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EXECUTIVE SUMMARY

Introduction

The study had two primary objectives: (1) to identify fish consumption health advisory
awareness, understanding, and related behaviors among families whose youth participate in
SAREP (Sportfishing and Aquatic Resources Education Programs) in upstate New York;
and (2) to evaluate the extent to which youth adhere to fish consumption advisory
recommendations, including the extent of fish consumption.

Methods

We contacted 210 SAREP instructors in central and western New York by telephone
to determine if they had an on-going SAREP youth group, and if so, to obtain the names
and addresses of families involved in the group. We sent a mail questionnaire to 123
families to determine family awareness and knowledge of the health advisory and to obtain
parental permission for children ages 8 to 14 to participate in the children’s diary portion
of the study.

We sent diaries to 53 children for whom we had parental permission. Children were
asked to record their fishing and fish consumption between July 1 and Oct. 15, 1996.
Children were contacted five times by telephone during the study period to obtain
information being recorded in the diary and encourage their participation in the project.
Children returned their diaries at the end of the study period and were sent thank you gifts.

Key Results

o Of the 53 children who were sent diaries in June 1996, all provided some information
on their fishing activities during the study period and 52 provided information on their
fish consumption.

o The diary data showed that children consumed an average of 4.8 fish meals from all
sources during the diary period (July 1 - Oct. 15, 1996). If meal size was factored in, an
estimated 6.6 g/d of fish from all sources was consumed by children during the diary
period. Of this 29% (1.9 g/d) was sport-caught fish and 38% (2.5 g/d) was canned tuna.

 Estimates of annual daily consumption based on diary data were lower than during the diary
period (4.2 g/d versus 6.6 g/d). We assumed that daily consumption during the part of the
year not covered by the diary was equal to the daily consumption of nonsport-caught fish in
the last month of the diary, when sportfishing participation and catch were lowest.

e Almost all families (87%) whose children participated in the diary portion of the study said
they were aware of the New York State fish consumption advisory.



During the diary time period, 8% of children consumed fish from waters where the advisory
recommended no consumption for children under 15 years old. This represents 3% of all
meals consumed by all the children we studied.

The majority of fishing effort occurred during the summer months, when the children were
not in school. Average fishing effort in July ranged between 1.5 weeks to once every two
weeks. In the fall, average fishing effort was less than once a month.

Children were generally not fishing the major waterbodies of New York State; the majority
of waters fished were ponds or small lakes.

On most days (71%), children caught fish. The most commonly caught fish were panfish.

Discussion and Implications

°

Risk communication: Although advisory awareness was high, knowledge of specific advice
for women of childbearing age and children was lower. More risk communication effort
could focus on highlighting information important to certain subgroups (e.g., families with
children). The greatest knowledge was associated with use of multiple information sources.
Risk communicators could attempt to reach at-risk audiences through multiple channels to
maximize the impact of their message. Risk communicators may be able to extend their own
efforts by working through “information gatekeepers” such as SAREP, 4-H, Scout, and other
youth group leaders to inform children and their families about safe fish consumption.

Risk communication: Because children tend to fish smaller, local waters that may not be part
of a water quality monitoring program, risk communicators should consider providing
information in advisories about what to look for in local waterbodies to help an individual
judge the potential for that waterbody to be contaminated.

Risk assessment: Risk assessors and water quality managers should consider the findings that
children tend to fish and eat fish from smaller, local waters. This information may help
assess the extent to which current water quality monitoring programs are sufficient, or if any
shift in priorities may be desirable, given resource limitations. Risk assessors concerned with
potential mercury exposure should note that canned tuna was the most frequently consumed
fish, although overall consumption was relatively low (mean 2.5 g/d; highest individual
consumption during the study period, 10.8 g/d).

Fisheries management: One focus of fishery management efforts might be to enhance
children’s awareness of and access to waterbodies that may provide easily catchable fish,
particularly panfish. Children tended to use small waterbodies such as ponds and small lakes.
Providing access for children to these types of waterbodies might be a focus of management
efforts. Advertising where these areas are may raise awareness for children and their fishing
partners.

vii



Use of diaries with children: Diaries appear to be a useful method for collecting fishing
activity information from children. After cooperation by the family was secured, participation
rates by children far exceeded those found for adults in other diary studies. The most
important need for future diary studies with children is finding a more cost-effective method
of obtaining a representative sample of children who fish.

Future research needs: Further work is needed with a larger, more diverse audience of
children, particularly to estimate fish consumption in urban areas where local waters may be
more affected by contaminants. In addition, annual estimates based on year-round data
collection would be useful.

viii






SECTION I:

INTRODUCTION

The New York fish consumption health advisory, prepared by the Department of Health,
recommends that women of childbearing age and children under the age of 15 should not eat any
fish caught from the waters listed in the advisory. Many of these waters are within the Great
Lakes Basin. It is unknown to what extent children (and their families) are aware of this
recommendation and follow it. Therefore, we proposed a study to assess the extent to which a
subset of upstate New York families and children were aware of and adhered to these specific
guidelines, focusing on families and children most likely to be engaged in sportfishing. The
specific objectives of the study were to:

1. Identify fish consumption health advisory awareness, understanding, and related behaviors
(fishing, fish preparation, fish consumption), among families whose youth participate in
Sportfishing and Aquatic Resources Education Programs (SAREP) focusing on the Lake
Ontario watershed.

2. Evaluate the extent to which youth adhere to fish consumption advisory recommendations,
including analyzing what types of fish are caught from which locations, the types of fish
preparation methods used, and the extent of fish consumption, focusing on fishing and
fish consumption during the summer months.

Use of SAREP Resources

The SAREP program offered an accessible means of contacting youth, particularly those
most likely to engage in fishing and fish consumption. SAREP is a cooperative federal, state,
and local initiative designed to involve youth in fishing, and to use their interest in fishing to
encourage development of an understanding of aquatic ecology, an appreciation of the role
anglers play in preserving aquatic habitats, and a commitment to fishing ethically, safely, and
responsibly. SAREP volunteers are encouraged to form small groups or clubs of youth that meet
regularly and focus their activities around fishing. For this first major study in New York
focusing on fish consumption and health advisory awareness among youth, we felt that working
through the SAREP program would be advantageous for several reasons. First, we would be able
to reach youth with a demonstrated interest in fishing. Second, we hoped that the connection
between SAREP instructors and youth in their groups could be used to encourage participation
by youth over the course of the study.

Report Organization

This report is divided into three major sections. The first section contains the introduction
and a discussion of the study area, basic study design, and results of interviews with SAREP
instructors.

The next two sections are journal articles we have prepared for submission to a peer-
reviewed journal. The first deals with children’s fish consumption; the second with children’s



fishing and the use of diaries as a method to collect such information. Readers should note that
the method sections of both articles are similar, but the introduction, findings, and conclusions
are different. Recommendations for health and fisheries management agencies and for future
research are included in the second and third sections.

Study Area

The study area covered all New York counties within the Lake Ontario basin. A few
additional counties were added to this central and western New York area because they were
within a 90 mile radius of Lake Ontario. Seventy-five percent of all New York resident angler
trips to Lake Ontario in 1988 originated from within this radius. We believed it was likely that
children fishing within this slightly larger area might fish the Great Lakes and tributaries. All
counties to the west of a line drawn from and including St. Lawrence County south to Broome
County were included in the study area. The area is primarily rural with several urban centers
(Buffalo, Rochester, and Syracuse).

