ%osw_zzw__“.%&u%%u%%ﬁ%hw ou_v%”__
oMM OIUO SUS Ul WBNED s @I iyl Ji "6Ul| UOB® UO UOJDB auD AU @l esBald “uojisenb peu eu)
199 101 520 ployeanoy Mok i L NOLLSENO OL diS “seaw o o 8 B Jo St no ssed spoass gz o U o
1oAlH 0JuQ 834009 Jo sesedaid u_o._oeaom ..:o%.._,wﬂ_ Ma_o.o.u_. .wom %“ UMOP WIBLY BIIM *IOAH OO oUp Uf JyBNE ys)) Bupee jo Kejus ayy o}
o u_%.ﬂ ."_hﬂo a.__uw Hm__“___.:“ oﬂ.__n M"w_m_uo»..w_eohha 2__ .____ﬁ_. >_ . ._.n. " h._.. oﬂ; oH o PoIU|o1 UE} 0ABY Nok suojiow oljjoeds i8) aseold ‘Mojeq seu)| oYy UD g




. PRI
; ' ¥ ' =
h_... [ ._ * *

. 9 S ¥ e 2 1 wey Buyes eiojeq ysj oMy oo
ejddeso syum K v_ooo_ga;,csuomcucogmf.o

g v > 3 !
. 8 4 € (4 i SSBq oYUM 9 S v € 2 |} ‘wetBujee esoeq ysy 1eMH 0yO
S 14 14 2 } ofeem : , ueso | shem ey peBueyo eAsy | ‘q
S v € ¢ 1 SPUQAY sseq peding 9 S v e 2 ‘Us|) Je4e8 6L4} 88000 UBI |
g '] e F A } sseq UQQ_ ns - 1Byl Juepjuod a0ty o8} } esnedaq
MOU Ys)j JeAlH OjuO esow e | ‘B
g b e 2 1 sseq penodg e — — Usl} JeAH U0 esow ¥ !
] 14 ‘e 4 b ojeling Yinowjjews Woq  ABuosg AfBuong :
) i ) o Mouy Juo(=9 [eanaN=¢
-8 b ¢ g - 5989 tinowjews eoiBesip ABuong=g . e0iby=g
S . 14 1} ] b esioyped JeAlls eoiBes)q=p eaiBe ABuong=)
i 4 ] 2 } JoBneg . )
S 4 e 4 1 . ysijeipped (‘wei yaBe 10} Jequinu 8uo 8joJD) ‘JueWIRlS YOBS yim eosBasip 10
g v e z 1 » sseq yinoweBe eaife noA AiBuons moy e18a)pu) esve)d *80[408|AP® Ylwoy J9AJH OI4O
. oy inoqe Bujuiea) 83uls epew eAvy Asw noA seBusyd ewos ese Mojeg ‘g
S 12 € e ! whip telemysaly . ]
S 14 € 4 } Usijiea pesyjie)4 s b ] e 1 uejoishuyd Ay y
S v e 2 3 ysipeo jeuueyo s b £ 2 sep|nb
] L4 € 2 3 disg , - Jo siojesedo jeoqueneyn |
S 14 £ 2 b {ee usojewY ] 14 g 2 I Olpei 10 uojsjaelel |
S— S 14 ] 4 I Alwe} Jo spuepd 'y
8ly unowy 8bueyy Tunouly - Bujeg
] 14 e 4 ! - sejoueBe uewuierof wos)
1oneN peseelu]  oN  peseessq peddoig : 1senbai jejoads Aq ejqejese
v 89.N14201q eojApB YiBeH ‘B
: ‘Us}} 1oald ojyo jo 1100 a_% »5_ ooI
o edf} 1oy} ueieo enou ensy nok i g o019 “TETICETADE ST oeheseq s ¥ € ¢ I 6 S_mm 86208
— 180 noK ysyj seAll ojyo 40 JuNows ey u) apeut noA oBusyd ey ujysy 1e peisod sBujuiepy
~ 80q14989p Jseq 18y} Jequinu oY) 9|10 eswe|d ‘ysy jo odA) yore dof ‘ot g ¢ € 2 © §dnosB jseseiy)

. jeluewiloijaue wos) SIONB|SMON 'O
g 4 £ ¢+ sqnjo Bujysy wosy s1enejsmeN 'p

8 9 tvez | '88)40S|ApE s v ¢ 2 esueol) Bulysy yym penausp
_ eu} Jo esneaeq ee | s} Jey _ s___,_sn. ___wuu_%w. mu__;m“u 9
olyo jo sezjs ey) pebueyo ey | ‘y g vy g 2 \ ojoje eujzeBey '
9 S v & 2 | swejqosd jueuweiuod snopes $56) . ioded .
UlIM seeIB 8500UO UBD | 8SNBIBG MOU § 4 e ¢ ‘ EHOIIP8 Jo ejoje Jadedsma e
sdin Bujysy Jeal oo esow oyel| ‘B )
- fuepigaw] Fienodww]
9 S v e 2 ‘8e|ios|ApB el noqe m:_Eam_ edu|s Kewaixg ii® 18 YON
s Bujysy Jemy ojyo Jomejexel| ’ weyodw)=g
9 9.v € 2 b usyeus yoieo o} i o) Joj sy | Wenodu flswolxg=g  wenodw jeymewos =g
ysll jo sedky euyy peBuelo ensy | o wepoduy AleA=py  wispodu) [y 1 loN=} s
® srez m:o:m%ﬂﬁ%hﬂmw %%&m;o%uwmﬂ P ("801n08 uopiBLLIOjU) YOBE Joj Joquinu ‘
wo e Wy U0 6]01j0) 2ysl 1oAY OO i0} SelI0S|ADE yljwoy nogs wise] nok

wog  Afuong ABuosg diey o) ueaq seainos uojewioju] Bujmojjo} ey ersy wepodwy moy g




111

LIeNH olyo eus uj yBneo
sy} Bupies Jo Aeges ey
- noqe sBujjee} ennebau peH o

S 14 € 4 }

S 2 £ 2 } Llenl o4O e u) ybneo

ysi 6ujies jo Aejes eyy
Inoge sbujjes) eayisod peH °q

LIOAH OlYO ey uj
WBnes ysy Bujes jo
Aiojes eyy noqe WBnoyy ‘e

——

0AON Woples Ueo  UegO oo

eymowog Kiep

. (wey
4oee Joj Jaquinu 8uo efoljg) nok eAey usyo moy ‘Yuow 188) By} Uy

L 9 g 14 € 4 _.

