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ABSTRAK

Hasil laut mengandung banyak nutrisi untuk mengoptimalkan tumbuh kembang dan perkembangan kognitif anak. Kecamatan Bulak
di daerah pesisir pantai Kenjeran, Surabaya, memiliki risiko polusi logam berat laut. Ikan laut dan kerang yang diambil dari Pantai
Kenjeran diketahui terkontaminasi timah. Tujuan penelitian ini adalah mengetahui hubungan antara konsumsi makanan laut dan
perkembangan kognitif, khususnya perkembangan visuo-motor (CAT-DQ) anak 1-3 tahun di Kecamatan Bulak. Dalam studi cross-
sectional ini, ada sembilan puluh lima anak 1-3 tahun di 8 Posyandu yang dipilih secara acak dan cluster dari 29 Posyandu di
Kecamatan Bulak. Skor pengembangan visuo-motor (CAT-DQ) mereka diperiksa dengan menggunakan skala capute, dan jumlah
konsumsi makanan laut mereka yang dihitung dengan rata-rata 3 kali recall 24 jam menggunakan kuesioner recall 24 jam yang
dilakukan tidak berurutan. Pada analisis regresi linier berganda, setelah mengontrol beberapa variabel pembaur, ditemukan
penurunan nilai visuo-motor (CAT-DQ) sebesar 11,70 poin (95% CI: -18,7; -4,69) pada anak yang mengonsumsi makanan laut
kurang dari dan sama dengan 18 gram/hari dan 9,39 poin (95% CI: -18,7; -0,08) pada anak yang mengonsumsi makanan laut di
atas 18 gram/hari. Makanan laut sering yang dikonsumsi oleh anak 1-3 tahun di Bulak adalah Glomo, Pindang, dan udang. Sebagai
kesimpulan, konsumsi makanan laut berhubungan negatif dengan perkembangan visuo-motor (CAT-DQ) pada anak-anak 1-3 tahun
di Kecamatan Bulak, mungkin karena kontaminasi logam berat. (FMI 2014;50:131-138)

Kata kunci: konsumsi makanan laut, perkembangan visuo-motorik (CAT-DQ), Kenjeran, anak 1-3 tahun

ABSTRACT

Seafood contains many nutrients for optimizing child growth and cognitive development. Bulak subdistrict, located at coastal area of
Kenjeran beach, Surabaya, has a risk of being harmed by marine heavy metal pollution. Seafish and seashell taken from Kenjeran
beach are known to be contaminated by lead. The aim of this study was to investigate the association between seafood consumption
and cognitive development, particularly visuo-motor development (CAT-DQ) of 1-3 year-old children in Bulak Subdistrict. In this
cross-sectional study, there were ninety-five 1-3 year-old children in 8 Posyandu who randomly and cluster-selected from 29
Posyandu in Bulak Subdistrict. Their visuo-motor development scores (CAT-DQ) were examined by using capute scale, and their
amounts of seafood consumption were calculated by average of 3 times 24-hours recall using 24-h recall questionnaire that was held
unconsecutively. On multiple linear regression analysis, after controlling several confounders, there were decreases in visuo-motor
score (CAT-DQ) by 11.70 point (95%CI: -18.7; -4.69) of children who consumed seafood below and equal to 18 grams/day and by
9.39 point (95%CI:-18.7; -0.08) of children who consumed seafood above 18 grams/day. Seafood often consumed by 1-3 year-old
children in Bulak are Glomo, Pindang, and Shrimp. In conclusion, there was statistically significant negative association of seafood
consumption with visuo-motor development (CAT-DQ) in 1-3 year-old children in Bulak subdistrict, maybe due to heavy metal
contamination. (FMI 2014;50:131-138)
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INTRODUCTION

Some of marine products are nutrient dense foods that
are needed by children during their growth period. Fish,
shellfish and other foods from sea are rich in amino
acids, fatty acids, EPA (Eicosapentaenoic), and DHA
(decosahexanoic), which are important for pregnant
women and infants because it helps the formation of

organs such as brain, eyes, heart, blood vessels, and
prevent preterm birth (Suharsono 1999). A study
conducted in the Netherlands found that adolescents
(12-18 years), who consumed fish in sufficient
quantities, proved to have better final exam results and
language test scores than those who ate little fish (Groot
et al 2012).
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Human domestic, agriculture and industry activities
cannot be separated from waste stream. If it is not
managed properly, it can be toxic to marine/coastal area
and marine life living in it. Kenjeran beach, Surabaya,
the eastern coastal region of East Java into, is the mouth
of the rivers in urban areas. There are many large
companies in Surabaya dispose wastes in the river that
eventually flows into Kenjeran Beach. This leads to the
occurrence of heavy metal pollution in Kenjeran Beach
water (Ariel 2005).

