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Abstract

Background: We evaluated the effectiveness of an intervention to reduce contaminant exposure 

from fish consumption among Asian women of childbearing age residing in the Milwaukee, 

Wisconsin, area.

Methods: Women of childbearing age were randomized to group 1, no intervention; group 

2, educational messaging only; or group 3, educational messaging plus a motivational self-

affirmation component. Then, we compared safe fish consumption knowledge, intentions, and 

behaviors among groups.

Results: Among 123 participants, groups 2 and 3 were more likely than group 1 to report “eating 

fewer fish meals” to reduce exposure to contaminants (group 2 odds ratio [OR] 1.42; 95% CI, 

0.59–3.44; group 3 OR 2.76; 95% CI, 1.12–7.03).

Discussion: Self-affirmation messaging can enhance educational messaging to increase safe fish 

consumption among Asian women of childbearing age.

BACKGROUND

Fish contain key nutrients and are recommended as part of a healthy diet to support fetal 

neurodevelopment during pregnancy.1 However, fish consumption might result in fetal 

exposure to contaminants, including mercury, perfluoroalkyl and polyfluoroalkyl substances 

(PFAS), and polychlorinated biphenyls (PCBs).1 The US Food and Drug Administration 

(FDA), Environmental Protection Agency (EPA),1 and Wisconsin Department of Natural 

Resources (DNR)2,3 have issued advisories to practice safe fish preparation methods and 

avoid consuming certain fish species. Several freshwater bodies near Milwaukee, Wisconsin, 
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are designated as an Area of Concern because of contaminant levels and have additional 

consumption advisories.3

Asians individuals residing in the United States had higher reported fish consumption 

than other racial/ethnic groups4 and might be at higher risk for mercury, PFAS, or 

PCB contaminant exposure from fish.5 To better understand fish advisory awareness and 

consumption behaviors among Asian women of childbearing age (WCBA), we conducted 

a focus group and quantitative survey. Most focus group participants had not heard of 

specific advisories.6 Those who expressed greater self-efficacy (ie, the belief that they could 

make desired changes to their behavior) were more willing to follow advisories.6 Among 

survey respondents, only 40.5% had heard of any fish consumption advisories.7 These 

findings demonstrated a need for interventions to increase Asian WCBA’s awareness of fish 

advisories and willingness to follow them.

In this evaluation, we assessed whether educational messaging with or without a 

motivational self-affirmation component can increase perceived self-efficacy8 and lead to 

improved fish advisory awareness and safer fish consumption behaviors.

METHODS

Eligibility and Recruitment

We recruited participants through convenience and snowball sampling. Community 

advisory group members, schools, DNR listservs, and community organizations distributed 

recruitment materials to potentially eligible persons. We also asked participants who 

completed the survey to recruit additional participants within their social networks.

Interested persons used a hyperlink on the recruitment materials to complete a REDCap 

(Research Electronic Data Capture) screening survey. Eligible participants must have met 

the following screening criteria: (1) resided ≥1 year in Milwaukee, Waukesha, Washington, 

or Ozaukee counties; (2) female; (3) self-identified as Chinese, Filipino, Hmong, or Karen; 

(4) aged 18 to 50 years; (5) had consumed ≥1 meal of fish caught by the participant or by 

someone the participant knows from waterbodies in Wisconsin in the last 12 months; (6) 

the only member of their household to participate in the telephone survey; and (7) had not 

participated in a previous project about fish consumption with the Wisconsin Department 

of Health Services. Participants completed survey instruments in their preferred language, 

which included English, Chinese, Hmong, or Karen.