InoyIa Asezy
Kiep Rep

(equinu euo ejoyD) ¢selosiape yieoy
19AlY 0JyQ U] SuOREPUBWWOI LY} MOJ|O} O) NOA 10} Y 8| ASBE MOH

S v g 2 }
pewiojuy pausioju| peawoju| paunoju) pauuoju)
IIv v 1oN Awbys eymewog liom Kipp

(1equinu euo ejoy) Lemy OO e
uj 1ybnea ysy Bupee jo Ajojes ay) inoqe nok ee pautioju] jlom moH

‘vh

't

.'et

9 S v e ¢ |} ‘1ee | Ys)} Jo wnowe
ey} yuj) pinom sajosiape ey Bumojiod |
‘Buys)) JeH o4O jo luewhofua
Aw yuigy pinom seposiApe eyl Bumojio4-
‘SE)OSIARE Y} MO]|0} 0}
. weyodw) s 3 Jurp auop | |
‘ *$8}10S|ADB 8Y} POMO}|0}
| §f ew noqe Hupys o Aes Wbjw
ejdoed JeY10 jBYM NOGE PBUIEIUOd W |
‘wey} uj syeojweyd saanpal
1241 Aem B uj ys)) Aws %009 OF moy
$0J10s|ApB U} WOoJ} [|8) Jupinod | 'Y
Wy} U} sjedjiusLio seanpal
eyy Aem e uj usy Aw ueejo 0) moy
$OJ0SJADE 8L} Woyj |18 Jupinoa | ‘6
‘wey) uj sjeojwsyds
$58] 0ABY YS)) O $8ZIS leym
$BLIOSIADE 8} WOY) jje) LUpINod |
wel uj sjgojueyo
$66) onBY JBL Ysy) jo sedh)
8} Yoled 0) MOY MO Juop | ‘@
"way) uj sjeajusyd
s8] eaey ysy) Jo sedA yojum
 S6I0S|ADB BU} WI0J} (8} LUPIN0I | P
“weL uj ysy
lojes eABY PINOM SUOJIBIO0} UOJyMm
$6}105jAPB 8} WO} j|B) LUpINoD | 'O
‘8w 10} YsH Uleey B
eso0d ys)} Jenlt OJUO aAslieq Juop | 'q
"Ysij JoAd OO
Auew AioA uelee JeAeu oAsy | ‘B

9 g v e ¢ |}

9 S v & ¢ |

9 s v e ¢ |

wouy  eaibeeg woiBy
wog  ABSuong + KBuong
Mouy LuoQa=9 jeaneN=g
eaibes|p ABuong=g eaiby=g

eoiBes|g= .  paBe ABuong=}

(‘wey YyoBS 10} JOQUINU BUO 8jOJ1D) ‘JawWaB)S

oo yYiIm eeiBes|p 10 99.6v nok AiBuons motj e)eojpU) 98Ba|d

*SOJI08|APY YIIBOL| J0AIH OJHO O} U] SUOCHIEPUSWIWIOINS SLf} MO]|0}
0} nok 10} YNolIP ) epeil eABYy ARl JBy) SUOSES] SUIOS 918 Molod 'L}

[




112

seese Bujysy meu Bupojdxg 'w

ejdoed Jeylo
.?2 Je 8iel)} aleym m:_:m_"_ ‘1

180 0} sy} Bujyoley

dnoiB Aw u
euo/ue Jo ysy 1sow ey} Buyoles

siis Buysy Bupeisey |
JeeB Bujysy meu no Bulks), 'y

169 0} 8jes eIe s}
8u} mouy | eleym seele uj Buyysly 6

< <
”m o
N N
- -
o o

v € 2 | 0 uesesds}/Mlisuess ey eseym Bueg )

¥ €& 2 I+ o Awey 1o spusyy yym Bujeg ‘e

b € ¢ . 0 usl) jo edAs sejnajuied e Buyolen

vy € ¢ I o ysj} auo iseej 18 Bujyolep o

¥ & ¢ + o ysj} eBiej e Buiyosy ‘q

vy € 2 | o sy) jesenes Bujysien e
onuessy 1185UGQ) ofy

diy BuiAjsiies Ajees e 10} [epuessy = ¢
[Blluesse 1ou Inq Juepodw) = g
Juspodw} 1BYMeWIOg = 2

weyodw) AteA 10N = |

1ie 18 U1B3Uo2 U JO = @

(‘weyl yave 40} JoqUINY BUO 8}21))
¢noA 1oj esuopedxe Buifjspes Ajjves  diny ey} Bupjew o) 810198
Bujmoijoj o) o1 Juvptodw) moH (‘oA ojyo oY) uo diny w 9q 0}

@Agl jou seop })) ‘tsow ey Aofue nok dysy Bujysys jo edk Y Jo NujuL °21

g v e T

mouy| PBUIOUOD  PBLIJUDD  PEUIBILOD peuieslion
wog . iiveloN Audis Bymeuog Klop

(Jequinu euo
8/0419) LAwe} B[P} 10K Jo s10qWow Jo NoK o} yej yysey & aq

PIN0S ysij JoAl ojyo Bupive 1By Ajjsuosied nok e18 peuieduos moH ‘9l

diealy
oo ey uj ybned

ysy Bupee Jo Aiejes ey}
noqe sISUI0 Yum pexje)

. Lleay
oo el b Wbneo
ysy Bujiee jo Aejes
ey} Inoqe piesy Jo pesy

Lien

OO Ul wos) ysy ety

LIONH o4O ey Jo}
" eef} Buys)) Joj peddoyg

. LIBAH olyo
" | eyl uj ysy o} sueid apen

tieny
OjYO 8u} uBL Jeuio

) elaymewos Bujysy) wom

. LMY

ofie shep
JoaeN | syuow | epguow § uow | yeem oM
guny ¢ed tsed | end wed

ool sy | ey ey § ey

189} oY) sum usym

(‘wey yove Joj Xoq Juedel Js0UW 8L} ¥28LD) LBUIMO|[0} BY} jO ._m.ao

PIp nok awjt 188} Sf} s¥Mm UYM ‘eijeuuojisend sjus Bujaeden etojeq ‘gl

ojuo ey uj Bujysi) uom

ﬁ noAewyp -

.