Under three years of age is a critical period of child
development. At that time brain development occurs
very rapidly and the structure of the brain is very
sensitive to stimulation. Therefore, at this time the
child's brain development is also vulnerable to
disruption when there is a lack of nutrient intake and
environmental contamination (Robson 2002). The aim
of this study was to determine the average correlation
with the amount of consumption of seafood visuo-motor
development of children under three years living around
Kenjeran Beach in Subdistrict Bulak, Surabaya.

MATERIALS AND METHODS

This study used the analytical observational method
with cross-sectional approach to determine correlation
between consumption of seafood with the visual aspects
of the development of the motor (CAT-DQ) with
Capute scale in children under three years. The study
population was children under three years old (aged 12-
35 months) who lived in Subdistrict Bulak, Surabaya.
The number of samples was at least 89 children. In this
study, we obtained 95 samples.

The method of sampling is done by cluster random
sampling (Susanto 2010, Murti 2010). Public health
center Kenjeran is located in SubSubdistrict Bulak.
There were 29 integrated health posts (posyandu) in the
working area of Kenjeran public health center. Eight
integrated health centers, located in 5 villages in
Subdistrict Bulak, were selected. Children under three
years old who came to the selected health centers, were
randomly selected and used as research subjects.
Inclusion criteria of research subjects were living in
Subdistrict Bulak, aged 12-35 months, and the parents
signed informed-consent. While the exclusion criteria
was that the child was known to suffer from Down
syndrome, congenital anomalies, and hydrocephalus.

The variables of this study included independent
variables, which were the consumption of seafood, and
the dependent variable: visuo-motor development of
children under three years, as well as external variables,
which were economic status, educational status of

mothers, working mothers, nutritional status, and
history of exclusive breastfeeding. Seafood
consumption was calculated based on the average
consumption of marine products obtained from 24-hour
recall interviews conducted 3 unconsecutive days, while
visuo-motor development was measured with a Capute
scale. Data were analyzed in univariable, bivariate and
multivariable. Bivariate analysis used linear regression,
whereas multivariable analysis used multiple linear
regression test with significance level of p < 0.05 and
95% CI.

RESULTS

Subjects were selected by cluster random sampling
method, in which randomization was performed to
integrated health post clusters in Subdistrict Bulak.
Kenjeran Health Center is in charge of health centers in
Subdistrict Bulak. There are 29 integrated health posts
in the working area of public health center Kenjeran.
This study obtained 95 samples ready to analyze.
Because the required sample in this study was 89, then
the samples obtained were regarded as sufficient.

Sample Characteristics

Table 1. Distribution of father's education, mother's
education, father's occupation, mother's
occupational status, and family economic
status

Variables n %
Fathers’ education*

Not passing elementary
Passing elementary

17
77

18.1
81.9

Mothers’ education
Not passing elementary
Passing elementary

14
81

14.7
85.3

Fathers’ occupation*
Company’s employee
Builder
Employee of small enterprise
Navy
Owner of small enterprise
Fishermen
Driver
Trader
Electrician
Others

23
17
11

8
2
5
4
4
4

16

24.5
18.1
11.7

8.5
2.1
5.3
4.3
4.3
4.3

17.0
Mother’s working status

 Not working
Working

70
25

73.7
26.3

Family economy status**
Lower economic status
Upper economic status

17
76

18.3
81.7

Notes: *) Total sample 94; **) Total sample of 93
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Most of the fathers and mothers of children under three
years of age had completed 9 years of basic education.
Nevertheless, the percentage of the fathers and mothers'
of children under three years old who just graduated
from elementary school was also not few, which was
around 18.1% for the fathers and 4.7% for the mothers.
Level of formal education is one of the factors that
affect the level of knowledge, insight, and behavior.

Approximately 26.3% of mothers of children under
three years worked outside the home, so everyday
children under three years of age was raised by
surrogate mothers, such as a grandmother or aunt. Most
fathers of the children under three years of age in
Subdistrict Bulak worked as factory workers (24.5%),
while those who worked as fishermen were only about
5.3%.