Study Design

The design strategy for this study was to contact all SAREP instructors in the study area
to determine if they were involved with an on-going youth group. If so, we would gather the
names of families involved in the groups from the instructors and send the families a mail
questionnaire asking about family fishing, fish consumption, and health advisory awareness. In
the questionnaire, we would ask parents’ permission for their children ages 8 to 14 to participate
in keeping a diary of their fishing and fish consumption between July 1 and Oct. 15 1996. We
would send the children diaries in late June and then contact them by telephone five times over
the diary period to encourage their participation and obtain information recorded in the diary.
At the end of the diary period we would collect all the diaries and send the children a thank you
gift.

Contacting SAREP Instructors:

Of the 210 SAREP instructors in central and western New York (the study area), we
contacted 149 by telephone in March 1996. We attempted contact with each instructor up to
seven times. We left messages asking those we could not reach to call us collect. Of the 149
instructors contacted, 32 had on-going SAREP youth groups. Twelve instructors indicated they
might start a group before the summer diary portion of the study.

Obtaining Names and Addresses of Families:

During the telephone interview, we requested instructors with on-going groups send us
the names and addresses of families in their group. We followed the telephone interviews with
letters to the instructors requesting the names. If instructors did not send in the list of names,
we contacted them by telephone three times during the month of April to remind them. One of
these contacts was made by the Director of the SAREP program (Matthews). We received lists
from 16 instructors. Of the 12 instructors who said they might start a group before the summer,
we found two that did start groups, but we were not able to obtain lists of families from those



instructors. We obtained lists of family names from 16 of the 34 SAREP groups (47%) active
in central and western New York at the time of the study.

Background on SAREP Groups:

To gain an initial understanding of children who participate in SAREP and the types of
activities in which they participate, we asked instructors (during the initial telephone interview)
to describe the sociodemographic characteristics of their group and the types of activities in
which they were involved. Following is a profile of the 34 active groups in the study area:

e average group size = 18, with 13 active members and 5 inactive
e on average, 88% of the group was male

e on average, 50% of the group lived in rural areas; 25% of groups were exclusively
rural, 12% were exclusively urban

e on average, 90% of the group was white
e on average, 64% of the group came from middle income families

e on average, groups spent 41% of their time practicing fishing skills, and the rest of
the time was evenly split between aquatic ecology, angler ethics, and community
service

e only 25% of groups had gone fishing (as a group) on Lake Ontario or one of its
tributaries in the past year

e half of the groups had cleaned, cooked, and ate sport-caught fish as a group in the
past year

e half of the groups had discussed the problem of chemical contaminants in fish as well
as human health benefits or risks associated with eating fish in the past year

e only one-quarter of the groups had discussed the New York health advisory in the
past year.

In conversations with instructors we found that many of the groups were not stand-alone
SAREP groups. Rather, the SAREP instructor was also a Boy Scout leader or a 4-H club leader
and incorporated SAREP activities as part of the Boy Scout or 4-H program.

The following sections provide more information on specific methods and results. The
next section addresses children’s fish consumption. The final section addresses children’s fishing
and the use of diaries as a method to collect such information.



SECTION II:

FISH CONSUMPTION AMONG CHILDREN WHO FISH
IN UPSTATE NEW YORK: IMPLICATIONS FOR RISK ASSESSMENT
AND HEALTH ADVISORY PROGRAMS

Barbara A. Knuth and Nancy A. Connelly

ABSTRACT

We used a diary methodology to estimate overall and sport-caught fish consumption
among children who fish in upstate New York, to assess fish consumption health advisory
awareness among families whose children fish, and to evaluate the extent to which youth adhere
to fish consumption advisory recommendations. Participants in the study included 61 families,
and 52 children who provided information about their fish consumption activities for the study
period (July 1 - October 15, 1996). Children ate an average of 4.8 fish meals from all sources,
of which 23% were sport-caught. Canned tuna (44% of all meals) was the most frequently-
consumed fish. An estimated average of 6.6 g/p/d of fish from all sources was eaten by children
during the diary period. Estimates of annual daily consumption were lower than the diary period
(4.2 g/p/d). Parent’s estimates of annual consumption for children were approximately twice the
estimates derived from children’s diary data. Most families reported they do not always use fish
preparation and cooking techniques that can reduce exposure to some types of contaminants (e.g.,
removing skin, filleting fish). Almost all families were aware of the fish consumption advisory,
but only 53% could state correctly the specific advice for children under age 15. During the
diary period, 8% of children ate fish from waters for which the advisory recommended no
consumption for children under age 15. Risk communication may be improved through targeting
special advice to the specific intended audiences. Future research should focus on assessing
children’s fish consumption among a more diverse population of children, and improving year-
round data collection.

INTRODUCTION

Fish consumption health advisories have been issued by at least 47 U.S. states (USEPA
1997). The advisories are a part of risk management programs designed to address concerns
about potential human health risks associated with consumption of sport-caught (noncommercial)
fish. Of the 2,193 advisories for specific U.S. waterbodies, over half recommend some form of
restricted fish consumption for sensitive subpopulations (USEPA 1997), usually including
children among those subpopulations. Children are believed to be at potentially greater risk from
exposure to chemical contaminants than adults, due to the nature of toxic effects on developing
organs (Ahmed 1991).



To help evaluate the effectiveness of health advisory programs, accurate estimates of fish
consumption are needed to assess the extent to which subgroups within the general population
follow the recommendations within health advisories (Connelly et al. 1996). Fish consumption
estimates are also used in public health risk assessments and water quality regulatory programs
that rely on characterizing the risk associated with human exposure to contaminants through fish
tissue (Ruffle et al. 1994; Connelly et al. 1996). Estimates of local fish consumption are
recommended for health risk assessment purposes, rather than relying on national data, to reflect
specific subpopulations who may have higher fish consumption rates than the general public
(USEPA 1992). Fish consumption estimates should also reflect the subpopulations of interest,
such as those potentially most at-risk from exposure to contaminants. Only a few studies have
examined children’s fish consumption specifically (e.g., Rupp et al. 1980; West et al. 1989). This
study was designed to estimate fish consumption among children who fished in upstate New
York.

The New York State Department of Health, in cooperation with the Department of
Environmental Conservation, issues a fish consumption health advisory recommending that
women of childbearing age and children under age 15 should not eat any fish caught from the
waters listed in the advisory. In addition, the advisory recommends limiting consumption of fish
from any waters in the State to a maximum of one meal of fish per week (for children and
adults). It is unknown, however, to what extent children, and their families, are aware of these
recommendations and follow them.

Previous studies demonstrated a lack of knowledge among adult anglers about the specific
recommendations in New York’s health advisories. Lake Ontario, a Great Lake partially in New
York State, is listed specifically as a waterbody for which women and children should follow the
special recommendations of the NY advisory. In a 1992 study focused on male and female Lake
Ontario licensed anglers aged 1845 (likely childbearing years), over 90% of respondents were
aware of the New York health advisory, but only 50% of those could identify correctly the
specific consumption recommendation for women of childbearing age and children (Connelly et
al. 1993). Consumption of sport-caught fish exceeded the health advisory recommendations for
54% of respondents (Connelly et al. 1993). In another study of NY Lake Ontario anglers,
members of sporting associations, low-income residents, and migrant farmworkers reported Lake
Ontario fish consumption occurred within families that included women of childbearing age or
children (Velicer and Knuth 1994). Statewide, an estimated 85% of licensed anglers were aware
of the health advisories in 1990-91, but only 53% of respondents aware of advisories could
identify correctly the recommended maximum number of fish meals for women of childbearing
age and children under age 15 for waters affected by advisories (Connelly et al. 1992).