113

*xoqjiew j8ei8au ouy uj ) dosp pus

(papinoad useq sey abuysod) i jves Ajdwis ‘essuuoisenb sjyp uinjes o)

iHo}j3 pue 8w} INOA 10 NOA jueyL

‘e
0} ysim Aew noA sjuatuwod jsuojiippe Aue 10} mojeq ededs 8y} asn osedld

Bylo

ug|puj uespeaLyY aAleN
Jepuejsj ojjioed 10 uejsy
uedjIBWY-UBIY JO Hoelg
ujBuo ajuedsiy jo ‘eum
w)Bpo ojuedsiH jo Jou ‘elum

o
D s

£0981 Jnok 8} IBUM
ogueyieoy 08 SL 0L S9 09

S5 05 GV Ob 8 98 v€ 20 06 82 92 v2 &2 02

6L 8L L1 91 Sl vI € T kL OL 6 8 L 9§

1848)10D $0 SPUBSNOUL U} ‘8oX8)] 810jaq
J0ON!I GTOHISNOH TVLOL 1661 eewxoidde 1ok 8j2119 esseld

sIeah

¢Bujujusy |[BUOJIBIOA 10 ‘JRIJUYO0)
09 jo Jeed [Ruopppe Youe 10} swek | pus ‘uopienpeib jooyas Yoy
} 8184 Z1 Bupunod ‘ajeidwod nok pip {00498 jo s18ek Ausw MoH

Jero Jo uopendod 00'00t j0 Ao eBie T
uopejndod 666'66 01 000'62 0 MO

uoneindod 666'v2 01 G00'S §0 Ao llBWS —
(uopeindod 000's Jepun) eBejjiA 1o 'umoy ‘leainy —

(‘euo ¥o8y9) oM
Apuesind NoA aioym BeIB 8L} $9q1IISOP 189q BUIMO(I0) O JO YIIUM

\

ajewey ejeN Joswej Jo ajew nok a1y ‘g2

6F  &uioq nok 9som Jeoh jBym uj ‘gl

“IOMH OO 8yl U)

Bned ysy Bujles Inoge suojiepUBLILIOIS)

Kios|Ape Uiesy ey} Mojio} pINYS | U
ol 0} usuodu) es8 oym ejdoed Jsop ‘w

9 S ¥ € 2 } 'Ysijujele SJUBUJWBILOD [BOJWUSYD LN MOy
mouy Ajees sejoueBe uewuienoB Juyi suop | |

9 S v € 2 ) ejess| JoAH OO ey woy ysij Bupes julL
sw o} weuodw) e oym ejdoed 1soy Y

9 s ¥ e ¢ | . 'soliosiape Yileay
18AH OJUO 8l Ul 831ApB eyl mojio} |

9 G ¥ € 2 | 'IsiXe jou pip SIUBUUIRILOD [BOjLAYD WOL) sYsY
yyeay j) ysl Jemd 04O elow 1ed pinom | |

9 s v €2} ‘0} pesodxe w,§ sYSH JOL0 Yim

peieduiod usym Joujw sj Ysl JOAlH OO
peleujweluod Bupise wolj sy yiesy euy
'Sysy Yleey Aw sesealouy
sieek Auew 1eAo ysjj peleujweluoo Bupe3 6

E =

9 s et ‘SYsi Uieay ey uey Jejeal ase ysy
Jeny oo Bujiee jo sijeueq yieey eyl

9 S v e i '8jes s}
Jeny ojyO eu v} yBnes ys)) AUB Bupe3 e

9 s vy e 21} '9}8s §| JOMH OO
‘ oy up WBneo ysy jo sedA 8ios Bupes p

9 s v ezt 'suoye dnueejd pue joAU0D

uopnjjod Jeyem | 1ses83u} Aw paseelou|
aney sajJos|Ape Yyee JeAlY OO eyl 0
. "USl} JejjsWs 8L} 180 pue LOJED PINOM |
“1ea 0} ojBsun aiem us)) Jebie) Auo
1By} pjes s6|10sjApB JeAlH OO e ji °q
“ys)) ujeysd
180 0} 10U JO JBYieYM epjoep 0}
uojieunoju} ySnoue yum ew epjroid
: SBlOSIAPE LlBeY JOMH OO eyl B8
WOUy| 881BEs|q ERLT

wuog Abuong ABuong

Mouy| JuoQg=9 [eanaN=¢
eeiBes)qg ABuolng=g eaiBy=g
eaibes|g=p eoibe ABuong=1}

(‘wejy yoBe JO} JBQUUNY BUO 8/0JjD) *SIUBWIAIS
Buimojio} oyl Yim eeiBusip 10 09168 Nok AjBuoss Moy 91ealpu) esBeld ‘81







114

APPENDIX C:

Tests for Nonresponse Bias and

Calculations for Nonresponse Adjustments
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Calculations to Account for Nonresponse Bias

From the original sample of 5,000, 404 were undeliverable, 2110
responded, and the rest (2,486) were nonrespondents. From the nonrespondents,
251 were interviewed by telephone (151 from the spring sample, 100 from the
fall). We assume that those interviewed by telephone are representative of
all nonrespondents. Undeliverable surveys will be dropped from the analysis
here because we know nothing specific about their fishing behavior and we
assume that they are similar to the general angling public.