Income of families with children under three years of
age in Subdistrict Bulak was averagely Rp. 575 905 per
capita per month, at least Rp. 35,000 per capita per
month, up to Rp. 2.3333 million per capita per month.
Based on the poverty line issued by CBS in September
2012, which was Rp. 253 947 per capita per month, the
economic status of families with children under three
years can be divided into: lower economic status when
family income <Rp. 253 947/capita/month, and higher
economic status above if family income > Rp. 253 947.
Families who have children under three years that fell
into the low economy level reached 18.3%.

Sample Characteristics

Table 2. Distribution of age, sex, breastfeeding history
and nutritional status

Categories n %
Ages

Age 12-17 months
Age 18-23 months
Age 24-29 months
Age 30-35 months

22
25
25
23

23.2
26.3
26.3
24.2

Sex
Male
Female

39
56

41.1
58.9

Breastfeeding history
Not exclusive
Exclusive

80
15

84.2
15.8

Nutritional Status (W/H)
Very thin
Thin
Normal
Fat

Total

11
4

76
4

95

11.6
4.2

80.0
4.2

100

Distribution of children under three-year old by age and
sex in each category was almost the same. The
minimum sample age was 12 months, and the maximum

was 35 months, with a median value of 24 months.
History of children under three-year of age with
exclusive breastfeeding in Subdistrict Bulak was only
about 15.8%. Children under three years in Subdistrict
Bulak categorized as very thin reached 11.6% (Table 2).

Distribution of seafood consumption in children
under three years in Subdistrict Bulak

Approximately 33-35% of children in Subdistrict Bulak
never ate fish and seafood (Table 3). Children under
three years in Subdistrict Bulak who never consume
marine products had a variety of reasons ranging from
not like fish because it is fishy, partly for economic
reasons, and some were indeed allergic to fish/marine
products. One hundred percent of children under three
years who consumed fish in Subdistrict Bulak ate fish
after the fish being cooked.

Table 3. Sea products often consumed by children under
three years in Subdistrict Bulak

No. Sea products often consumed n %
Sea fish

1 Not eating sea fish 35 38.04
2 Keting 2 2.17
3 Glomo 18 19.57
4 Teri 1 1.09
5 Pindang 12 13.04
6 Belanak 5 5.43
7 Tongkol 5 5.43
8 Kembung 1 1.09
9 Dorang 4 4.35

10 Ilat 3 3.26
11 Bawal 1 1.09
12 Sembilang 5 5.43

Sea products other than fish
1 Not consuming other sea products 33 35.87
2 Kerang 1 1.09
3 Udang 55 59.78
4 Cumi 1 1.09
5 Rajungan 2 2.17

Approximately 66.3% of children under three years in
Subdistrict Bulak did not consume seafood in three
times 24-hour consumption recall visits by the authors.
Approximately 11.6% of children under three years in
Subdistrict Bulak were in the category of high seafood
consumption/more than 18 grams per day, and 22.11%
of children under three years in Subdistrict Bulak
consumed seafood < 18 grams per day.

Distribution of cognitive development score in
children under three years based on Capute scale

Visuo-motor development scores (CAT-DQ) in children
under three years in Subdistrict Bulak had an average
above 85. Categories of visuo-motor development
(CAT-DQ) can be said to be normal if the score was
more than 85 (Table 4).
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Table 4. Distribution of visuo-motor development
(CAT-DQ) scores in Capute scale

Villages n CAT-DQ
mean ± sd

Village Bulak 26 103.2 ± 14.1
Village Kedung cowek 14 97.4 ± 15.5
Village Kenjeran 30 104.8 ± 14.0
Village Kompleks Kenjeran 12 104.2 ± 12.5
Village Sukolilo 13 103.4 ± 12.2
Total (Subdistrict Bulak) 95 103 ± 13.8

Correlation analysis of seafood consumption and
visuo-motor development (CAT-DQ)

Correlation analysis between seafood consumption and
visuo-motor development (CAT-DQ) was performed
using linear regression. Based on linear regression test
results of between seafood consumption variables with
CAT-DQ scores, we obtained the correlation coef-
ficients and confidence intervals (Table 5).

The correlation coefficients were -11.4 for low
consumption group -10.0  for high consumption group.

Both were statistically significant (p <0.05). In other
words, it can be said that low seafood consumption
lowered visuo-motor development (CAT-DQ) score of
11.4 points compared to those who did not consume
seafood, while high seafood consumption lowered
visuo-motor scores (CAT-DQ) by 10.0 points compared
to that in group that did not consume seafood, with a
coefficient of determination (R²) of 14%.