Assessing fish consumption among children who fish requires a different approach than
those methods focused on adult anglers. In New York State, for example, children are not
required to purchase a fishing license until age 16. Therefore, traditional methods of surveying
anglers via selecting a sample of license buyers will not work for studies of children who fish.
Studies of the general population require a great deal of effort to locate, through random
sampling, sufficient participants who fish and are willing to participate in a fish consumption
study. Studies of youth anglers face the additional constraints of securing parental permission
for youth to participate. For this study, the New York Sportfishing and Aquatic Resources
Education Program (SAREP) offered an accessible means for contacting youth, particularly those
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‘most likely to fish, and therefore eat the fish they catch. SAREP is a cooperative federal, state,
and local initiative designed to involve youth and adults in fishing, and to use their interest in
fishing to encourage development of an understanding of aquatic ecology, an appreciation of the
role anglers play in preserving aquatic habitats, and a commitment to fishing ethically, safely,
and responsibly (Matthews 1995). Working through SAREP enhanced our ability to reach youth
who were likely to have a keen interest in fish and fishing. We worked with SAREP groups in
upstate (central and western) New York because of the proximity to the Great Lakes and other
inland waters for which health advisories are issued.

The objectives of this study were to: (1) estimate fish consumption (overall and sport-
caught) among children who fish in upstate New York; (2) assess fish consumption health
advisory awareness among families whose children fish; and (3) evaluate the extent to which
youth adhere to fish consumption advisory recommendations.

We recognize that because we studied children who participated in a fishing-oriented
youth group our results will not be representative of all children who fish, but may be biased
toward youth who are more likely to fish. Another component of this study was to test how well
a certain methodology (diaries) provides detailed information about children’s fishing activities
(reported in Section III) and fish consumption. This study, therefore, was also intended to
provide methodological insights for future studies of children’s fish consumption.

METHODS

Study Area

The central and western portions of upstate New York were chosen as the study area
because of the proximity to Great Lakes waters. All of New York’s Great Lakes waters have fish
consumption advisories. Specific advisories recommending limited fish consumption also exist
for many inland waters in upstate New York. In addition, New York State advises that “women
of childbearing age, infants, and children under the age of 15 should not eat any fish species
from waters listed” in the advisory. Thus, the advisories issued for upstate New York affect
women of childbearing age and children who harvest and/or eat fish caught in many local waters.
Anglers in this general region provide an audience that has reason to be aware of the advisories.

Data Collection Process

To obtain a sample of children who fish, we focused on children who were members of
SAREP groups. We assumed children active in SAREP would be more likely to fish than
children sampled from the general population or from other youth organizations not associated
with fishing.

We attempted to contact by telephone all SAREP instructors (n=210) in central and
western New York to determine if they had an active SAREP youth group. Instructors with
active groups were asked about the sociodemographic make-up of their group, and asked to
provide names and addresses of parents whose children were in the group.



A mail questionnaire was sent to 123 families in May, 1996. The questionnaire asked
about family members’ fish consumption over the past 12 months. It also contained questions
about fish preparation and cooking techniques and fish consumption advisory awareness. Parents
were asked to give written permission for their children aged 8 to 14 to participate in the diary
portion of the study.

The mail survey implementation followed a standard 4-wave reminder process to increase
response rates (Dillman 1978; Brown et al. 1989). A follow-up interview by telephone was
conducted with 37 nonrespondents to determine if nonrespondent families differed from
responding families.

Children with parental permission to participate in the diary portion of the study (n=53)
were sent diaries in late June 1996 and asked to record fish meals consumed between July 1 and
Oct. 15, 1996. For each fish meal consumed, children were asked to record the date, the type
of fish eaten, meal size, method by which fish was acquired (e.g., grocery store, restaurant,
fishing trip and if so, specific waterbody), and fish preparation (skin on or off), and cooking
techniques used (e.g., pan fried, deep fried, grilled, broiled, baked, canned, other). Fish meals
were defined as meals containing fresh or saltwater fish but not shellfish. Children were
instructed to record the species of fish eaten (if known) or some other descriptor (e.g., fish sticks
from Burger King). Multiple species could be recorded under one meal. The children estimated
their meal size by comparing it (including all types of fish eaten at that meal) with pictures of
8-0z (229 g) fish steaks and fillets on dinner plates (West et al. 1989). When children noted their
meal size was smaller than 8 oz, we assumed a 4-oz (114 g) size; when they noted it was larger
than 8 oz, we assumed a 12-0z (343 g) size. To make recording information simpler for children,
the diary was constructed such that for each meal the child would write in the date and species
and circle all other appropriate answers.

Administration

Children were sent patches identifying them as a participant, a fish identification guide,
and a fishing lure to encourage their participation over the course of the project. To maintain
contact with the children and obtain information recorded in the diaries, we contacted children
five times during the study period. Initial contacts were spaced two weeks apart. Time between
contacts was lengthened to one month toward the end of the study period. Children were asked
to return their diaries at the end of the study period via a postage-paid envelope. This allowed
us to make comparisons of data from the phone interviews with that written in the diary. By
combining data from both sources we produced the most complete dataset possible. Diary data
not reported during the phone interviews were added to the computer database developed from
the phone interviews. Data reported during the phone interviews but not recorded in the diaries
were kept in the computer database.

Analysis
We examined the representativeness of diary participants in three ways: (1) by comparing

families with children in the diary project with families who we contacted by mail or phone but
did not have children in the diary project; (2) by comparing SAREP youth groups for which the



instructor had provided family names to us with those groups for which we were unable to obtain
family names; and (3) by comparing diary families with 1990 Census information.

Past research on anglers’ fish consumption (Connelly et al. 1996) indicated that those who
participated throughout the project might have consumed more fish during each time period than
those for whom we had only partial data. To compensate for this potential bias and build a
dataset without missing information, we substituted estimates for the missing data. For cases that
had missing data in a given time period, we replaced the missing data with the mean meals of
those who participated in that time period but not throughout the project.

Estimates of year-long consumption were made by assuming that consumption of
nonsport-caught fish during the last month of the project (Sept. 16 - Oct. 15) was representative
of all fish consumption during the remainder of the year not covered by the diary. This time
frame corresponded with children’s routine of attending school. It was a conservative measure
of annual fish consumption because some sport-caught fish meals may have been consumed in
the spring or early summer, but we did not have data about children’s fishing activities over this
time period.

Data were analyzed with the SPSSX computer program (SPSS 1986). Chi-square and
paired t-tests were used to test for statistically significant differences at P < 0.05. Ninety-five
percent confidence intervals were calculated using the MIXED procedure in SAS to account for
the effects of siblings in the sample and are shown in parentheses when appropriate (SAS
Institute, Inc. 1996).

RESULTS

Response Rates and Potential Diary-Related Biases

From the initial sample of 210 registered SAREP instructors, we found 34 with currently
active youth groups. We obtained sociodemographic characteristics for each of these groups.
Sixteen of those instructors provided us with lists of families that we could contact via mail
questionnaire. Comparisons of SAREP youth group characteristics between instructors who
provided names versus not indicated that we received names from more rural groups and groups
whose families had lower incomes. No differences were found in terms of racial or gender mix
of the groups or in types of fishing activities in which they participated.