The following calculations were made to estimate the percentage of the
survey. population (respondents and nonrespondents) responding in each
category. For those fishing the Ohio River in the past five years:

Percent Aware : n Aware
n x -of Health Advisory = of Health Advisory
Respondents 1,203 86.9 1,045
Nonrespondents 1.389 ' 80.1 1,113
Total 2,592 83.3 2,158

For those aware of health advisories and surveyed in the spring sample:

Percent Using Newspapers n Using Newspapers

: ’ n_. X as a Source of Info = as _a Source of Info
Respondents 436 70.2 306
Nonrespondents -~ = 442 55.9 247

Total 878 3.0 553

Percent Using Magazinés  n Using Magazines

n X as a Source of Info = as a Source of
Info '
Respondents - 436 16.7 v 73
Nonrespondents 442 7.4 33
Total . 878 12.1 106
Percent Using Fishing Regs. n Using Fishing Regs.
n X Guide as a Source of Info = Guide as a Source of Info
Respondents 436 21.6 94
Nonrespondents 442 1.4 33
Total 878 14.5 127
Percent Using Friends n Using Friends
n X as a Source of Info = as a Source of Info
Respondents 436 51.8 226
Nonrespondents 442 23.5 104

Total 878 37.6 330
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Table D-1. Percent of respondents who had fished the Ohio River in the past
five years—overall, by socio-demographic characteristics, and by
= . state of residence.
. Fished Ohio River
Within Past Five Years
No Yes
o Percent
Overall . 42.9 . 57.1
Age- ‘ :
15-29 , 31.7 68.3*
30-39 40.5 59.5
40-49 ’ 45.4 54.6
50+ 49.2 50.8
Education
Grades 1-11 43.8 56.2
Grad. High School 41.0 59.0
Some College . . - 40.5 59.5
Grad. College 50.0 - 50.0
- Some Post Grad. ' 45.3 54.7
Income
< $20,000 39.9 60.1
$21,000-$34,000- , 42.0 58.0
$35,000-$50,000 . 43.3 56.7
> $51,000 - 46.4 : 53.6
— Sex ' _
Male ' 39.5 60.5*
Female 54.1 45.9
Race
White . 42.6 57.4
Other 34.3 E 65.7
Residence Area
. Urban - - - 43.3 56.7
) Rural 40.9 59.1
State of Residence '
_ Pennsylvania ' ‘ 63.9 36.1*
West Virginia 34.5 65.5
- Kentucky 47.7 52.3
I1linois A - B 32.3 67.7
- Indiana : ‘ : _ - 54.4 45.6
» Ohio . . 29.2 70.8

*Stétistica11y significant difference between groups at P < .05 using Chi-

o square test.
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Table D-5. For respondents to the spring survey, how informed they felt about
the safety of eating fish by the sources of information they used.

How Informed Are You About
The Safety of Eating Fish? -
Source of Information Used ' Mean®

Newspaper Article or Editorial
Television or Radio ‘
Friends

Fishing Regulations Guide
Magazine Article

Warnings Posted at Fishing Sites

WWwwww
OO MNW

*Measured on a scale where 5 = very well informed to 1 = not at all informed.
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Table D-8. Evaluation of outcomes scale variable-overall and by socio- '
demographic characteristics, state of residence, timing of the
survey, advisory awareness, location fished most frequently, and
fish consumption groups.

Evaluation of Outcomes Scale - =
Mean*

Overall ‘ 2.3

Age
15-29 2.1
. 30-39 2.2
_ 40-49 2.3
50+ 2.5
Education
Grades 1-11 2.7
Grad. High School 2.2
Some College 2.2°
Grad. College 2.2
Some Post Grad. 2.2 ‘ -

Income
< $20,000 2
$21,000-$34,000 2
$35,000-$50,000 - 2.
> $51,000 2

sex . ' X ) . . - -
Male : 2.3 .
Female : 2.2

Race
White 2.3°
Other 2.8°

Area of Residence
Urban 2.3
Rural 2.3

State of Residence
Pennsylvania 2.2
West Virginia 2.1
Kentucky . 2.3
I1linois : 2.9°
Indiana 2.3
Ohio 2.1

.Time of Survey i b
Spring '92 2.2
Fall '92 2.3°




L}

135

Table D-8. (Cont.)

Evaluation of Outcomes Scale

' Mean*

Aware of Health Advisories

No 1.9°

Generally Aware 2.3°

Specifically Aware 2.2°
Location Fished Most Frequently

Pittsburgh to Gallipolis 2.1°

Greenup to McAlpine 2.2°

Cannelton to Uniontown 2.7°

Smithland to Cairo 2.8°

Don't Know 2.3

Fish Consumption Groups
Catch/Eat No
Listed Fish 2.3%¢
Catch/Eat Listed :
Fish Within

Limits ' 2.1%¢
Eat Listed Fish

Above Limits 2.8°

*Measured on a scale where 1 = health risks exist and are greater than
benefits to 5 = health risks do not exist.

2:’Mean of group a is statistically significantly higher than group b at
P = .05 using t-test or Scheffe's test where appropriate.
®%Mean of group c is statistically significantly higher than group d at
P = .05 using t-test or Scheffe's test where appropriate.
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Table D-9. Was respondent concerned about what others might think of them if
they followed the advisory-overall and by socio-demographic
characteristics, state of residence, timing of the survey,
advisory awareness, and fish consumption groups.

Concerned About What Others Might Think -
Of Me If I Follow Advisories

Agree Neutral Disagree Don't Know
Percent
Overall 5.9 10.6 73.5 - 10.1
Age R
15-29 6.0 10.6 72.3 11.1 -
30-39 7.4 9.2 75.6 7.8
40-49 4.7 11.8 72.2 11.3
50+ 5.0 10.1 73.9 11.0
hducation
Grades 1-11 9.3 8.2 61.9 20.6*
Grad. High School 7.0 11.4 70.4 11.2
Some College 4.9 11.1 76.8 1.2 .
Grad. College 3.1 7.7 84.6 4.6
Some Post Grad. 3.1 6.3 - 89.1 1.6
- Income o
< $20,000 9.4 11.5 65.6 13.5*
$21,000-$34,000 5.2 7.6 ' 77.2 10.0
$35,000-$50,000 4.6 12.2 77.6 5.6
> $51,000 3.4 9.4 79.5 7.7 --
Sex - -
Male 6.4 10.5 -73.5 9.6
Female 3.1 9.2 74.7 13.0
Race : .
White . 5.6 10.3 74.4 9.7
Other 13.3 10.0 60.0 16.7
Residence Area ' . : o
Urban 6.3 9.6 74.0 10.1
Rural 5.5 11.1 - 73.4 - 10.1
State of Residence
Pennsylvania 10.3 10.3 66.6 12.8 -
West Virginia 4.7 9.4 71.3 14.6
Kentucky 4.5 8.5 80.9 6.1
ITlinois 3.2 18.3 67.7 10.8
Indiana 5.9 6.5 78.4 - 9.2 ok
Ohio 8.6 12.9 67.8 10.7
: Time of Survey : '
o Spring '92 5.9 9.9 74.5 9.7
Fall '92 5.8 11.0 72.7 10.5
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Table D-9. (Cont.)