Procedures

After screening, we randomized participants 1:1:1 to group 1 (no intervention), group 2 

(educational messaging only), or group 3 (educational and motivational self-affirmation 

messaging). All participants completed a baseline REDCap survey. Within that survey, 

groups 2 and 3 completed the intervention components. After the interventions, all 

participants completed additional survey items in the same survey instrument. One month 

later, participants were sent a follow-up survey through REDCap. Each participant received 

$30 and $20 gift cards after completing the baseline survey and 1-month follow-up survey, 

respectively. This activity was reviewed by the Centers for Disease Control and Prevention 
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(CDC), deemed not research, and conducted consistent with applicable federal law and CDC 

policy (45 CFR part 46.102(l)(2), 21 CFR part 56; 42 USC Sect 241(d); 5 USC Sect 552a; 

44 USC Sect. 3501 et seq).

Intervention Components

Educational Messages: Groups 2 and 3 read health messages, including 

recommendations from the FDA, EPA, and Wisconsin DNR.1–3,9 Participants read through 

infographics showing healthy fish serving sizes for children and adults and fish preparation 

methods to reduce chemical exposure. Graphics also showed fresh-caught and storebought 

fish species categorized as “up to 2 meals per week,” “up to 1 meal per week,” “up to 1 

meal per month,” and “do not eat.” A final message included general advice for reducing 

contaminant exposure in fresh-caught fish (eg, “choose smaller, younger fish”) (Appendices 

1 and 2).

Self-Affirmation Messages: Immediately before they saw the educational messages, 

group 3 completed a self-affirmation exercise. In self-affirmation interventions, participants 

are presented with reminders of their values to affirm a positive self-image. These reminders 

might increase perceived self-efficacy and willingness to adopt desired behaviors.10 To 

remind participants of their values, we asked each participant to respond to a series of 

items about their motivations. Each participant selected from a list of statements that “best 

represents what is most important to you when deciding how and what you eat.” Their 

selection prompted a nested list of new value statements related to their first choice. They 

selected a statement from this second list, then answered open-ended questions about why 

their chosen statement reflected their values (Appendices 1 and 2).

Survey Items

We collected demographic information and baseline fish consumption behaviors. A full list 

of survey items is available in Appendix 2. Immediately after the intervention, groups 2 and 

3 reported whether they intended to make certain behavior changes (eg, “eat 1 to 2 servings 

[but not more] of fish every week”) in the next 30 days.

One month after the initial survey and intervention, we reassessed how frequently 

participants had consumed local, fresh-caught, and storebought fish. Using the same items as 

the baseline survey, participants were asked how frequently they consumed certain fish parts 

and used different fish preparation methods. Participants reported whether they had made 

changes to their fish consumption habits in the past month. Groups 2 and 3 reported how 

frequently they intended to follow messages from the educational intervention.

Statistical Analysis

We calculated descriptive statistics of participant demographics, baseline fish consumption 

habits, and advisory awareness. We fit unadjusted logistic regression models to calculate 

odds ratios (OR) for differences among groups in postintervention intentions, reported 

behavior changes, fish consumption habits, and fish preparation methods at 1 month follow-

up. For each model, the dependent variable was the 1-month survey item of interest, and 

the independent variable was the intervention group, with group 1 as the reference. For 
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analysis, we focused on fish consumption habits and preparation methods mentioned in 

the educational materials as either increasing (ie, consuming the skin, head, guts, organs, 

innards, or belly fat or using fish to make broth, stock, curry, or soup) or decreasing (ie, 

grilling or broiling fish) contaminant exposure. To maximize sample size in each category, 

any item with a range of responses was dichotomized for analysis (eg, a 6-point scale from 

“1 time in the last month” to “2 or more times per day” was reduced to “<1 time per week” 

vs “≥1 times per week”). We used R version 4.4.0 (R Core Team) for all analyses.

RESULTS

In total, 123 Asian women aged 20 to 50 years were survey participants. Thirty-eight 

participants were randomized to group 1, 43 to group 2, and 42 to group 3. Most participants 

were Hmong (n = 77, 63%), followed by Karen (n = 17, 14%), Chinese (n = 15, 12%), and 

Filipino (n = 14, 11%). Nearly all (n = 111, 90%) participants chose to complete the survey 

in English. Most participants had at least an associate degree (61%) (Table 1).