From the 123 questionnaires that were mailed to families, 61 questionnaires were returned,
resulting in a 51% response rate (adjusted for undeliverables). Nonrespondent telephone follow-
up interviews were conducted with 37 families. No significant differences were found between
families who gave permission for their children to participate in the diary portion of the project
(diary families) and those who did not have children participating.

Diary families were not representative of upstate New York families. Diary families were
more likely to live in rural areas, consist of 2-parent households, and be white (U.S. Bureau of
the Census 1991).



Of the 53 children who were sent diaries in June 1996, all but one provided some
information on their fish consumption between July 1 and Oct. 15. We had complete information
from all 5 time periods for 30 children; information for 4 of the 5 time periods for 13 children;
information for 3 of the 5 time periods for 7 children; and information for 2 of the 5 time periods
for 2 children. Substitution of missing data occurred for these children as discussed above in
Methods.

General Fish Consumption

The diary data showed that children consumed an average of 4.8 (+0.9) fish meals from
all sources during the diary period (July 1 - Oct. 15, 1996). Of these fish meals, 23% were
sport-caught. The maximum number of meals consumed by one child during the study period
was 12. All children ate some fish; 49% ate some sport-caught fish. Children ate primarily tuna
(44% of all meals) followed by fish sticks (12%) and haddock (10%).

The average meal size (148 g) was smaller than the 8 oz (229 g) picture of fish in the
diary. If meal size was factored in, an estimated average 6.6 (+1.5) g/person/d of fish from all
sources was consumed by children during the diary period. Of this 29% (1.9 g/p/d) was sport-
caught fish and 38% (2.5 g/p/d) was canned tuna. These percentages differ from percent of
meals because sport-caught meals were larger than average (185 g/meal) and tuna meals were
smaller than average (125 g/meal). The child consuming the most fish during the diary period
consumed 23.8 g/p/d. The child consuming the most sport-caught fish consumed 22.5 g/p/d of
sport-caught fish during the diary period. Similarly, the child consuming the most tuna consumed
10.8 g/p/d of tuna during the study period. A .

According to diary data, children’s consumption varied by time period, with highest
consumption in the summer and tapering off during the fall (Figure 1). Average consumption
in the first two-week period of the study was 10.5 g/p/d; maximum consumption by one child
during that period was 45.5 g/p/d. Although more sport-caught fish were consumed as a
proportion of total consumption during the summer, children consumed sport-caught fish in all
time periods.

Estimates of annual daily consumption based on diary data were lower than during the
diary period (4.2 g/p/d versus 6.6 g/p/d) because we assumed that daily consumption during the
part of the year not covered by the diary was equal to the daily consumption of nonsportcaught
fish in the last month of the diary. This is likely a conservative assumption because sport-caught
fish might be consumed year-round. Winter and spring fishing opportunities exist in central NY,
and children tend to frequent local waterbodies (Section III), but we did not have data on fishing
activities year-round. Based on children’s meal sizes, the 4.2 g/p/d estimate is roughly equivalent
to 10 fish meals/year. Parents’ estimates of annual consumption for children in the diary study
were approximately twice (21 meals/year) the estimates derived from diary data (statistically
significant using paired t-test at P < 0.05).
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Use of Risk-Reducing Preparation and Cooking Techniques

Removing the skin from fish before cooking, and grilling, broiling, and baking fish have
been suggested in fish consumption advisory recommendations as methods to reduce consumption
of contaminants (e.g., PCBs) that accumulate in higher concentrations in fish fat. Slightly less
than half (46%) of children’s sport-caught fish meals were prepared by removing the skin before
cooking and even fewer (36%) were cooked using risk-reducing cooking techniques. Many meals
were prepared with the skin-on (52%) and pan fried (40%). The most frequently consumed
sport-caught fish were trout (27% of meals), bass (18%), and perch (18%).

Most families reported they do not always use risk-reducing preparation and cooking
techniques in preparing sport-caught meals. Although sample sizes were small, it appeared that
children from families reporting that they always used risk-reducing techniques also reported that
their diary meals were prepared using such techniques.

Awareness of the Fish Consumption Advisory

Almost all families (87%) whose children participated in the diary portion of the study
said they were aware of the New York State fish consumption advisory. They became aware of
the advisory through the fishing regulations guide (65%) and the newspaper (56%), and to a
lesser extent from television and radio (41%), information from SAREP (21%), and talking with
their child (6%). The advisory recommended that children under 15 years old not consume any
fish from waters listed in the advisory. Half of the families (53%) who were aware of the
advisory knew this fact, 32% thought some consumption was allowed, and 15% were unsure what
the advisory recommended.

The advisory also recommended that no one eat more than one meal per week of fish
caught from any New York State waters. One-third (33%) of respondents knew this
recommendation, 18% did not know the answer, and 49% believed the correct answer was more
restrictive (e.g., 2-3 meals per month, 1 meal per month) than it actually was.

We found a statistically significant association between gaining health advisory
information from magazines and from multiple sources of information and knowledge of the
consumption recommendations for women and children. Eighty-five percent of those who
indicated they used magazines as a source of health advisory information knew the correct
recommendation for women and children, compared with 33% who received their information
from other sources. Magazines, however, were not the sole source of advisory information for
any of the respondents. As the number of different information sources used increased, so did
the likelihood of knowing the correct recommendation for women and children. For respondents
indicating only one source of health advisory information, 29% knew the correct answer; for 2-3
sources, 45% knew the correct answer; and for 4 or more sources, 100% knew the correct
answer.

Adherence to the Fish Consumption Advisory

During the diary period, 8% of children consumed fish from waters for which the advisory
recommended no consumption for children under 15 years old. This represents 3% of all meals
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consumed by all the children we studied. Although the sample size of meals from these
restricted waters was quite small, most were prepared with the skin-on and pan fried (not risk-
reducing techniques).

Consumption of fish recommended against in the advisory was limited to two families in
our study. Both families said they were aware of the health advisory and answered correctly the
question about the advisory recommendation that children under 15 not consume any fish from
specific waters listed in the advisory.

DISCUSSION

Representativeness of the Sample

The sample of children participating in the diary portion of the study was intended to be
representative of SAREP youth and to some degree representative of children who catch and eat
fish. Our sample generally reflects SAREP youth but with slightly higher rural proportions than
found in all central and western New York SAREP groups. The sample was not intended to be
representative of all upstate New York youth because not all youth fish. Our sample was more
rural and less racially mixed than the upstate New York population. However, our sample was
similar to the population of adult anglers which tends to be more rural and white than the general
population (USFWS 1993). Our sample is generally representative of youth anglers, but may
include children more likely to be avid anglers (and therefore to eat sport-caught fish) as
evidenced by their membership in a SAREP group.