Concerned About What Others Might Think
Of Me If I Follow Advisories
Agree Neutral Disagree Don't Know

©

Percent
Aware of Health Advisories
Generally Aware ... 5.2 .. .11.3 72.2 11.3
Specifically Aware 6.6 10.2 74.5 8.8

- Fish Consumption Groups
Catch/Eat No :
Listed Fish ‘ 7.0 11.4 . 70.7 10.9
Catch/Eat Listed
Fish Within ‘ :
Limits 6.1 10.0 73.9 10.0

Eat Listed Fish

Above Limits o 1.8 9.1 81.8 7.3

*Statistically significant difference between groups at P < .05 using Chi-
- square test. .
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Table D-13. Respondents' perceptions about how informed they are regarding
health advisories and how easy it is to follow the
advisory-overall, by socio-demographic characteristics, state of .
residence, adv1sory awareness, time of survey, and fish
consumption groups. .

How Informed Are You About How Easy Is It to Follow
Safety of Eating Fish? AdV1sorx Recommendatmnsza

Mean Mean®

Overall 3.0 - S 5.2

Age , S . o
15-29 2.8 - 5
30-39 2.9° . 5.
40-49 ‘ 3.2 . 5
50+ 3 5

Education
Grades 1-11 2.9
Grad. High School 3.1
Some College 3.0
Grad. College 3.1
Some Post Grad. 3.1

Income
< $20,000 3.0
$21,000-%$34,000 3.0
$35,000-$50, 000 3.1
> $51,000 3.2

Sex
Male 3.1¢ 5.2
Female 2.9° . E 4.8

Race
White : . 3.0
Other 3.0

Residence Area
Urban 3.
Rural 3

State of Residence
Pennsylvania
West Virginia
Kentucky"
ITTlinois
Indiana
Ohio

}t

WWwNwWwWww
» *

[ ]
O O =t O

Time of Survey
’ Spring '92
Fall '92

ww
* *
[ =]
|
I
I
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Table D-13. (Cont.)

How Informed Are You About How Easy Is It to Follow

Safety of Eating Fish? Advisory Recommendations??
Mean Mean®

Aware of Health Advisories

No 2.1° 4.4°
Generally Aware - 2.799 | 4.7%
Specifically Aware 3.5%f 5.5%
Fish Consumption Groups
Catch/Eat No Listed Fish 3.0 5.1
Catch/Eat Listed Fish
Within Limits 3.1 : 5.2
Eat Listed Fish Above Limits 3.1 4.8

éQuestion was asked on the fall survey only.

bMéasured on a scale where 5 very well informed to 1 = not at all informed.

°Measured on a scale where 7 = very easy to 1 = very difficult.

9eGroup d is statistically significantly higher than group e at P

v = .05 using
Scheffe's test and t-test where appropriate. '
T:9roup f is statistically significantly higher than group g at P = .05 using
Scheffe's test or t-test where appropriate.




‘148

b8l 6°L P8I €°6§ 0°S¢ 0°§ G'LT S°'¢eb 434310
16 8°bI .. G°¢l 9°¢9 *L°91 9°'11 6°G6¢ 8°St : LYM
N “ W A ‘ : aoey
L°€T 8l L°el 8°1§ . £'52 9'b1 v'oc L°gE ejeudj
€8 L'yl - 820 249 . %6°S1 L0t 9°6¢ 8°LY 9Ll
: k - : . . ‘ Xas
0'S S'11 SOt - 0°/9 L'yl 8°'Il 8°d¢ N.om‘ . 000°15$ <
L6 [°01 e vl 0799 '€l 0°6 L8 26V -000°05$-000°S€E$
¢'01 | QA ['91  9°9¢ b8l AR - I°ve 179 000°¥€$-000°12$
I'6 6°G1 I'0T  6°49 I°61 0'vT ° €92 9°0) : 000°02$ >
; . . auwoou]
8'9 G'€El ¢'91 6°¢9 , G'El 6° b1 9°1¢ 0°0S ‘pedy 1sod -awog
'L 0'9 I'8T £°89 L°02 8°'6 S'6I 0°0§ ) abaj10) *peay
'L 6°¢l ¢l 819 'L 8¢l ['8¢ 0°¢b aba| |0) awos
v'6 Sl 8'01 €729 1°91 L6 9°6¢ 9°'8p Looyds ybiY °peay
«£°81  §°21 "8°01 t°8S [°€2 9°I1 8'v¢ G'0b T1-1 sapeay -
‘ : ., uoijeonp
['or ~ 2°¢1 G'et 2¢°v9 voEer L8 6'8I 0°6S , . +09
G0l 0°ST 6°€l  9°09 - 6°91 1A v'6C 'S 6v-0b
G'6 A I'¢el 1°99 6°91 9°'I1 0’8 G'¢tb 6€-0¢
L9 €°61 ¢'el 8'19 *8°1¢ AN §'6¢ ¢°9¢ 6¢-S1
- aby
¢’6 L'¥1 6°¢T 2°¢t9 v LT 1ARN! 8'6¢ ¢tv°ab . LLB43AQ
. FUERNEY]
MOUY OTOJDES[§ TeAInoN doJby MOUY 9dJDes[(q T[eAjnoN oouby
3,uoq 3,uoq :
IS1X3 3,UpL@ systy y3j|ee "SSLA0STAPY oyl ul
31 ystq aJoy je3 prnop I 9JLApY 9yl Mojlof |