Most participants in the intervention groups reported intentions to follow educational 

messages. Immediately after the intervention, 77% of group 2 and 79% of group 3 reported 

they planned to “eat 1 to 2 servings (but not more) of fish every week.” Likewise, 91% to 

93% said they planned to “choose to eat types (species) of fish that are lower in chemicals, 

like mercury” and “clean or cook fish using ways that may lower the amount of chemicals.” 

However, because group 1 did not answer these items, it is unclear whether the interventions 

improved participant intentions.

After 1 month, 77% of group 2 and 76% of group 3 reported they intended to follow the 

educational messages from the intervention (Table 2). Group 3 had higher odds than group 1 

of reporting most behavior changes in the past 30 days, including “eating fewer fish meals” 

(OR 2.76; 95% CI, 1.12–7.03), “eating different types or species of fish” (OR 1.82; 95% 

CI, 0.75–4.47), and “avoided eating fish from some fishing locations” (OR 3.13; 95% CI, 

1.25–8.22). Groups 2 and 3 reported eating the skin, head, guts, and belly fat of fish less 

often than group 1 (Table 2).

DISCUSSION

In this behavioral intervention of Asian WCBA in the Milwaukee area, we found 

motivational self-affirmation and educational messaging improved fish advisory awareness 

and safer fish consumption behaviors. Both groups 2 and 3 reported less frequent use of 

higher-contaminant fish preparation methods than group 1. These results are encouraging 

evidence that educational messaging might reduce these communities’ contaminant exposure 

from fish consumption. Group 3 was more likely than group 1 to report behavior changes to 

avoid contaminants from fish, indicating self-affirmation interventions are also beneficial. In 

keeping with our previous findings, intervention components designed to increase both fish 

advisory knowledge and self-efficacy increased safe fish consumption behaviors.

Maternal exposure to mercury, PFAS, and PCB contamination may lead to adverse birth 

outcomes and impact cognitive and reproductive health in infants.2 Our team’s prior 

studies found that a sample of mostly White, mostly male Milwaukee-area anglers had 
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elevated contaminant levels, and in Wisconsin, Asian people have higher incidence of 

severe maternal morbidity and low birthweight than comparator groups.11,12 Although 

these poor outcomes are likely multifactorial, limiting contaminant exposure from eating 

fish in Asian WCBA in the Milwaukee area may improve maternal and child health and 

reduce these health disparities. Clinicians and public health practitioners can use these 

combined educational and self-affirmation materials to reduce contaminant exposure from 

fish consumption in this community.

Limitations

Our smaller-than-intended sample size (n = 201) limits inference. Second, surveys and 

intervention materials required internet access and fluency in written English, Hmong, 

Chinese, or Karen, which might have excluded some eligible persons. Third, responses were 

self-reported and subject to social desirability bias. Lastly, we followed participants for only 

1 month, so durability of our findings is unknown.

CONCLUSIONS

This behavioral intervention was associated with increased safe fish consumption behaviors 

among Asian WCBA in the Milwaukee area. Self-affirmation paired with educational 

messaging might be a valuable tool to reduce contaminant exposure from fish in this 

population.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgement:

The findings and conclusions in this report are those of the authors and do not necessarily represent the official 
position of the Centers for Disease Control and Prevention.

REFERENCES

1. Advice about eating fish: For those who might become or are pregnant or breastfeeding and children 
ages 1–11 years. United States Food and Drug Administration; 2021. Accessed September 30, 2023. 
https://www.fda.gov/media/102331/
download#:~:text=The%20Dietary%20Guidelines%20for%20Americans%20recommends%3A&te
xt=At%20least%208%20ounces%20of,on%20a%202%2C000%20calorie%20diet.&text=Those%20
who%20are%20pregnant%20or%20breastfeeding%20consume%20between%208%20and,that%20a
re%20lower%20in%20mercury.