Comparisons with Other Estimates of Fish Consumption

Children ages 8 - 14 participated in this study. Our estimate of children’s annual average
fish consumption (4.2 g/p/d) was somewhat lower than estimates produced in other studies. West
et al. (1989) reported an average consumption of 9.5 g/p/d for O - 10 year olds, and 10.8 g/p/d
for 11 - 20 year olds, using a mail survey of licensed anglers. Questionnaire recipients were
asked to recall fish consumption patterns for all household members for the 7 day period prior
to completing the questionnaire (West et al. 1989). Ruffle et al. (1994) reported and analyzed
data first produced by Rupp et al. (1980), based on a nationwide assessment of fish consumption
in which participants reported fish consumed during a one month time period, with the sample
staggered over the course of a year to assess annual fish consumption. Average consumption
rates for saltwater and freshwater finfish for children in the Mid-Atlantic region (including New
York State) were 5.1 g/p/d for children 1-11 years old, and 8.85 g/p/d for children 12-18 years
old; and 50th percentile consumption rates were 3.37 g/p/d for children 1 - 11 years old, and 5.97
g/p/d for children 12-18 years old (Rupp et al. 1980 as reported in Ruffle et al. 1994),
comparable to our estimate of 4.2 g/p/d for children 8 - 14 years old. Maximum fish
consumption by any child in our diary period was 45.5 g/p/d (over a two-week period), which
falls between the 90th percentile (19.29 g/p/d) and the 99th percentile (49.45 g/p/d) for children
12-18 years old, and is higher than the 99th percentile (29.45 g/p/d) for children 1 - 11 years old
(Rupp et al. 1980 as reported in Ruffle et al. 1994).
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Annual estimates for children (4.2 g/p/d) are about one-third that of adults in our diary
study of Lake Ontario anglers (17.9 g/p/d) (Connelly et al. 1996). Annual estimates for children
based on diaries (4.2 g/p/d or the equivalent of 10 meals/year) are about 1/2 of the parents’
estimates of their children’s fish consumption (21 meals/year); therefore, parents’ recall estimates
of children’s fish consumption may be overestimates. Connelly et al. (1996) found fish
consumption estimates based on diaries were generally lower than estimates for similar
populations based on annual recall via a mail survey. We caution, however, that our study did
not measure fish consumption during the spring, when trout fishing may be a popular activity.
In the months for which diary data were collected, trout was the most frequently consumed
sportcaught fish (27% of meals).

Implications for Risk Assessment Exposure Estimates

Other studies have suggested that fish consumption estimates in areas for which advisories
are issued may be suppressed because of the health advisories (Connelly et al. 1996), i.e., if the
advisories did not exist, fish consumption would be higher. Most of the waters children fished
during this study, however, were not waters listed in the health advisory. Thus, fish consumption
suppression may not be at work in this study, except as manifested through a general sense of
caution about dietary risks from contaminants as a result of growing general public awareness
of the relationship between dietary contaminants and human health.

Several explanations are plausible regarding why children were not fishing listed waters.
Waters listed specifically in the advisory tend to be larger bodies of water (rivers, lakes).
Children tend to fish smaller bodies of water more likely to produce easily-harvested panfish
(Section II). Smaller bodies of water may tend to be less polluted by industrial contaminants,
because industries have not located on them or because they did not provide enough dilution
potential to be used as waste discharge sites. However, given the resource limits of water quality
agencies and the need to set priorities, smaller water bodies may also tend to be monitored less
than larger bodies of water. Larger bodies of water are usually more visible to the public, are
more heavily fished by adult anglers, and are more likely to have evident point-source polluters.
Water quality problems in smaller, local waters may be less likely to be detected through
statewide monitoring programs because relatively few small waters can be tested, although
contaminant problems may exist either from point or nonpoint sources. Risk assessors and water
quality managers should consider the findings from this study (Section III) regarding children’s
tendency to fish and eat fish from smaller, local waters. This information may help assess the
extent to which water quality monitoring programs are sufficient, or if any shift in priorities may
be desirable, given resource limitations.

Of potential interest to risk assessors concerned with mercury exposure, tuna was the most
frequently consumed type of fish. Overall consumption (mean 2.5 g/p/d; highest individual

consumption of 10.8 g/p/d during the study period), however, was within the “fish intake” ranges
recommended by USEPA for use in risk assessments (USEPA 1997).

Implications for Risk Communication and Health Advisory Evaluation

Children's fish consumption generally followed the recommendations within the health
advisory, with a few exceptions, and families were generally aware of advisories. Few children
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tended to fish waters listed in the advisory, probably reflecting a species-preference (i.e., easily
caught panfish in smaller, local waterbodies) rather than a conscious response to the
recommendations in the health advisory.

Risk communicators could consider providing information in advisories about what to
look for in local waterbodies to help an individual judge the potential for that waterbody to be
contaminated. Children tend to fish smaller, local waterbodies that may not be tested regularly
as part of statewide water quality monitoring programs. Previous research indicates that many
anglers judge water quality based on features such as appearance, smell, taste, or behavior of fish
(Belton et al. 1986), or turbidity, taste, or smell of the water (Cable et al. 1987). Risk
communication information could clarify what indicators to rely on when deciding to eat fish
from a waterbody that may not have been tested as part of the statewide monitoring program,
addressing fallacies that may exist. In addition, anglers may believe that acute infectious diseases
are the health problems of concern, rather than chronic health problems that may take a long time
to become evident (Belton et al. 1986). Seeing no indication of such acute infectious diseases
as a result of local fish consumption may increase an angler’s confidence in the safety of local
fish as a food source.

Awareness of the health advisory was high (87% of families aware), based on responses
from the family member who completed and returned the family survey. Extent of specific
knowledge about the recommendations within the advisory was similar to levels of knowledge
among the general population of licensed anglers determined in previous studies, although our
study population was different because it focused specifically on families with children.
Although each of the families involved in this study included children under 15 years old, only
53% of participating families were aware that the advisory recommended that children under 15
years old not consume any fish from waters listed in the advisory. A prior statewide study of
licensed anglers found that 52% of respondents were aware of this special advice for children
(Connelly et al. 1992). More effort could focus on highlighting information important to certain
subgroups (e.g., families with children).

The greatest knowledge about advisories was associated with use of multiple information
sources. Risk communicators could attempt to reach at-risk audiences through multiple channels
to maximize the impact of their message. Based on interviews with SAREP instructors, only
25% of groups had discussed fish consumption advisories. Risk communicators may be able to
extend their own efforts by working through “information gatekeepers” such as SAREP, 4-H,
Scout, and other youth group leaders to inform children and their families about safe fish
consumption.

Health advisories could include more emphasis on the potential benefits of certain fish
cleaning and cooking methods, particularly for reducing exposure to lipophyllic contaminants
(USEPA 1995). Children reported that 46% of their sport-caught fish meals were prepared by
removing the skin, and 36% of meals were cooked using risk-reducing methods such as broiling
or grilling. Although most fish consumed by children did not include species listed in the
advisory as affected by contaminants, learning these potentially risk-reducing preparation methods
could carry over into adulthood when fish harvest is more likely to include fish species and sizes
affected by contaminants.
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Although we identified only 2 families whose children consumed fish that the advisory
recommended should not be consumed, these families were aware of the health advisory and
knew the recommendation of no consumption for children under 15 for waters listed in the
advisory. It is possible these families were not aware that the specific waterbody their children
fished was listed in the advisory, or they may have had no intention of following the
recommendations, or viewed the benefits of fish consumption as more important than the risks.
Future research focused on understanding how and why people respond to advisory content would
be useful.