*sdnoub uotjdunsuod ysiy pue ‘AoAdns Jo awp} ‘ssauademe
AJosiape ‘@ouspisad 40 83e)s ‘soiySidajoedeyd opydeabouap-o01o0s Aq ¢||esdA0-uoissaaddns
uolydunsuod ystj pue Luosiape ayj Buimo| (o) BuipaeBad suoijuajul |eaolAeyaq ,sjuspuodsay *¢1-q a|qef




149

*359} aJenbs-1yy buisn go° 5 ¢ e sdnoab uaamiaq adusuasLp JuedLytubys ALLe21)SEIRISK

9°/ 2'0¢ 26 0°¢9 £'6 6°¢¢ G'0€ ¢£°LE
1’8 8°¢l 0’2l 1°99 £°8I 6°6 9°¢€e¢ ¢'8b
6°01 9°¢l 0°ST S°09 x¢ 81 601 1°L¢ 2'vb
'L 8¢l £'el  L°99 o.w p°ot I'12 6°09
'8 ¢l S'IT 1°99 £°€¢ ¢'El ‘e £°6¢
*[°91 ¢'81 I'91 9°6b *9°0b 6°¢l 9'te 6°2¢
¢’ 01 .o.eﬂ I'vl L°19 ¢ Ll 0°01 P9 v'ob
0°'8 9°GI It 0°99 9° L1 b el 6've 1°'vb
0°01 L2l el 6°49 L°S1 L6 L'9¢ 6°LY
¢'8 8°GlI ¢l 8°19 6°vI1 €8 ¢'8 9°'8t
L2l ¢’81 ¢'81 6°0§ 6°€e 8¢l £'0b 0°22
| 2°Gl 0’1t L'99 81 A L'¢2 6°6¥
£°6 G°6l1 9°0T 9°%9 [°61 0°GI 6°0¢ 0°GY
§°01 8'8 1'I¢ 9°6S *8°9¢ 1°L 9'6l G'9%
S°01 Nreﬁ 9°¢l L°19 1'91 AR £'Le 2¢'Sh
¢’'8 0°St | 4 S A 1 L’°81 g1l 0've 0°'9¢%
FUERNER]

MOUY 93abeS(q TeJjnoN oo4by Mou) ©oJDES[(] TedjnoN da4by
3.,U0( 3,uoQ

ISTX3 1,UpHQ SYSTY UTTeoH
JI Ystd ®doy je3 pLnop |

SOLJAOSTAPY 9yl U]
821ApY 9yl Mo||0] |

STHULT dA0Qy Ysi4 paisi e]
SJLWET ULYILA
Yst4 paisty 3e3/fyaje)
Yst4 paisi] oN 3e3/ydje)
sdnoay uopjdunsuo) ysi4

ademy £||edtjLoads
ademy £| |easusy
ON

S3LUOSLAPY Y3leaH JO ademy

¢6, Ll&d
26, butuads
KaAJ4ng Jo aw}j

oLyo

eueLpuj

Stout||1

£4onjusy

Bluibatpy 3sop

ejuea|Asuudq
aouapLsay Jo ajels

Leany

uequn
eaJdy aduapisay

(*ju0)) “$1-0 °lqelL




150

Table D-15. Respondents' perceptions of whether they would eat small fish if
the advisory said only larger fish were unsafe-overall, by socio- ~
demographic characteristics, state of residence, advisory
awareness, time of survey, and fish consumption groups.

Would Eat Small Fish - .

If Advisories Said Only larger Fish Were Unsafe®
Agree Neutral Disagree Don't Know
Percent L
Overall 25.5 16.2 - 45.8 12.5
Age -
15-29 22.8 16.6 50.3 10.3 -
30-39 19.1 15.8 50.7 14.4
40-49 32.4 12.7 42.2 12.7
50+ 30.8 19.5 38.4 11.3
Education f
Grades 1-11 26.9 12.8 44.9 15.4
Grad. High School 25.0 12.7 47.3 15.0
Some College 25.9 19.7 45.2 9.2 .
Grad. College 22.4 18.4 53.1 6.1
Some Post Grad. 26.8 17.1 41.5 14.6
Income
< $20,000 28.7 14.0 45.3 12.0
$21,000-$34,000 25.4 - 17.7 45.9 11.0
$35,000-$50,000 23.2 18.1 47.1 11.6
> $51,000 30.8 15.4 39.7 14.1 -
Sex )
Male 25.4 16.1 46.5 12.0
Female 26.5 17.6 42.2 13.7
Race : :
White . 25.2 16.3 45.9 12.6
Other 36.0 4.0 - 48.0 - 12.0
Residence Area '
Urban 24.6 17.4 44.8 13.2
Rural 25.9 15.4 46.7 12.0
State of Residence
Pennsylvania 16.3 16.3 - 48.8 18.6* R
West Virginia 14.5 12.4 59.3 13.8
Kentucky 25.7 15.4 44.2 14.7
I1linois . 46.0 23.7 21.1 9.2
Indiana 31.5 18.5 . 43.5 6.5 >~
Ohio 24.1 15.2 47.4 13.3.
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Table D-15. (Cont.)-

, Would Eat Small Fish
If Advisories Said Only Larger Fish Were Unsafe®

Agree Neutral Disagree Don't Know
Percent

Aware of Health Advisories ‘
No 21.7 10.8 50.6 16.9

Generally Aware 28.4 16.7 44.6 10.3
Specifically Aware 24.2 : 17.7 46.3 11.8

Fish Consumption Groups
Catch/Eat No

. Listed Fish 31.5 18.0 38.4. 12.1*
Catch/Eat Listed Fish :
Within Limits 18.6 11.7 56.2 13.5
Eat Listed Fish

Above Limits 30.4 32.6 26.1 10.9

*Question was asked on fall survey only.

*Statistically significant difference between groups at P < .05 using Chi-
square test.
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Table D-17. Days fished the Ohio River in 1991-92 by residence area, state of '
residence, and advisory awareness.