2. Choose wisely: A health guide for eating fish in Wisconsin. Wisconsin Department of 
Natural Resources2024–2026. Accessed July 13, 2024. https://widnr.widen.net/s/s6mkcq6tmr/
pub_fh_824_choosewisely

3. Advice for eating fish from the area: Milwaukee River Estuary from Estabrook Falls to 
Harbor Mouth Including Menomone and Kennickinnic Rivers. Wisconsin Department of Natural 
Resources. Accessed November 16, 2023. https://apps.dnr.wi.gov/fishconsumptionadvisoryquery/

4. Terry AL, Herrick KA, Afful J, Ahluwalia N. Seafood consumption in the United States, 
2013–2016. NCHS Data Brief no. 321. National Center for Health Statistics, Centers for 
Disease Control and Prevention; 2018. Accessed July 13, 2024. https://www.cdc.gov/nchs/products/
databriefs/db321.htm

Polter et al. Page 5

WMJ. Author manuscript; available in PMC 2025 June 10.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



5. Li A, Tang Q, Kearney KE, et al. Persistent and toxic chemical pollutants in fish consumed 
by Asians in Chicago, United States. Sci Total Environ. 2022;811:152214. doi: 10.1016/
j.scitotenv.2021.152214 [PubMed: 34890661] 

6. Shaw S, He X, Haban A, Tomasallo C, Meiman J. A focus group study of fish consumption 
behaviors among asian women in Milwaukee, Wisconsin. Prev Med Rep. 2023:36:102528. 
doi:10.1016/j.pmedr.2023.102528 [PubMed: 38116265] 

7. Schinwald M, Polter E, Haban A, Meiman J, Tomasallo C. Fish consumption advisory awareness 
and behavior among Asian women of childbearing age — Milwaukee, Wisconsin, January 1, 2022–
January 31, 2023. WMJ. 2024;123(6):521–527. [PubMed: 39908510] 

8. Cohen GL, Sherman DK. The psychology of change: self-affirmation and social psychological 
intervention. Annu Rev Psychol. 2014;65:333–371. doi:10.1146/annurev-psych-010213-115137 
[PubMed: 24405362] 

9. Should I Eat the Fish I Catch? A guide to healthy eating of the fish you catch. Office of Science 
and Technology, United States Environmental Protection Agency; 1997. Accessed April 16, 2024. 
https://www.epa.gov/sites/default/files/2019-05/documents/should-i-eat-fish-1997.pdf

10. Sherman DK, Cohen GL. The psychology of self-defense: Self-affirmation theory. In: Zann MP, 
ed. Advances in Experimental Social Psychology. Elsevier Academic Press; 2006(38):183–242. 
doi:10.1016/S0065-2601(06)38004-5

11. Gibson C, Rohan AM, Gillespie KH. Severe maternal morbidity during delivery hospitalizations. 
WMJ. 2017;116(5):215–220.

12. Birth Outcomes Dashboard. Wisconsin Department of Health Services, Division of Public Health, 
Office of Health Informatics. Updated February 26, 2024. Accessed August 30, 2024. https://
www.dhs.wisconsin.gov/stats/births/birth-outcomes.htm

Polter et al. Page 6

WMJ. Author manuscript; available in PMC 2025 June 10.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Polter et al. Page 7

Ta
b

le
 1

.
D

em
og

ra
ph

ic
 C

ha
ra

ct
er

is
tic

s 
an

d 
B

as
el

in
e 

Fi
sh

 C
on

su
m

pt
io

n 
an

d 
Pr

ep
ar

at
io

n 
B

eh
av

io
r 

A
m

on
g 

12
3 

A
si

an
 W

om
en

 o
f 

C
hi

ld
be

ar
in

g 
A

ge
 b

y 
In

te
rv

en
tio

n 

C
on

di
tio

n 
– 

M
ilw

au
ke

e,
 W

is
co

ns
in

, J
un

e 
7,

 2
02

3–
Fe

br
ua

ry
 2

4,
 2

02
3

O
ve

ra
ll

G
ro

up
 1

a
G

ro
up

 2
b

G
ro

up
 3

c

(n
=1

23
)

(n
 =

 3
8)

(n
 =

 4
3)

(n
 =

 4
2)

A
ge

, y
ea

rs
; m

ea
n 

(S
D

)
32

 (
7.

