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| Introduction

Fish consumption - primary source of mercury exposure in the
general population (a potential health concern)
— 6% women of childbearing age with blood mercury >5.8 ug/L:
— 17% of Asian, Pacific Islander, Native American, multiracial
women with blood mercury >5.8 pg/L>

Fish consumption associated with many health benefits
— Reduced risk of heart disease
— Improved cognitive and developmental outcomes in infants

Women of childbearing age should eat fish
Need consumption advice for sport and commercial fishs

5.8 ug/L — reference dose

1. MMWR 2004
2. Hightower 2006

California Department of Public Health 3. Institute of Medicine 2006 EHIB



Sacramento - San Joaquin Delta

« Numerous nearby water bodies with sport fish consumption advisories
due to mercury contamination

— Delta, American River, Sacramento River, Cosumnes River, Feather
River, Cache Creek, Putah Creek
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MEHHA colfamio Emironmental Protection Agency « OFfice of Emvironmental Health Hazord Assessment

SAFE EATING GUIDELINES

Based on mercury in fish frorm the
SOUTH DELTA
Including the San Joaguin River from the Sacramento River to the Port of Stockton, and all
rivers, doughs, and flooded tracts in the Delta south of the San Joagquin River

it ‘H‘

Women of Childbearing Age,

Pregnant and Breastfeading Women, and Women Bayond Childbearing Age
Children 17 Yaars and Younger and Men

Bluegill or other sunfish

Daily
[Tetal of 21 cunces cooked fish a wesk)
Eluegill and other sunfish, catfish, clams, R .
or crayfish Clarres, crayfish, crappie, or carp
Eatup to & servings® a week
[Tetal of 18 cunces cocked fish 2 wesk)
COR
Catfish; sucker; largamouth, smallmouth,
or spotted bass
Eatup to 4 servings® a week
(Tctal of 12 cunces cooked fish a wesk)

Eatup to 4 servings® a week
(Total of 12 cunces cocked fish 2 weskl

OR

Crappie; carps; sucker; largerouth,
smallmouth, or sp:\tted bass

Eatup to 2 servings® a week
{Taotal of 6 cunces cocked fish aweek)

Striped bass (12-27 inches) or sturgeon

No more than 2 servings® a month
{Total of & cunces cooked fish a manth)

St'lped bass (18-25 inches) or sturgeon
Ne more than 4ser|nncl‘]s a month
{Total of 12 cunces cooked fish a month)

Striped bass over 27 inches
Do Neot Eat

Stripad bass over35inches
Do NotEat

Follow the “No Consumption” warnings where signs are postad
for the Port of Stockton area
*The recommended serving size for adults is three cunces of cooked fish (four cunces prior to cooking)
For more information, call OEHHA at(510) 622-3170 or visit www.oehha.ca.gov and click on *Fish”

EHIB



Study Goals and Activities

» Characterize mercury exposure in a high risk population
— Survey
— Blood mercury concentration

* Increase knowledge of clinic staff and patients about risks and
benefits of fish consumption and ways to reduce fish-related
exposure to mercury

— Educational activity
— Evaluation

Eating Fish:
Safety Tips

for Women

and Children

oo Tipe gpg, o

= Nevereal
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1 Study Logistics

» Clinic
— low income, diverse, at-risk population

* Inclusion criteria
— Patients seeking pre-natal services from 10/16/06 to 2/6/07
— Age > 18 and <49 years
— Pregnant and prior to 32 weeks’ gestation
— Fluency in English, Viethamese, or Hmong

- (some Chinese and Spanish brought own interpreters)

« Study phases
— Consent/HIPAA
— Consumption survey
— Educational activity ($15 incentive)
— Blood draw
— Clinical followup ($25 incentive)

California Department of Public Health EHIB



« Administered by clinic staff in
English, Hmong, and
Viethamese

(or translated Spanish/Chinese)

— Advisories awareness
— Demographic information
— Consumption

- species

- frequency

- portion size

* Props
— Flip book
— Portion size models
— Tuna cans

California Department of Public Health

Fish Consumption Survey

Brode Smvey Version FINAL 10/10/06

7. SHARK
Turn flipbook to page 3 ..

A

7 a. Do youeat SHARK
that come from stores, markets, or restaurants?
o Yes
o No — Go ro Question 8
o Don’t know or unsure — Go fo Question &
o Refused — Go to Question 8

7 b. In the last 3 months. have you eaten SHARK?
o Yes
o No — Go ro Question 8
o Don’t know or unsure — Go fo Question £
o Refused — Go to Question 8