Future Research Needs

Our study focused on a select group of children in the Lake Ontario Basin participating
in an organized sportfishing and aquatic resource education program. Further research is needed
to estimate fish consumption by children from other backgrounds, especially in urban areas or
in areas where local waters are affected by contaminants. In addition, our diary period was
limited. Future research could expand our work to collect data on year-round fishing and fish
consumption activities.
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SECTION III:

USING DIARIES TO EXAMINE CHILDREN’S FISHING PATTERNS

Nancy A. Connelly and Barbara A. Knuth

ABSTRACT

We used a diary methodology to study the fishing patterns of children who
participated in the Sportfishing and Aquatic Resources Education Program in central and
western New York in 1996. Of the 53 children who were sent diaries in June 1996, all
provided some information about their fishing activities during the study period (July 1 -
October 15, 1996). The mean number of days fished for all children during the study period
was 5.2 days (+1.6), or once every three weeks (.35 days/week). However, fishing effort was
not uniform across the study period; the majority of fishing effort occurred during the
summer months, when the children were not in school. We derived from the diary data a
conservative estimate of mean annual fishing effort of 9.3 days per year. Children were
generally not fishing the major waterbodies of New York State. Based on the descriptions
of where children said they fished, the majority of the waters fished were small ponds or
lakes. Most (60%) fishing days for children involved fishing with a family member. Children
were accompanied by friends for about one-third (35%) of the days. Children caught fish
on most days (71%). Panfish (e.g., sunfish, yellow perch, bullhead, and crappies) were the
most commonly caught fish (56% of days). For children, the diary methodology provided
valuable detailed information on recreation participation after cooperation in the study was
established. Publicizing access availability and locations for small, local panfish waters that
could sustain additional harvest may be an effective management strategy for recruiting and
retaining youth anglers.

INTRODUCTION

According to the 1996 National Survey of Hunting, Fishing, and Wildlife-associated
Recreation (USFWS 1997), nearly two-fifths of the nation’s children aged 6 to 15 fished in
1995. That represents over 14.8 million children, about which little is known in terms of
their fishing habits, needs and preferences. In New York State, about 768,000 children aged
6 to 15 fished in 1995 (USFWS, 1997). It is important to learn more about the needs of
children because they are the future of fishing. Interest in youth recruitment, retention, and
aquatic stewardship attitudes and behaviors is increasing (Dann 1993; Matthews 1996).

Aas (1996) documented the lack of research on children, finding only 5 articles

dealing with children or youths among 80 articles in a literature review of the human
dimensions of angling. Aas’ (1996) own research focused on motivations for fishing among
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children, and showed that catch was the most important motivation for children and more
important to children than adults (Aas and Kaltenborn 1995). This suggests that fisheries
managers should take the unique needs of children into account when managing fishery
resources.

Children will be the anglers of the future, and as anglers, will have an interest in
preserving the resource. Activity participation as a child is related to activity participation
as an adult (Sofranko and Nolen 1972; Kelly 1974). As individuals, children have a right to
access to public goods and services. Fisheries managers who understand the needs of
children can provide opportunities specifically for them. Understanding children’s resource
use patterns and preferences can help managers provide such opportunities.

We used a diary methodology to study the fishing patterns of children who
participated in the Sportfishing and Aquatic Resources Education Program (SAREP) in
central and western New York in 1996. SAREP is a cooperative federal, state, and local
initiative designed to involve youth in fishing. Interest in fishing is used to encourage an
appreciation of the role anglers play in preserving aquatic habitats, and a commitment to
fishing ethically, safely, and responsibly (Matthews 1995). SAREDP activities are conducted
primarily within other youth groups such as Boy Scouts or 4-H clubs, but some stand-alone
SARERP clubs exist as well. We recognize by the nature of the sample frame (i.e., children
who participate in a youth group) that our results will not be representative of all children
who fish. Therefore, we view this study as exploratory in nature, providing insights about
children’s fishing patterns while testing a methodology (diaries) that provides detailed
information on children’s fishing activities and fish consumption. The fish consumption
component of this study is reported elsewhere (Section II).

Information obtained from diaries may be more accurate than that obtained from
telephone or mail surveys (Parfitt 1967; Guadagnolo 1989; Lemmens et al. 1992). This is
particularly true for records of frequent events (Cosper and Shaw 1985) and is attributed
to reduced memory recall bias (LaPage 1987). Diaries also eliminate digit preference bias
for the number of days of participation if the diary contains one entry for each day fished.
Digit preference bias occurs when respondents round off responses to numbers ending in
certain digits such as 0 or 5 (Vaske et al. 1996). Diaries reduce digit preference bias for
other numeric variables because they reduce memory recall bias (Tarrant and Manfredo
1993). Diaries also provide detailed information on each event (fishing trip) not normally
available from mail or telephone recall surveys.

Diaries, however, are prone to low participation and completion rates because of the
reporting burden placed on participants. It is often difficult to find people willing to
participate (Walsh 1977; Anderson and Thompson 1991) and high dropout rates usually
occur during the course of the study (Sztramko et al. 1991; Connelly and Brown 1996).
Therefore, the representativeness of the sample and the generalizability of the results is
often a cause for concern (Aneshensel et al. 1989).

We chose a diary methodology for this study because we could examine the details
of each fishing trip, such as where the children fished, who accompanied them on the trip,
and what types of fish were caught. This method also allowed us to examine the seasonal
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nature of children’s fishing, and to evaluate the effectiveness of the diary method for
obtaining information about children’s fishing and fish consumption (see Section II.).

METHODS

Sample Selection

To obtain a sample of children who fish, we focused on children who were currently
active in youth groups that included SAREP activities. We will hereafter refer to these
youth groups as "SAREP groups" with the understanding that some of these groups focused
solely on SAREP activities while others mixed SAREP activities with other non-fishing Boy
Scout or 4-H activities. SAREP groups exist throughout New York State, but we focused
on groups in central and western portions of upstate New York. This area is largely rural
but has several urban centers (e.g., Rochester, Syracuse, Buffalo). We focused on children
in SAREP groups because of concerns regarding efficiency and cost in contacting children
who fish. We assumed children who were active in a SAREP group would be more likely
to fish than children sampled from the general population or from other youth groups not
associated with fishing, thus allowing us to target study resources on retaining children in
the project rather than on identifying children who fish.

Attempts were made by telephone to contact all registered SAREP instructors
(n=210) in central and western New York to determine if they had an active SAREP youth
group. Instructors with active groups were asked about the sociodemographic make-up of
their group. They were also asked to provide names and addresses of parents whose
children were in the group.

A mail questionnaire was sent in May, 1996, to 123 families with children involved
in SAREP groups. The questionnaire asked about family members’ fishing activities over
the past 12 months, and for a parent’s written permission for children aged 8 to 14 to
participate in the study by keeping a diary of their fishing activities.

The mail survey implementation followed a standard 4-wave reminder process to
increase response rates (Dillman 1978; Brown et al. 1989). A follow-up interview by
telephone was conducted with 37 nonrespondents to determine if nonrespondent families
differed from responding families.

Diary Design

Children with parental permission to participate in the diary portion of the study
(n=53) were sent diaries in late June, 1996, and asked to record fishing trips taken between
July 1 and Oct. 15, 1996. For each day the child fished, the child was to record the date,
place, who they fished with, and the number and species of fish caught. Pictures of eight
common fish found in New York were placed at the beginning of the diary to assist children
in identifying their catch.
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Administration

To encourage participation over the course of the project, we sent children
embroidered patches identifying them as participants in the project. In the middle of the
study period, we sent children a fish identification guide along with a note encouraging their
participation. At the end of the study period, we sent children a fishing lure and thank you
letter.