7)
31

 (
6.

9)
33

 (
8.

2)
33

 (
7.

8)

Y
ea

rs
 li

vi
ng

 in
 th

e 
M

ilw
au

ke
e 

ar
ea

, m
ea

n 
(S

D
)

3.
5 

(0
.8

7)
3.

5 
(0

.8
6)

3.
5 

(0
.8

8)
3.

5 
(0

.8
9)

H
ou

se
ho

ld
 s

iz
e,

 m
ea

n 
(S

D
)

4.
3 

(2
.0

)
4.

7 
(2

.3
)

4.
1 

(1
.7

)
4.

1 
(2

.0
)

N
um

be
r 

of
 c

hi
ld

re
n 

in
 h

ou
se

ho
ld

, m
ea

n 
(S

D
)

1.
5 

(1
.6

)
1.

4 
(1

.7
)

1.
6 

(1
.6

)
1.

6 
(1

.4
)

E
th

ni
ci

ty
, n

 (
%

)

 
C

hi
ne

se
15

 (
12

)
3 

(8
)

9 
(2

1)
3 

(7
)

 
Fi

lip
in

o
14

 (
11

)
5 

(1
3)

5 
(1

2)
4 

(1
0)

 
H

m
on

g
77

 (
63

)
25

 (
66

)
22

 (
51

)
30

 (
71

)

 
K

ar
en

17
 (

14
)

5 
(1

3)
7 

(1
6)

5 
(1

2)

Su
rv

ey
 la

ng
ua

ge
, n

 (
%

)

 
E

ng
lis

h
11

1 
(9

0)
37

 (
97

)
34

 (
79

)
40

 (
95

)

 
K

ar
en

6 
(5

)
1 

(3
)

5 
(1

2)
0 

(0
)

 
C

hi
ne

se
1 

(1
)

0 
(0

)
1 

(2
)

0 
(0

)

 
H

m
oo

b 
or

 H
m

on
g

5 
(4

)
0 

(0
)

3 
(7

)
2 

(5
)

E
du

ca
tio

na
l a

tta
in

m
en

t, 
n 

(%
)

 
So

m
e 

co
lle

ge
 o

r 
le

ss
46

 (
39

)
11

 (
31

)
17

 (
40

)
18

 (
44

)

 
A

ss
oc

ia
te

 d
eg

re
e 

or
 m

or
e

72
 (

61
)

24
 (

69
)

25
 (

60
)

23
 (

56
)

Fi
sh

 c
on

su
m

pt
io

n 
an

d 
be

ha
vi

or
s

 
L

oc
al

 w
ild

-c
au

gh
t f

is
h 

m
ea

l f
re

qu
en

cy
 in

 th
e 

la
st

 m
on

th
, n

 (
%

)

 
 

1 
tim

e 
in

 th
e 

la
st

 m
on

th
10

5 
(8

5)
31

 (
82

)
38

 (
88

)
36

 (
86

)

 
 

2 
or

 3
 ti

m
es

 in
 th

e 
la

st
 m

on
th

17
 (

14
)

6 
(1

6)
5 

(1
2)

6 
(1

4)

 
St

or
eb

ou
gh

t f
is

h 
m

ea
l f

re
qu

en
cy

 in
 th

e 
la

st
 m

on
th

, n
 (

%
)

 
 

1 
tim

e 
in

 th
e 

la
st

 m
on

th
89

 (
72

)
28

 (
74

)
29

 (
67

)
32

 (
76

)

 
 

2 
or

 3
 ti

m
es

 in
 th

e 
la

st
 m

on
th

33
 (

27
)

9 
(2

4)
14

 (
33

)
10

 (
24

)

 
H

av
e 

yo
u 

ev
er

: n
 (

%
)

 
 

E
at

en
 f

ew
er

 f
is

h 
m

ea
ls

66
 (

54
)

20
 (

53
)