7 c. Inthe last 30 days, how many times did you eat
SHAEREK?
Times 0 Don't knoew or unsure
o Refused

— If zero, Go to Question 8

7 d. The last ime you ate SHARK,
how much did you eat? Use these medels to show me.
B
o Don’t know or unsure
o Refused

Pt Chart #

8. SWORDFISH
Turn flipbook to page 4 .

8 a. Do you eat SWORDFISH
that come from stores, markets, or restaurants?
o Yes
o No — Go fo Queston 9
o Don’t know or unsure — Go fo Question
o Refused — Go fo Quesdon 9

8 L. In the last 3 months, have you eaten SWORDFISH?
o Yes
o No — Go fo Queston 9
o Don’t know or unsure — Go fo Question 9
o Refused — Go fo Quesdon 9

8 ¢. In the last 30 days. how many times did you eat
SWORDFISH?
Times o Don’t know or unsure
o Refused
— If zero, Go to Juestion9

8 d. The last time you ate SWORDFISH.
how much did you eat? Use these models to show me.

A B C D E
o Don’t know or unsure
o Fefused

Page 5
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Education and Evaluation

« Education
— Personalized education session following survey
— Low literacy brochure handout
— Counseling upon receipt of blood test result

e Evaluation
— Interview with clinic staff

— Follow up on knowledge before receipt of blood
test result o

a harmful chemical
called mercury

— Patient satisfaction card
— In-depth interviews with participants (N = 20)

Kk | Too much mercury
38 = & can harm the growth
% ‘ and development
of babies and

i =
] W M |
px i
Never eat shark,
swordfish, tilefish, or king #—ss
mackerel.
These fish are highest

in mercury.

California Department of Public Health EHIB



Consumption indicators

* Individual species (grams per day)
 Commercial fish

« Sport fish

* Overall

« Commercial shellfish and fin fish separately
« Sport shellfish and fin fish separately

* Very high mercury fish (shark, swordfish, king mackerel, tilefish)
and high mercury fish (albacore tuna and tuna steak)

« Advisory exceedance (commercial, sport)

 American Heart Association guidelines

« All of the above, in grams per day per kilogram of body weight
« Portion sizes (all above categories)

« Total: approximately 350 consumption variables

California Department of Public Health
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50

Results (demographics)

Race/Ethnicity
45
40
35
30
e
20
15
10
5
0
White Hispanic Black Chinese Hmong Vietnamese Other
Asian/PI
Age Education Income
95 (53%) 18-24 65 (36%) <HS 116 (78%) <$20K

37 (21%) 25-29
48 (27%) 30-49

California Department of Public Health

58 (32%) HS
56 (31%) >HS

33(22%) >$20K
>90% on Medicaid

1

Other (All Asian
combined)

Interview language

143 (79%)
23 (13%)
14 (8%)

English
Hmong
Viethamese

EHIB



White

1 ALBACORE

2 CHUNK_LIGHT

3 FISH_STICKS
4 SALMON_B
5 SHRIMP
6 TUNA_STEAK
7 clams_bt
8 crab_bt
9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Hispanic

CHUNK_LIGHT
FISH_STICKS
KING_MACKERE
SHRIMP
STRIPED_BASS
TILEFISH
catfish_bt
crab_bt
oysters_bt
tilapia_bt
unknown_variety

California Department of Public Health

Black

ALBACORE
CATFISH
CHUNK_LIGHT
FISH_STICKS

KING_MACKEREL

SALMON_B
SALMON_C
SHRIMP
STRIPED_BASS
TUNA_STEAK
buffalo_fish_bt
catfish_bt
clams_bt

cod_bt

cod_ct

crab_bt
crayfish_bt
lobster_bt
mackerel_bt
oysters_bt
snapper_bt
tilapia_bt
unknown_variety
whiting_bt

Chinese

FISH_STICKS
SALMON_B
SHARK
SHRIMP
STRIPED_BASS
catfish_bt
clams_bt
crab_bt
crayfish_bt
flounder_sole b
lobster_bt
mussels_bt
oysters_bt
scallops_bt
striped_bass_bt
sturgeon_bt
tilapia_bt