To maintain contact with the children and obtain information recorded in the diaries,
we contacted children by telephone five times during the study period. Initial contacts were
spaced two weeks apart. Time between contacts was lengthened to one month toward the
end of the study period. |

We asked children to return their diaries at the end of the study period. Children
were provided a postage-paid envelope for this purpose. We made comparisons between
returned diaries and phone interview data for the 77% of children who returned their
diaries. Diary data not reported during the phone interviews were added to the computer
database developed from the phone interviews. Data reported during the phone interviews
but not recorded in the diaries were kept in the computer database. By combining data
from both sources, we were able to develop the most complete dataset possible.

Analysis

We examined the representativeness of diary participants in three ways: (1) by
comparing families with children in the diary project with families who we contacted by mail
or phone but did not have children in the diary project; (2) by comparing SAREP groups
for which the instructor had provided family names to us with those groups for which we
were unable to obtain family names; and (3) by comparing diary families with 1990 Census
information.

Past research on angler diaries (Connelly and Brown 1995) indicated that those who
participated throughout the project might have fished more during each time period than
those for whom we had only partial data. To compensate for this potential bias and build
a dataset without missing information, we substituted estimates for the missing data. For
cases that had missing data in a given time period, we replaced the missing data with the
mean days fished of those who participated in that time period but not throughout the
project.

Data were analyzed with the SPSSX computer program (SPSS 1986). Chi-square and
paired t-tests were used to test for statistically significant differences at P < 0.05. Ninety-
five percent confidence intervals were calculated using the MIXED procedure in SAS to
account for the effects of siblings in the sample and are shown in parentheses when
appropriate (SAS Institute Inc. 1996).
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RESULTS

Response Rates and Potential Diary-Related Biases

From the initial sample of 210 registered SAREP instructors, we found 34 instructors
with currently active youth groups. We obtained sociodemographic characteristics for each
of these groups. Sixteen of those instructors provided us with lists of families that we could
contact via mail questionnaire (n=123 families). Comparisons of SAREP youth group
characteristics between instructors who provided names versus not indicated that we received
names from more rural groups and groups whose families had lower incomes. No
differences were found in terms of racial or gender mix of the groups or in types of fishing
activities in which they participated.

From the 123 questionnaires that were mailed to families, 61 questionnaires were
returned, resulting in a 51% response rate (adjusted for undeliverables). Nonrespondent
telephone follow-up interviews were conducted with 37 families. No significant differences
were found between families who gave permission for their children to participate in the
diary portion of the project (diary families) and those who did not have children
participating.

Diary families were not representative of upstate New York families. Diary families
were more likely to live in rural areas, consist of 2-parent households, and be white (U.S.
Bureau of the Census 1991). '

Most of the 53 children participating in the study were reached by telephone to
obtain information recorded in their diaries. In the three calling periods during the summer
months, 72-79% of children were reached. In the two fall periods, 87-91% were reached
by telephone.

Diaries were returned by 41 of the 53 children (77%). For these children, 70% of
the fishing days were recorded both in the diary and during the telephone interview.
Twenty-four percent of fishing days were mentioned only in the diary and 6% were
mentioned only during the telephone interview; all were added to the computer database.
Recording errors, in which individual pieces of information (e.g., species caught, location
fished) differed between the telephone interview and diary occurred in 10% of items
compared. Discrepancies occurred most frequently (16%) for the variable "who went fishing
with you." We assumed the diary data were correct.

Of the 53 children who were sent diaries in June 1996, all provided some information
about their fishing activities during the study period. We had complete information from
all 5 time periods for 34 children; information from 4 of the 5 time periods for 13 children;
information from 3 of the 5 time periods for 5 children; and information from 2 of the 5
time periods for 1 child. Mean days fished for those with incomplete information was lower
than for those with complete information for all five time periods. However, in only one
time period was the mean days fished significantly lower. Substitution of missing data
occurred for these children as discussed above in Methods.
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Fishing Participation

Of the 34 children with complete information, only one did not fish at all during the
study period. (For that child, the fish consumption portion of the diary was complete.) The
mean number of days fished for all children in the 15 week study was 5.2 days (+1.6), or
once every three weeks (.35 days/week) during the study period.

However, fishing effort was not uniform across the study period (Fig. 1). The
majority of fishing effort occurred during the summer months, when the children were not
in school. Schools in New York State are generally in session from the first Wednesday
after Labor Day (in September) through the third full week of June. The mean fishing
effort in the first half of July was once every week and a half; in the second half of July it
was once every two weeks. In the fall (after school was in session) the mean was less than
once a month.

Children were generally not fishing the major waterbodies of New York State. Only
9% of days fished were on Great Lakes waterbodies, although for adult anglers, 21% of days
in 1996 were on Great Lakes waterbodies (Connelly et al. 1997). Two-thirds of days fished
(66%) were on waterbodies other than any of the 200 most frequently fished by adult
anglers (C. Creech, NYSDEC, Bureau of Fisheries, personal communication). Based on the
descriptions of where children said they fished, the majority of the waters fished were small
ponds or lakes.

Most (60%) fishing days for children involved going fishing with a family member.
For about one-third (35%) of the days children were accompanied by friends (family
members may also have been involved). Few days (9%) involved fishing with youth groups,
such as SAREP, or children fishing alone (7%).

Children caught fish on most days (71%). Panfish (e.g., sunfish, yellow perch,
bullhead, and crappies) were the most commonly caught fish (56% of days). Bass were
caught on 45% of days when something was caught. Trout were caught on about one-
quarter (23%) of the days when fish were caught.

Comparison of Diary Information with Parents’ Estimates

Parents overestimated their children’s level of fishing activity compared with data
from the children’s diaries. According to the diary data, children fished New York State
waters an average of 4.8 days during the study period (July 1 to Oct. 15). (For
comparability with parents’ estimates we had to use only children’s fishing trips in New York
State.) Parents estimated that their children fished New York State waters an average of
17 days per year. Extrapolating the diary data (3 1/2 months) to an annual rate would mean
children fished 16.6 days per year, very similar to parents’ estimates. However, the diary
data showed children fished less frequently during the fall (when school was in session).
Using the fall fishing activity as the basis for a conservative estimate for the part of the year
(8 1/2 months) not covered by the study period, children would have fished an average 9.3
days per year. In this case, parents’ estimates of children’s fishing were almost two times

greater than that reflected by diary data. ’
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Family Fishing Experiences

At least one parent fished in most (80%) households with children who participated
in the diary portion of the study. Most households had two parents (92%), with no non-
white household members (95%), and lived in rural areas of less than 5,000 people (85%).
In these households, 73% of fathers fished an average of 26 days in the past year; 40% of
mothers fished an average of 11 days in the past year. Many households (64%) had other
children under the age of 18 living in the household who were not participating in the diary
portion of the study. Of the male siblings aged 4 and older, 74% fished an average of 14
days in the past year. Of the female siblings aged 4 and older, 58% fished an average of
6 days in the past year. Because parents’ estimates of diary children’s fishing were
somewhat high we can assume that these estimates of the number of days fished are high
as well.

DISCUSSION

Representativeness of the Sample

The sample of children participating in the diary portion of the study was intended
to be representative of SAREP youth and to some degree representative of children who
fish. Our sample generally reflects SAREP youth but with slightly higher rural proportions
than found in all central and western New York SAREP groups. The sample was not
intended to be representative of upstate New York youth because not all youth fish. Our
sample was more rural and less racially-mixed than the upstate New York population.
However, our sample was similar to the population of adult anglers which tends to be more
rural and white than the general population (USFWS 1997). Therefore, our sample is
generally representative of children who fish, but may include children with greater interest
in fishing as evidenced by their membership in a SAREP group.