24
 (

56
)

22
 (

52
)

WMJ. Author manuscript; available in PMC 2025 June 10.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Polter et al. Page 8

O
ve

ra
ll

G
ro

up
 1

a
G

ro
up

 2
b

G
ro

up
 3

c

(n
=1

23
)

(n
 =

 3
8)

(n
 =

 4
3)

(n
 =

 4
2)

 
 

E
at

en
 d

if
fe

re
nt

 ty
pe

s 
or

 s
pe

ci
es

 o
f 

fi
sh

73
 (

59
)

25
 (

66
)

23
 (

53
)

25
 (

60
)

 
 

A
vo

id
ed

 e
at

in
g 

ce
rt

ai
n 

pa
rt

s 
of

 f
is

h 
(h

ea
d,

 f
at

, b
el

ly
, s

ki
n)

61
 (

50
)

20
 (

53
)

19
 (

44
)

22
 (

52
)

 
 

A
vo

id
ed

 e
at

in
g 

fi
sh

 f
ro

m
 s

om
e 

fi
sh

in
g 

lo
ca

tio
ns

75
 (

61
)

24
 (

63
)

25
 (

58
)

26
 (

62
)

 
C

on
su

m
in

g 
fi

sh
 p

ar
ts

 th
at

 c
on

ta
in

 m
or

e 
fa

t (
so

m
et

im
es

 o
r 

m
or

e 
fr

eq
ue

nt
ly

),
 n

 (
%

)

 
 

Sk
in

96
 (

78
)

28
 (

74
)

33
 (

77
)

35
 (

83
)

 
 

H
ea

d
83

 (
67

)
26

 (
68

)
29

 (
67

)
28

 (
67

)

 
 

G
ut

s,
 o

rg
an

s,
 o

r 
ot

he
r 

in
na

rd
s

20
 (

16
)

9 
(2

4)
4 

(9
)

7 
(1

7)

 
 

B
el

ly
 f

at
51

 (
41

)
16

 (
42

)
15

 (
35

)
20

 (
48

)

 
Fi

sh
 p

re
pa

ra
tio

n 
m

et
ho

ds
 th

at
 c

an
 tr

ap
 f

at
 a

nd
 in

cr
ea

se
 c

on
ta

m
in

an
t e

xp
os

ur
e 

(s
om

et
im

es
 o

r 
m

or
e 

fr
eq

ue
nt

ly
),

 n
 (

%
)

 
 

U
se

 f
is

h 
or

 f
is

h 
pa

rt
s 

to
 m

ak
e 

br
ot

h,
 s

to
ck

, c
ur

ry
, o

r 
so

up
58

 (
47

)
20

 (
53

)
17

 (
40

)
21

 (
50

)

 
Fi

sh
 p

re
pa

ra
tio

n 
m

et
ho

ds
 th

at
 r

ed
uc

e 
co

nt
am

in
an

t e
xp

os
ur

e,
 n

 (
%

)

 
 

G
ri

ll 
or

 r
oa

st
10

9 
(8

9)
31

 (
82

)
38

 (
88

)
40

 (
95

)

a G
ro

up
 1

: N
o 

in
te

rv
en

tio
n 

co
m

po
ne

nt
s 

(c
on

tr
ol

 g
ro

up
).

b G
ro

up
 2

: E
du

ca
tio

na
l i

nt
er

ve
nt

io
ns

 o
nl

y.

c G
ro

up
 3

: S
el

f-
af

fi
rm

at
io

n 
an

d 
ed

uc
at

io
na

l i
nt

er
ve

nt
io

ns
.

WMJ. Author manuscript; available in PMC 2025 June 10.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Polter et al. Page 9

Ta
b

le
 2

.
Pa

rt
ic

ip
an

t F
is

h 
C

on
su

m
pt

io
n 

In
te

nt
io

ns
, C

on
su

m
pt

io
n 

B
eh

av
io

rs
, a

nd
 P

re
pa

ra
tio

n 
M

et
ho

ds
 —

M
ilw

au
ke

e,
 W

is
co

ns
in

, J
un

e 
7,

 2
02

3–
Fe

br
ua

ry
 2

4,
 2

02
3 

A
bb

re
vi

at
io

n:
 O

R
, o

dd
s 

ra
tio

.