Table 5. Linear regression test results of sea products
consumption and DQ CAT score

Sea product
consumption

p CAT-DQ
Koef (95% CI)

No consumption
 Low consumption
 High consumption

0.001
0.019

(ref)
-11.4* (-17.8; -4.9)
-10.0* (-18.4; -1.7)

Constant 106.7
R² 0.14

*) Significant

Analysis of correlation between extranous variables
and the dependent variable

Table 6. Bivariate analysis between extraneous variables and visuo-motor development
(CAT-DQ) using linear regression test

Extraneous variables p CAT-DQ
Koef (95% CI)

Family economy status
Lower economy status

Upper economy status
0.675

ref
1.57 (-5.85; 8.99)

Constant 101.59
R² 0.0019
Mothers’ education status

Not passing elementary
Passing elementary 0.602

ref
-2.10 (-10.04; 5.85)

Constant 104.79
R² 0.0029
Mothers’ work

Not working

Working
0.973

ref
-0.11 (-6.51; 6.30)

Constant 103.03
R² 0.0000
Excluive breastfeeding

Not exclusive
Exclusive 0.361

ref
-3.56 (-11.26; 4.14)

Constant 103.56
R² 0.0090
Nutritional status

Very/thin
Normal
Fat

0.410
0.398

ref
3.24 (-4.53; 11.00)
6.62 (-8.85; 22.09)

Constant 100.13
R² 0.0107
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Correlation between family economic status and
visuo-motor development scores (CAT-DQ)

Linear regression correlation analysis was conducted to
identify correlation between economic status of families
with children under three years, mother's education
status, status as working mother, exclusive
breastfeeding history, and nutritional status (W/H) with
visuo-motor development scores (CAT-DQ). Based on
the results of linear regression correlation between those
variables and visuo-motor development (CAT-DQ)
(Table 6), we concluded that there was no sufficient
evidence to declare the existence of correlation between
economic status, mother's education status, status as
working mother, exclusive breastfeeding history, and
nutritional status (W/H) with visuo-motor development
(CAT-DQ) in children under three years in Subdistrict
Bulak.

Multivariate analysis

Multivariate analysis was performed with multiple
linear regression test (Table 7). Based on model 1, the
correlation between seafood consumption with visuo-
motor development scores (CAT-DQ) had a coefficient

with a negative direction and statistically significant.
Model 2 showed that seafood consumption correlation
with visuo-motor development scores (CAT-DQ)
remained consistent since it also has a coefficient with a
negative direction and statistically significant after
being controlled with external variables. Model 2 has
coefficient of determination (R²) higher than the first
model, so that it could be used as model in this study.
The result of statistical test analysis above suggests that
the consumption of seafood, such as fish, shellfish, and
shrimp, proved to reduce visuo-motor development
scores (CAT-DQ) in children under three years in
Subdistrict Bulak. In children under three-year old who
consumed little seafood (< 18 g/day), the visuo-motor
development scores (CAT-DQ) fell 11.7 points lower
than children under three-year group who did not
consume seafood. While children under three year-old
who consume a lot of seafood (> 18 g/day), visuo-motor
development scores (CAT-DQ) fell 9.4 points compared
to that in children under three years who did not
consume seafood. The modeling has a coefficient of
determination (similarity between observations and
predictions) by 16%, the rest was influenced by other
factors that are not found in this study.

Table 7. Multivariate analysis of seafood consumption and visuo-motor development (CAT-DQ)
involving the extraneous variables

CAT-DQ
Variables Model 1

Coef (95%CI)
Model 2

Coef (95%CI)
Sea product consumption
 No consumption
 Low consumption
 High consumption

ref
-11.40*(-17.84; -4.95)
-10.05*(-18.41; -1.69)

ref
-11.70*(-18.70; -4.69)
-9.39*(-18.70; -0.08)

Family economy status
 Lower economy status
 Upper economy status

ref
-0.58(-8.22; 7.06)

Mother’s education status
 Not passing elementary
 Passing elementary

ref
-0.16(-8.42; 8.10)

Mothers’ working status
 Not working
 Working

ref
-1.70(-8.74; 5.35)

Exclusive breastfeeding
 Not exclusive
 Exclusive

ref
-1.54(-9.47; 6.37)

Nutritional status (W/H)
 Very/thin
 Normal
 Fat

ref
2.22(-5.44; 9.88)

8.86(-6.47; 24.19)

Constant 106.68 105.76
R² 0.14 0.16
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DISCUSSION

Children under three years old who were exclusively
breastfed in Subdistrict Bulak was only about 15.8%,
which was significantly lower (analysis by one-sample
proportion test scores p = 0.0004) than the scope of
exclusive breastfeeding in East Java based on the report
of Health Profile of East Java Province in 2011,
amounting to 61.52% (East Java Health Office 2012),
and below the target set by the Ministry of Health of the
Republic of Indonesia through the Nutrition Program by
80% (Fikawati & Shafiq 2010). Children under three
years in Subdistrict Bulak categorized as very thin
reached 11.6%, higher and statistically significant
(analysis by one-sample proportion test p = 0.0000
scores) compared to the incidence of malnutrition in
East Java in 2011, amounting to 1.16% (East Java
Health Office 2012).