Days Fished Ohio River in 1991-92

1-10 Days 11-25 Days = 26+ Days e
M Percent : B
Residence Area . .
Urban 31.6 40.7 23.8 - 35.5
Rural 27.1 39.7 24.3 - 36.0
State of Residence : , D
Pennsylvania 28.8 34.6 30.8 34.6* o
West Virginia 29.7 35.3 27.5 37.2
Kentucky 22.6 50.2 _ ©19.5 30.3
ITTlinois 31.9 36.0 23.0 41.0
Indiana 30.2 48.4 23.9 27.7
Ohio 34.2 33.6 23.7 42.8
Aware of Health Adv1sory :
No 23.3 49.6 22.0 28.3*
Generally Aware 23.7° 42.3 25.0 32.7 -
Specifically Aware 33.6° 36.8 24.0 39.2

*Statistically significant d1fference between groups at P < .05 u51ng Chi-
square test.

%bMean of group a is statistically significantly larger than group b at P =
.05 using Scheffe's test. i
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Table D-18. For those consuming Tisted fish, the average number of listed fish
meals and for those consuming unlisted fish, the average number of
‘unlisted fish meals—overall and by socio-demographic
characteristics, state of residence, timing of survey, advisory
awareness, days fished, and location fished most frequently.

For Those Consuming ‘For Those Consuming

Listed Fish: Unlisted Fish:
Average Consumption Average Consumption
of Listed Fish of Unlisted Fish
Mean Meals/Year
Overaltl’ ‘ 10.7 16.3
Age ,
15-29 5.8 15.3
30-39 ; 6.7 16.4
40-49 : _ 13.1 16.5
50+ 22.6 16.9
Education g .
Grades 1-11 8.7 . 19.8
Grad. High School 14.0 14.3
Some College . - 4.4 16.9
Grad. College - 19.2
Some Post Grad. ---*
Income
< $20,000 17.1 . 19.4
$21,000-%$34,000 5.0 - 17.1
$35,000-$50,000 9.4 15.8
> $51,000 -1 13.9
Sex , :
Male : ' 12.2° 16.3
Female 4.8° 16.5
Race : ' '
White 10.9 15.1
Other - 33.7
Residence Area ,
Urban ' : 13.3 16.0
Rural 8.8 ‘16.6
State of Residence . .
Pennsylvania . -t -2
West Virginia . : ---2 14.2
Kentucky : . 12.8 15.0
ITTinois - 0.0 19.8
Indiana -2 13.6

Ohio | -t ~17.0
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Table D-18. (Cont.)

For Those Consuming For Those Consuming

Listed Fish: Unlisted Fish:
Average Consumption Average Consumption
of Listed Fish of Unlisted Fish

Mean Meals/Year

Time of Survey

Spring '92 9.0 15.1
Fall '92 13.8 17.2
Aware of Advisories.
No -t 21.2
Generally Aware 5.7 15.0
Specifically Aware 10.5 15.2
Total Days Fished
1-10 Days - 2.7° 8.9°
11-25 Days 5.6 14.8
26+ Days 20.9° 22.9°
Location Fished Most Frequently
Pittsburgh to Gallipolis 3.0 19.6
Greenup to McAlpine 16.3 14.4
Cannelton to Uniontown 12.4 15.5
Smithland to Cairo . 7.4 16.2
Don't Know 7.7 19.0

'Ooverall mean fish consumption for all fish consumers was 19 meals/year of
Ohio River fish. Total consumption for a respondent consuming both- listed
fish and unlisted fish is included in both columns of this table, partitioned
between listed fish consumption and unlisted fish consumption.

*Insufficient sample size.

b eGroup b is statistically significantly higher than group c at P = .05 using
Scheffe's test and t-test where appropriate. ' ‘

l.f)




groups.

Fish Preparation Methods

Risk-reducing
Remove fat along back
No meals
Few to most meals
All meals

Remove belly fat
No meals
Few to most meals
A1l meals

Remove skin
No meals .
Few to most meals
All meals

Fillet fish
No meals
Few to most meals
A1l meals

Bake, roast, broil or grill
No meals -
Few to most meals
A1l meals

Not Risk-reducing
Eat whole fish

No meals
Few to most meals
All meals

Pan fry
"No meals
Few to most meals
A1l meals

Deep fry
No meals
Few to most meals
All meals

157
Table D-19. Fish preparation methodé used-overall and by fish consumption
Fish Consumption Groups
' Catch/Eat Eat Listed
Catch/Eat No Listed Fish Fish Above
Overall Listed Fish Within Limits Limits
Percent
50.1 49.8 59.7 31.0%
11.8 9.1 9.9 21.8
38.1 41.1 30.4 47.2
40.5 40.6 52.0 17.0*
10.8 11.5 8.0 14.8
48.7 47.9 40.0
32.1 31.6 42.6
10.4 8.9 9.0
57.5 59.5 48.4
25.1 24.0 37.2
23.9 24.4 15.1
51.0 51.6 47.7
67.9 69.3 72.0
28.3 28.2 22.3
3.8 2.5 5.7
80.5 82.7 87.3
15.3 12.8 11.5
4.2 4.5 1.2
37.4 38.5 49.7
32.7 32.6 22.2
29.9 28.9 28.1
42.7 38.6 55.7
29.4 26.8 23.9
27.9 34.6 20.4
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Table D-19. (Cont.)

. 158

Fish Consumption Groups

. Catch/Eat Eat Listed
’ Catch/Eat No Listed Fish Fish Above
Fish Preparation Methods Overall Listed Fish Within Limits Limits
. . Percent
Make fish soup - :
No meals 96.1 97.5 97.0 90.7
Few to most meals 2.9 1.5 2.4 7.0
A1l meals 1.0 1.0 0.6 2.3
Microwave
No meals 95.0 93.0 98.6 91.8
Few to most meals 4.0 5.5 0.7 7.1
A1l meals 1.0 1.5 0.7 1.1
Reuse fish oil ' | .
No meals 83.7 79.8 89.4 82.6
Few to most meals 13.6 15.8 8.8 -16.3
A1l meals 2.7 4.4 1.8 1.1
Other Methods
Freeze or can for later use
No meals 41.1 40.4 54.6 16.3*
Few to most meals 52.0 54.4 38.3 71.7
A1l meals 6.9 5.2 - 7.1 12.0

*Statistically significant di
using Chi-square test.

fference between consumption groups at P < .05
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Table D-21. For respondents aware of the health advisory, the fish preparation
methods used by whether the respondent had changed cleaning or
cooking methods in response to the health advisory.