G
ro

up
 1

a  
(n

 =
 3

8)
G

ro
up

 2
b  

(n
 =

 4
3)

G
ro

up
 3

c  
(n

 =
 4

2)

P
os

ti
nt

er
ve

nt
io

n 
In

te
nt

io
ns

 (
Y

es
)

n 
(%

)
O

R
 (

95
%

 C
I)

n 
(%

)
O

R
 (

95
%

 C
I)

n 
(%

)
O

R
 (

95
%

 C
I)

 
E

at
 1

 to
 2

 s
er

vi
ng

s 
(b

ut
 n

ot
 m

or
e)

 o
f 

fi
sh

 e
ve

ry
 w

ee
k

N
/A

d
N

/A
d

33
 (

77
)

R
ef

33
 (

79
)

1.
11

 (
0.

40
–3

.1
4)

 
C

ho
os

e 
to

 e
at

 ty
pe

s 
(s

pe
ci

es
) 

of
 f

is
h 

th
at

 a
re

 lo
w

er
 in

 c
he

m
ic

al
s,

 li
ke

 m
er

cu
ry

N
/A

d
N

/A
d

39
 (

91
)

R
ef

39
 (

93
)

1.
33

 (
0.

28
–7

.1
4)

 
C

le
an

 o
r 

co
ok

 f
is

h 
us

in
g 

w
ay

s 
th

at
 m

ay
 lo

w
er

 th
e 

am
ou

nt
 o

f 
ch

em
ic

al
s

N
/A

d
N

/A
d

40
 (

93
)

R
ef

39
 (

93
)

0.
98

 (
0.

17
–5

.5
5)

B
eh

av
io

rs
 a

t 
1-

m
on

th
 fo

llo
w

-u
p

n 
(%

)
O

R
 (

95
%

 C
I)

n 
(%

)
O

R
 (

95
%

 C
I)

n 
(%

)
O

R
 (9

5%
 C

I)

 
In

te
nt

io
n 

to
 f

ol
lo

w
 e

du
ca

tio
na

l m
es

sa
ge

s 
(n

: s
om

et
im

es
 o

r 
m

or
e 

fr
eq

ue
nt

ly
)

N
/A

d
N

/A
d

33
 (

77
)

R
ef

32
 (

76
)

0.
97

 (
0.

35
–2

.6
7)

 
B

eh
av

io
r 

ch
an

ge
s 

in
 th

e 
pa

st
 m

on
th

 (
n:

 Y
es

)

 
 

E
at

en
 f

ew
er

 f
is

h 
m

ea
ls

17
 (

45
)

R
ef

23
 (

53
)

1.
42

 (
0.

59
–3

.4
4)

29
 (

69
)

2.
76

 (
1.

12
–7

.0
3)

 
 

E
at

en
 d

if
fe

re
nt

 ty
pe

s 
or

 s
pe

ci
es

 o
f 

fi
sh

17
 (

45
)

R
ef

18
 (

42
)

0.
89

 (
0.

47
–2

.1
5)

25
 (

60
)

1.
82

 (
0.

75
–4

.4
7)

 
 

A
vo

id
ed

 e
at

in
g 

ce
rt

ai
n 

pa
rt

s 
of

 f
is

h 
(h

ea
d,

 f
at

, b
el

ly
, s

ki
n)

21
 (

55
)

R
ef

31
 (

72
)

2.
09

 (
0.

84
–5

.3
7)

27
 (

64
)

1.
46

 (
0.

59
–3

.6
1)

 
 

A
vo

id
ed

 e
at

in
g 

fi
sh

 f
ro

m
 s

om
e 

fi
sh

in
g 

lo
ca

tio
ns

18
 (

47
)

R
ef

30
 (

70
)

2.
56

 (
1.