Approximately 11.6% of children under three years in
Subdistrict Bulak consumed more seafood than 18
grams per day. Marine products often consumed by
children under three years in Subdistrict Bulak were
glomo, pindang, and shrimp. One hundred percent of
children under three years consuming fish in Subdistrict
Bulak consumed sea fish after being cooked. Fish
cooking before eating is very important to minimize the
negative effects of heavy metals that may be contained
in the fish. The cooking process can be a catalyst that
can reduce levels of heavy metals in fish meat
(Sudarmadji et al 2004).

Bivariate analysis was performed by linear regression.
Based on linear regression between seafood
consumption and visuo-motor development scores
(CAT-DQ) we obtained correlation coefficient of -11.40
for low consumption to -10.05 for high consumption
group. Both were statistically significant (p <0.05). It
can be concluded that low seafood consumption lowers
visuo-motor development scores (CAT-DQ) of 11.40
points compared to the group that did not consume
seafood, while seafood consumption lowers visuo-motor
scores (CAT-DQ) by 10.05 points compared with the
group that did not consume seafood, with a coefficient
of determination (R²) of 14%.

Results of linear regression between family economic
status with visuo-motor development (CAT-DQ)
revealed correlation coefficient r = 1.57, with p > 0.05.
Results of linear regression between mothers' education
status with visuo-motor development (CAT-DQ) yields
a correlation coefficient of -2.10 with p > 0.05. Results
of linear regression between status of working mothers
with visuo-motor development (CAT-DQ) produces a
correlation coefficient of -0.11 with p > 0.05. Results of
linear regression between exclusive breastfeeding with

visuo-motor development (CAT-DQ) produces a
correlation coefficient of -3.56 with p > 0.05. Results of
linear regression between nutritional status with visuo-
motor development (CAT-DQ) produces a correlation
coefficient of 3.24 (between normal nutritional status
and very/thin), and 6.62 (between fat nutritional status
and very/thin) and all have value of p > 0.05. Based on
the results of the linear regression analysis between
extraneous variables and visuo-motor development it
can be concluded that there was not enough evidence to
declare the existence of a corrrelation between
extraneous variables outside and visuo-motor  develop-
ment (CAT-DQ) in children under three years in
Subdistrict Bulak.

Multivariate analysis was performed using linear
regression test. Correlation coefficient of visuo-motor
development of children under three years old in
District Bulak who consumed less seafood than those
who did not consume seafood was -11.70 (95% CI: -
18.70; -4.69), whereas, correlation coefficient of visuo-
motor development of children under three years old
who consumed a lot of seafood compared to those not
consuming marine products amounted to -9.39 (95% CI:
-18.70; -0.08). This means that visual motor
development scores (CAT-DQ) in children under three
years who consumed less seafood (<18 g/day) decreased
by 11.7 points than that in group of children under three
years old who did not consume seafood. Whereas, in
group of children under three years who consumed a lot
of seafood (> 18 g/day), the visual motor development
scores (CAT-DQ) fell 9.4 points compared to those
under three years old who did not consume seafood. The
modeling had a determination coefficient (similarity of
observations with predictions) by 16%. The rest was
influenced by other factors that not found in this study.

The results of the statistical test analysis suggests that
the consumption of seafood, such as fish, shellfish, and
shrimp, have proven to lower scores of visuo-motor
development (CAT-DQ) in children under three years in
Subdistrict Bulak. Negative correlation between seafood
consumption and cognitive function (in this case non-
language aspects/visual motor) in children may be due
to the possibility that marine products consumed by
those children under three years in Subdistrict Bulak
were contaminated by sewage. From the results of study
conducted by Arief (2005), lead concentrations of sea
water at 12 locations in Kenjeran Beach in June 2000
varied between 0.004 ppm to 1.094 ppm. There was a
tendency that the closer to the beach, the higher the lead
concentrations than in farther side of the sea. The
Decree of the Minister of Environment No. 51 of 2004
on marine water quality standards for marine biota
establishes that the sea water lead levels should not
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exceed 0.008 mg/L (Indonesian Minister of
Environment 2004).