Hmong

CATFISH
CHUNK_LIGHT
CRAYFISH
FISH_STICKS
SALMON_B
SHRIMP
STRIPED_BASS
TROUT

carp_bt
catfish_bt
crab_bt
lobster_bt
mackerel_bt
mussels_bt
striped_bass_bt
tilapia_bt
trout_bt

tuna_bt

Viethamese

CHUNK_LIGHT
CRAYFISH
FISH_STICKS

KING_MACKEREL

PANFISH
SALMON_B
SHARK
SHRIMP
STRIPED_BASS
TILEFISH
TUNA_STEAK
american_shad_b
catfish_bt
clams_bt
crab_bt
crayfish_bt
flounder_sole b
lobster_bt
mussels_bt
oysters_bt
squish_bt
striped_bass_bt
sturgeon_bt
tilapia_bt

Fish species by race/ethnicity

Other
Asian/PI

ALBACORE
BLACK_BASS
CATFISH
CHUNK_LIGHT
CRAYFISH
FISH_STICKS
PANFISH
SHRIMP
STRIPED_BASS
catfish_bt
flounder_sole_b
lobster_bt
milk_fish_bt
striped_bass_bt
tilapia_bt
unknown_variety

Other

ALBACORE
CHUNK_LIGHT
FISH_STICKS
SALMON_C
SHRIMP
TROUT

crab_bt

crab_ct

EHIB



Commercial fish cons., by age

All consumers

Nobs 159 Mean 2457 Min 0.95 Max 19562
All consumers, by sub-group
N 83 32 44
Mean 17.10 3248 3290
Median 851 17.49 16.55
Min 0.95 142 1.42
25% 425 8.98 969
75% 21.27 3970 37.93
Max 111.99 137.98 19562
Geometric mean 9.97 18.36 16.87
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Commercial fish cons., by education

All consumers

Nobs 158 Mean 2471 Min 0.95 Max 19562
All consumers, by sub-group
N 61 52 45
Mean 24 96 20.08 2973
Median 17.01 13.00 13.07
Min 0.95 213 142
25% 5.67 449 6.15
75% 29.77 22 45 39.70
Max 195.62 131.36 181.45
Geometric mean 13.60 11.59 14.82
200 —_
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Commercial fish cons., by income

All consumers

Nobs 131 Mean 2471 Min 142 Max 195.62
All consumers, by sub-group
N 104 27
Mean 2537 2215
Median 12.92 709
Min 142 1.42
25% 5.36 425
75% 29.77 3875
Max 195.62 137.98
Geometric mean 13.13 10.85
200 —_
&
S 150
E
@
§ 100 -
i
o
k]
E 50+
]
O o B
0 _ T
<520K >$20K
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Commercial fish cons., by race/ethnicity

All consumers

Mobs 159 Mean 24 57 Min 0.95 Max 195.62
All consumers, by sub-group
N 14 18 51 10 25 25 11 1
Mean 15.97 13.57 3158 30.41 13.60 34 98 1297 111.99
Median 1111 922 17.01 3474 B.51 22 70 892 111.99
Min 475 142 0.95 142 142 2 84 142 111.939
I5% 7.08 425 6.15 .67 2.84 12.76 5.04 111.99
To% 26.46 15.86 34.02 4561 17.01 52.45 15.55 111.99
Max 43.00 45.84 195.62 62.37 5781 137.49 4535 111.99
Geometric mean 12.10 8.89 15.25 18.37 7.76 22.56 8.85 —
GM g/day/kg bodywt  0.16 0.12 0.21 0.36 0.15 0.46 0.18 -
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Sport fish cons., by race/ethnicity

All consumers
MNobs 21 Mean 11598 142 Max 45 37
All consumers, by sub-group
N 0 1 5 2 3 6 3 1
Mean 5.67 15.559 142 8.27 10.52 10.54 4537
Median 567 7.09 142 710 6.74 10.64 4537
Min 567 4325 142 496 284 7.09 4537
25% 567 425 142 496 2.84 7.09 4537
75% 567 2268 142 12.76 15.60 14.18 4537
Max 567 39.70 142 12.76 28.35 14.18 4537
Geometric mean 10.29 1.42 7.66 6.90 10.23 -
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High mercury fish cons., by race/ethn.