04
–6

.5
1)

31
 (

74
)

3.
13

 (
1.

25
–8

.2
2)

Sp
ec

if
ic

 f
is

h 
co

ns
um

pt
io

n 
be

ha
vi

or
s

 
 

C
on

su
m

in
g 

fi
sh

 p
ar

ts
 th

at
 c

on
ta

in
 m

or
e 

fa
t (

n:
 s

om
et

im
es

 o
r 

m
or

e 
fr

eq
ue

nt
ly

)

 
 

Sk
in

27
 (

71
)

R
ef

26
 (

60
)

0.
69

 (
0.

25
–1

.8
1)

22
 (

52
)

0.
54

 (
0.

19
–1

.8
1)

 
 

H
ea

d
25

 (
66

)
R

ef
13

 (
30

)
0.

23
 (

0.
09

–0
.5

9)
12

 (
29

)
0.

23
 (

0.
08

–0
.6

0)

 
 

G
ut

s,
 o

rg
an

s,
 o

r 
ot

he
r 

in
na

rd
s

6 
(1

6)
R

ef
3 

(7
)

0.
42

 (
0.

08
–1

.7
3)

4 
(1

0)
0.

63
 (

0.
15

–2
.4

0)

 
 

B
el

ly
 f

at
18

 (
47

)
R

ef
10

 (
23

)
0.

35
 (

0.
13

–0
.9

1)
9 

(2
1)

0.
34

 (
0.

12
–0

.8
9)

 
Fi

sh
 p

re
pa

ra
tio

n 
m

et
ho

ds
 th

at
 m

ig
ht

 tr
ap

 f
at

 a
nd

 in
cr

ea
se

 c
on

ta
m

in
an

t e
xp

os
ur

e

 
 

U
se

 f
is

h 
or

 f
is

h 
pa

rt
s 

to
 m

ak
e 

br
ot

h,
 s

to
ck

, c
ur

ry
, o

r 
so

up
 (

n:
 s

om
et

im
es

 o
r 

m
or

e 
fr

eq
ue

nt
ly

)
22

 (
58

)
R

ef
11

 (
26

)
0.

26
 (

0.
10

–0
.6

6)
12

 (
29

)
0.

32
 (

0.
12

–0
.8

3)

 
Fi

sh
 p

re
pa

ra
tio

n 
m

et
ho

d 
th

at
 m

ig
ht

 r
ed

uc
e 

co
nt

am
in

an
t e

xp
os

ur
e

 
 

G
ri

ll 
or

 b
ro

il 
fi

sh
 (

n:
 s

om
et

im
es

 o
r 

m
or

e 
fr

eq
ue

nt
ly

)
28

 (
74

)
R

ef
30

 (
70

)
0.

96
 (

0.
34

–2
.7

4)
26

 (
62

)
0.

76
 (

0.
27

–2
.1

3)

a G
ro

up
 1

: N
o 

in
te

rv
en

tio
n 

co
m

po
ne

nt
s 

(c
on

tr
ol

 g
ro

up
).

b G
ro

up
 2

: E
du

ca
tio

na
l i

nt
er

ve
nt

io
ns

 o
nl

y.

c G
ro

up
 3

: S
el

f-
af

fi
rm

at
io

n 
an

d 
ed

uc
at

io
na

l i
nt

er
ve

nt
io

ns
.

d G
ro

up
 1

 w
as

 n
ot

 a
sk

ed
 it

em
s 

re
ga

rd
in

g 
po

st
in

te
rv

en
tio

n 
in

te
nt

io
ns

.

WMJ. Author manuscript; available in PMC 2025 June 10.


	Abstract
	BACKGROUND
	METHODS
	Eligibility and Recruitment
	Procedures
	Intervention Components
	Educational Messages:
	Self-Affirmation Messages:

	Survey Items
	Statistical Analysis

	RESULTS
	DISCUSSION
	Limitations

	CONCLUSIONS
	References
	Table 1.
	Table 2.