Diaries as a Method for Collecting Data from Children

Diaries have both strengths and weaknesses as a method for collecting information
from children. On the negative side, it was difficult and time consuming to obtain the
names of families with children who fish and to obtain parental permission for the children
to participate in the diary project. This was the case even though we worked through an
established youth fishing organization with close ties to our own institution (through Cornell
Cooperative Extension). These difficulties raise the question of representativeness of diary
participants compared with the general population of youth who fish.

After cooperation was obtained, however, participation rates by children far exceeded
those found for adults in other diary studies. We obtained at least some information from
all children and none dropped out during the course of the study. Other adult diary studies
have reported final participation rates of 43 to 64% (Sztramko et al. 1991; Connelly and
Brown 1996). We expended a great deal of effort keeping in contact with the children and
encouraging their participation. Future studies might try using fewer contacts and gifts to
assess the effect on participation vs. cost to researchers.
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Another strength of this approach was that digit preference bias was generally not
a concern for data collected in this study. Most data were not numeric (i.e., who the child
fished with, where they fished). The estimate of days of fishing was not susceptible to digit
preference bias because each day represented a case.

Additionally, the children’s diaries showed that parents overestimated children’s
fishing participation by up to two times. Thus, diaries provide a method for obtaining
accurate participation data, free from this recall bias.

For children, diaries provide valuable detailed information on recreation participation
after cooperation in the study is established. However, children’s diaries, like adult diaries,
require substantial resources (time and money) and some concerns still exist regarding the
representativeness of the sample.

Of great concern for future diary studies with children is identifying a more cost-effective
means of obtaining a representative sample of children who fish. We expended a great effort to
contact SAREP instructors and obtain lists of families. We learned from our contacts with
SAREP instructors that they were frequently performing SAREP activities within the context of
another youth organization, primarily Boy Scouts or 4-H. Future studies might consider direct
contact with these organizations for membership lists to identify children likely to fish. Parental
permission, however, will need to be obtained for children to participate in a study.

Children's Fishing Patterns

Several patterns emerged from the data we collected on children’s fishing. First, the level
of fishing activity was seasonal, with most activity occurring during the summer months when
children were not in school. However, we did not assess spring fishing activity, when trout
fishing may be of high interest to at least some children. Second, children tended to fish smaller,
less well known waterbodies than adult anglers. In the 1988 New York statewide angler study,
40% of trips taken by adults were to less frequently fished waterbodies (Connelly et al. 1990)
compared with 66% for children in our study. Preliminary data from the 1996 New York
statewide angler survey indicates that the percentage for adults, now 36%, has changed little over
time (unpublished data).

Third, we observed that on most trips children caught at least one fish and the species
group most commonly caught was panfish. This catch rate (71%) is higher than the catch rate
of anglers fishing Lake Ontario in 1992 who filled out a similar diary (64%) and lower than
anglers fishing other New York waters (80%) as part of the same diary study (Connelly and
Brown 1995). Species caught by adult anglers is not available statewide, but in 1996 adult
anglers directed 16% of their effort (2.9 million days) at catching panfish (Connelly et al. 1997).

Fourth, children went fishing with other family members and sometimes with friends, but
rarely fished alone. These children generally came from families where other family members
fished, especially fathers. Fathers fished an average of 26 days per year, which is above the
average (21 days) for New York state anglers (Connelly et al. 1997). Thus, children in our study
may come from more avid fishing families. We must remind readers that our sample size was
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small, and was drawn from a select group of children participating in an organized angling
program. Caution should be used in generalizing the results to a broader group of children.

Implications for Fishery Management

Most of the children in our study came from families that fish. A recent statewide angler
survey in New York indicated that approximately 700,000 children under the age of 16 were
living in households where at least one adult fished in 1996 (unpublished data). Given there
were 881,819 active anglers fishing New York in 1996 (Connelly et al. 1997), the potential
audience of children is quite large in comparison with the number of adults.

Understanding the limitations of our data, how can managers use this information to
positively influence children’s fishing experiences? One focus of management efforts might be
to enhance children’s awareness of and access to waterbodies that may provide easily catchable
fish. Rushton of the Future Fisherman Foundation (Vance 1993) said “catching fish is important
for the first-time angler” and taking kids out for big game fish is a mistake. “It's better if they
catch ANY fish, even...just sunfish.” Past research has shown that children’s needs differ from
those of adults (Aas and Kaltenborn 1995) and seem to focus more on catching fish (Aas 1996).
Our study also supports this. On most trips children caught fish, but the fish caught were not
“trophy” types of fish. According to Bryan's (1977) concept of specialization, anglers may
evolve through a “continuum of behavior from the general to the particular reflected by
equipment and skills used in the sport and activity/setting preferences”. Children, therefore,
would begin as generalists. Decker and Connelly’s (1989) research on hunters demonstrated that
hunting motivations change from achievement to appreciative as hunters age. This same pattern
of change may occur in anglers. Thus, we would expect children to be oriented to achievement
(catch). Haworth (1983) found that younger British anglers (aged 12-24) rated activity,
adventure, competitive, and excitement satisfaction statements higher than did older anglers (aged
25+). Because children must, by definition, just be starting fishing, they are more likely to have
an achievement orientation. Providing children with the knowledge and skills they need to
almost certainly catch fish would be an effective management strategy.

Management actions might focus on cognitive, physical, and attitudinal factors. In this
study, children tended to fish in small waterbodies such as ponds and small lakes. Some smaller
waterbodies are not well-known even in local communities. Management targeted toward
cognitive factors would focus on publicizing access availability and locations for small, local
panfish waters that could sustain additional harvest. Information for children and their fishing
partners regarding where to fish and how to catch fish may be an effective stimulus for recruiting
and retaining youth anglers. Physically, access for children to these types of waterbodies may
be increased through easements or bikeways to sites. In addition, information such as maps,
public transportation directions, and signs at sites may be useful. Information may also target
children’s attitudes about the ease of reaching particular sites, safe fishing behaviors, or difficulty
associated with catching and keeping panfish to eat.

Further research is needed on children’s preferences for different sizes and types of fish
(Aas 1996). Our study focused on catch, not preference, and children were typically catching
panfish. This is likely different from adult anglers who only focused 16% of their effort on
panfish. If children do indeed prefer smaller fish or fish species that are of limited interest to
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adults and could sustain increased harvest, managers might effectively focus on this species group
to address the needs of children. In addition, free fishing days, adult-child fishing events, and
educational/promotional materials targeted toward families might emphasize locations, species,
and fishing techniques that target children’s needs rather than solely adult interests. Fishery
managers should consider, however, the extent to which such activities and information address,
collectively, the total fishing experience, including fishing techniques, ethical behavior, and
aquatic stewardship (Dann 1993).

Many agencies recognize the need for information about children as they strive to serve
a diversity of clientele, but more remains to be learned about the preferences and needs of
children. This study, the first to examine fish consumption among children who fish, was by
design exploratory and not intended to be representative of the population of children who fish.
We tested a methodology, diaries, with children who belonged to SAREP youth groups and thus
were likely to fish. Future research is needed with a larger, more diverse audience of children.
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