All consumers

Mobs a7 Mean 776 Min 1.42 Max 3119
All consumers, by sub-group
N 2 4 10 3 2 12 3 1
Mean 520 B.74 536 142 5.32 7.33 8.30 28.35
Median 520 567 B.38 142 5.32 567 8.51 28.35
Min 4.73 2 84 2.20 142 4.96 2.84 220 28.35
25% 473 4.26 440 142 4.96 3.55 230 28.35
T5% 567 g8.22 o.45 142 563 B.39 14.18 28.35
Max 567 12.76 3119 142 563 28.35 14.18 28.35
Geometric mean 5.18 5.84 7.14 1.42 5.31 5.67 6.43 —
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Blood mercury concentrations

Excluding

non-detects 6+ pg/dL

Blood

mercury level N %

Non-detect 134 81.2 N

4-5 ug/dL 13 7.9 Median
Mean

6+ pg/dL 18 10.9 Min
25%
75%
90%
95%
Max

31
7
7.68

11
12
12
15

18
9.5
9.67
6

8

12
12
15
15

California Department of Public Health
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Blood mercury concentrations

Blood Race/Ethnicity
mercury
Level White  Hispanic | Black | Chinese | Hmong | Vietna- | Other | Other
mese Asian/
Pl
Non- (N) 15 23 51 2 27 4 9 3
Detect (%) | 142 172 38.1 15 20.2 3.0 67 2.2
4-5 pgldL (N) 0 0 0 1 0 9 3 0
(%) 7.7 69.2 23.1
6+ ug/dL  (N) 0 0 0 7 0 11 0 0
(%) 38.9 61.1
Total 15 23 51 10 27 24 12 3

*  46% of Viethamese and 70% of Chinese with 6+ ug/dL

California Department of Public Health
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¥={ Elevated blood mercury re-test

Patients with evelevated blood mercury levels

18 -
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Patient ID
@ 1stbloodtest @ 2ndbloodtest A 3rd blood test = detection limit =—=—reference level
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Awareness

isory

Adv

EHIB
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e o
- Advisory awareness

: No Yes Advisory awareness by race/ethnicity
Advisory awareness N @) TN %)
See.n warnings a_boqt 141 820 31 18.0 Se?n any warnings No | Yes Total
eating commercial fish White (N) 11 7 18
Seen warnings about (%) | 61.1] 38.9
eating sport ?ish 152 884 20 116/ Hispanic (N) 16 I 23
_ (%) | 69.6] 30.4
Seen any warnings 133 764 41 23.6|Black (N) 39 14 53
(%) | 73.6] 26.4
Chinese (N) 7 3 10
(%) | 70.0{ 30.0
Hmong (N) 26 3 29
(%) | 89.7] 10.3
Vietnamese (N) 21 3 24
(%) | 87.5] 12.5
Other Asian/Pl  (N) 11 3 14
(%) | 78.6] 21.4
Other (N) 2 1 3
(%) | 66.7] 33.3
Total 133] 41 174

California Department of Public Health EHIB



J%_ Advisory levels

Exceed Below American
consumption|Heart Association

Race/ Ethnicity advisories guidelines Total

White (N) 0 10 14
(%) 71.4

Hispanic (N) 3 15 18
(%) 16.7 83.3

Black (N) 11 32 51
(%) 21.6 62.8

Chinese (N) 3 4 10
(%) 30.0 40.0

Hmong (N) 1 24 29
(%) 3.5 82.8

Vietnamese |(N) 12 11 25
(%) 48.0 44.0

Other (N) 1 9 11
Asian/PI (%) 9.1 81.8

Other (N) 1 0 1

(%) 100

Total 32 105

California Department of Public Health

2 Hispanic and 3
Vietnamese
participants exceed
advisories, but below
AHA
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Evaluation result example

« Did you change anything about the fish or shellfish you eat, since
the time you took the survey? (N = 110)

— No: 93%
— Yes: 27%
— Maybe: 12%
— Don’t know: 8%

* Fish consumption advisory awareness
— Baseline survey: 23%
— Follow up: 63%

California Department of Public Health EHIB



sSummary

* Very high participation in the survey and blood draw

— Hmong more likely to refuse blood
« High consumption of commercial fish in this population
* Lower than expected consumption of sport fish

« Variable consumption of fish among ethnic groups

— Expected high consumption among Viethamese
— Unexpected low consumption among Hmong
- not all SE Asian populations have the same practices

« Low advisory awareness
« 25% of Asian/PI respondents with elevated blood mercury
* No other group exceeded 6ug/dL

« Educational campaign in a clinic setting may be successful

California Department of Public Health EHIB



Next Steps

Further consumption analysis

— common species

— Individual species

— high mercury species

* Relationship between blood mercury and consumption
— high mercury species
— advisories

* Further evaluation

« Explore incorporating screening/educational activities into a
Comprehensive Perinatal Services Program

California Department of Public Health EHIB



COUNTER THINK

"SEAFOOD MERCURY WARNING'

<o WHN ARE WE ¥ BECALSE THeY ConvThaN
T s o] TR e
ANNMORE 2 FlLLWNAS WTHER TEETH.

s

&
.*li“ 7
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