Heavy metal pollution of lead that occurs in Kenjeran
Beach can cause lead contamination in marine fish and
shellfish consumed by communities in Surabaya and
surrounding. Research conducted by Muhammad Arief
(2005) found the presence of heavy metals Pb in marine
fish and shellfish meat caught from Kenjeran waters
(Table 8). Although the concentration of lead in marine
fish at that time did not exceed the threshold of lead
concentrations as determined by Agency for Drug and
Food Control (BPOM) (2009), which is 0.4 ppm, based
on bioaccumulative properties of the heavy metal, after
more than 10 years it is most likely that lead
concentrations in Kenjeran sea water and marine fish
caught from Kenjeran shore would have also been
increased. The presence of heavy metal Pb in the body
can interfere central nervous system (Skerfving &
Bergdahl, 2005, Stapleton 1994).

Table 8. Levels of lead in marine fish and shellfish
caught in Kenjeran waters Surabaya June
2000 (Ariel 2005)

Biota  types Mean (SD) ppm
Gulamah (Sciaenidae) 0.08 (0.01)
Bawal putih (Pampus argenteus) 0.12 (0.06)
Lidah (Cynoglossus spp) 0.38 (0.18)
Sembilang (Plotosus canius) 0.09 (0.03)
Pari (Trigon sephen) 0.16 (0.04)
Kerang darah (Anadara spp) 0.08 (0.04)
Kerang bulu (Anadara spp) 0.27 (0.14)
Kerang manuk (Septifer bifurcates) 1.43 (0.42)

Effects on central nervous system occurs because lead
can penetrate blood brain barrier. Long-term exposure
to lead can interfere with attention/concentration/
memory, visuospatial abilities and reduce visuo-motor,
reducing learning speed and problem-solving skills.
Exposure to high doses/accumulation of lead also
interferes the function of hearing and vision (Skerfving
& Bergdahl 2005). The influence of lead on central
nervous system occurs primarily during fetal, infant,
and childhood period because of exposure during
prenatal, postnatal, or both periods. Impaired
neurobehavior and electro-physiological growth and
development as well as hearing disorders has been
known to be associated with higher blood lead
concentrations in mothers, infants, and children
(Skerfving & Bergdahl 2005). Effects of lead during
children growth and development includes inhibition in
the process of synapse formation and dendritic growth,
changes in hippocampal structure and function,
neurochemical signal changes, and, particularly in
premature infants, disruption of calcium homeostasis
(Apostoli et al 2005). Some studies suggest the
existence of correlation between lead exposure in early

life with the occurrence of cognitive impairment in
children. CDC (Centers for Disease Control and
Prevention) in the United States have set a limit of
blood lead levels that are harmful to health, which is
above 10 ug/dL. However, there is some evidence to
suggest that at lower levels, lead can also interfere the
development of neurocognitive especially when the
exposure occurs during childhood (Pocock et al, 1994,
Mazumdar et al, 2011).

The significance of correlation between the three groups
of seafood consumption did not show the existence of a
dose-response relationship. Groups of children under
three years who consumed less seafood than 18
grams/day had CAT-DQ development score lower than
those in group under the three-year who consumed more
seafood than 18 grams/day. Seafood caught from
Kenjeran waters, besides containing heavy metals, also
contains nutrients. Calcium, phosphorus and iron (all
three are present in fish and seafood) can inhibit the
absorption of lead from gastrointestinal tract (Skerfving
& Bergdahl 2005), so the more the seafood is
consumed, the more nutrients are available in the body
that can inhibit the absorption of lead which may also be
contained in fish and seafood. Whereas, in children
under three years who consumed less marine products,
nutrients that exist those products is still insufficient to
inhibit lead absorption.

The results of this study was similar to the study
conducted by Nilawati (2006) in District Gandus,
Palembang, which disclosed a negative correlation
between fish consumption and cognitive development of
children under two years. However, the results of this
study cannot be generalized to other population
elsewhere. The difference in environment  condition and
quality in each of these areas can affect the content of
contaminants in fish meat/seafood.

CONCLUSION

Seafood consumption has negative correlation with
visuo-motor development (CAT-DQ) in children under
three years in Subdistrict Bulak. This is likely due to the
presence of heavy metal (lead) contamination on the
sea.
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