Changed Cleaning Methbd ' -

Fish Preparation Methods Yes Other® =
. Percent

Cleaning Methods
Remove Fat on Back

No Meals | 20.3" 58.8%

Few to Most Meals 14.3 11.8 N
A1l Meals . 65.4 29.4 i
Remove Belly Fat A
No Meals . ' 13.0 47.1*
Few to Most Meals ) 15.2 9.0
A1l Meals . 71.8 - 43.9
Remove Skin
No Meals 8.7 36.2*
Few to Most Meals 13.4 10.6 .
A1l Meals 77.9 53.2
Eat Whole, Gutted Fish
No Meals 80.9 78.7
Few to Most Meals 15.9 16.4
. A1l Meals 3.2 4.9
Fillet -
No Meals : A 6.4 27.1*
Few to Most Meals - 27.7 26.1 - -
A1l Meals 69.9 46.8 . -
Changed Cooking Method -
Yes Other* :
Percent
Cooking Methods ,
Pan Fry ’ '
No Meals 23.1 34.6*
Few to Most Meals .50.7 , - 32.3
All Meals ‘ 26.2 33.1
Deep Fry ' .
No Meals . 23.8 42.0* , N
Few 'to Most Meals 42.9 29.7
A1l Meals 33.3 28.3
Make Soup/Chowder -
No Meals ' 93.5 96.1 '
Few to Most Meals 4.9 3.0
A1l Meals 1.6 0.9
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Table D-21. (Cont.)
) . Changed Cobking Method
Cooking Methods ‘ Yes Other® [
5 , , ' Percent '
Bake, Roast, Broil, Grill
No Meals 53.9 67.4
Few to Most Meals 41.5 28.8
A1l Meals 4.6 3.8
Microwave ’ '
No Meals : 93.5 94.6
Few to Most Meals 6.5 4.2 |
A1l Meals 0.0 1.2
Reuse 0il or Fat
No Meals 80.9 82.4
Few to Most Meals 15.9 14.9
A1l Meals 3.2 2.7
a"Other" refers to respondents who said disagree, neutral, or don't know. [

*Stat1st1ca11y s1gn1f1cant difference between groups at P < .05 using Chi-
square test.
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Table D-22. Opinions about whether the health advisory has increased -~ '
respondents' interest in water pollution control and cleanup A
efforts—overall, and by socio-demographic characteristics, state
of residence, time of survey, days fished, location fished, fish
consumption groups, and major sources of information. . :

Health Advisories.Have Increased h§ Interest
in Pollution Control and Cleanup Efforts

- Agree  Neutral Disagree Don't Know
Percent
Overall 63.7 14.9 12.5 8.9
Age
15-29 54.9 17.6 17.6 9.9*
30-39 62.9 15.2 11.9 10.0
40-49 65.6 13.6 . 12.1 8.7
50+ 73.2 12.1 7.9 6.8
Education
Grades 1-11 60.9 14.1 12.5 12.5
Grad. High School 64.7 14.0 11.3 10.0
Some College 63.8 15.9 13.0 7.3 .
Grad. College 59.0 13.3 16.9 10.8
Some Post Grad. 64.8 20.3 10.8 4.1
Income
< $20,000 64.2 15.2 11.3 9.3
$21,000-$34,000 63.5 15.3 12.7 8.5
$35,000-$50,000 62.4 14.3 -14.3 9.0
> $51,000 66.7 16.3 9.2 7.8 -
Sex
Male 65.2 14.7 . 11.7 8.4
Female 57.5 15.5 16.0 11.0
Race
White 63.5 15.2 12.5 8.8
Other 61.9 9.5 14.3 14.3
Residence Area v
Urban 64.3 14.7 12.8 8.2
Rural 62.9 15.2 12.5 9.4
State of Residence :
Pennsylvania 59.3 10.2 16.9 13.6* N
West Virginia 61.1 12.2 16.2 10.5
Kentucky 69.7 12.5 12.1 5.7
I1linois 62.7 20.9 5.5 10.9 N
Indiana 67.2 14.5 11.8 6.5 -
Ohio 59.4 18.0 12.1 10.5
Time of Survey
' Spring '92 62.6 15.9 13.1 8.4
Fall '92 64.6 14.2 11.9 9.3
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Table D-22. (Cont.)
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Location Fished Most Frequently
Pittsburgh to Gallipolis
Greenup to McAlpine
Cannelton to Uniontown
Smithland to Cairo
Don't Know

Fish Consumption Groups
Catch/Eat No Listed Fish
Catch/Eat Listed Fish

Within Limits
Eat Listed Fish Above Limits

Source of Information
Newspaper
.Fishing Regulations Guide
Posted Warnings
TV or Radio

Sources of Information
Newspaper
Fishing Regulations Guide
Posted Warnings
TV or Radio

Health Advisories Have Increased my Interest
in Pollution Control and Cleanup Efforts

Agree Neutral Disagree Don't Know
Percent
62.5 15.7 12.3 9.5%
64.5 - 11.7 16.4 7.4
75.9 13.1 . 6.2 4.8
62.8 20.2 6.4 10.6
55.3 19.1 15.1 10.5
61.7 17.2 10.5 10.6*
65.8 13.6 13.0 7.6
70.0 13.3 14.2 2.5
Percent Checked?
70.3 14.9 10.2 4.6
68.5 17.4 8.7 5.4
57.8 20.0 22.2 0.0*
68.7 14.3 12.0 5.0
Mean ImportanceP
3.6 3.4 3.6 3.0°
3.2 2.8 .2.9 2.5
2.9 2.8 2.7 2.3
3.3 3.3 3.3 2.5¢

%Question asked on the spring Survey only. Respondents could check more than

one source of information.

bQuestion asked on the fall survey only.

w%ere 5 = extremely important to 1 = not at all important.
©%The mean of group ¢ is statistically significantly higher than group d at

P = .05 using Scheffe's test.

Importance was measured on a scale

*Statistically significant difference between groups at P < .05 using Chi-

square test.
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