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Background
• Mantanani Besar is the largest of three islands which form the Mantanani Islands 

off the northwest coast of Sabah, Malaysia.  
• The island has two villages, Kampung Siring Bukit and Kampung Padang, a 

primary school, several homestays and several hotels/resorts. 
• The nearest town is Kota Belud, which is 45 minutes away by speedboat costing 

USD25 for a round trip, which is 4.5 percent of the poverty line income of 
USD552/month for Sabah in 2019.   

• The inhabitants were of the Bajau Ubian ethnic group and identify as Muslims. 
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Methods
• All primary school children were 

measured for their height, weight, and 
mid-upper arm circumference 
(MUAC).  

• Participants were asked whether they 
consumed daily, 20 items usually 
consumed by coastal Bajaus.  This list 
was then categorized into 10 food 
groups to get dietary diversity score 
(DDS).  The food groups were cereals, 
tubers, fish and seafood, seaweed, 
vegetables, fruits, milk, egg, meat, 
and beverages. 
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Socio-
demography

100 percent of school children in 
SK Mantanani were measured, 
n=106

Age: 9.4 ± 1.9 years 
[95%CI: 9.0 – 9.8]

measurements carried out in 2019
61

45

Males Females

5



Findings 
on WAZ

31
29

n

<= - 2SD > -2 SD
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Findings on 
HAZ

63

43

n

<= - 2SD > -2 SD
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Findings on 
MUAC
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Food intake All these were 
caught by their parents or 
picked from the sea by 
participants. 

• Mean DDS for all food groups was 6.21 ± 1.83 [95% CI: 5.86 – 6.56].  
• Every participant ate rice every day. 
• Islander food intake were different from most Malaysians’ food intake: 

• 102 participants (96.2%) ate fish daily, 
• 30 (28.3%) consumed stingray, shark or puffer fish daily, 
• 14 (13.2%) consumed sea urchins daily, 
• 21 (19.8%) consumed seaweed daily.  

• Other than rice, tapioca consumed as putu and tinompe were consumed 
daily by 33 (33.1%) participants.  

• However, 35 (33.0%) and 31 (29.2%) did not consume vegetables and fruits 
daily. All fruits and vegetables had to be purchased from Kota Belud.

Dietary intake
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Dietary intake

• There was an association 
between WAZ 
classification and daily 
consumption of 
vegetables (X2, p = 
0.048).
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Eating tapioca instead 
of rice
• Putu

• Grated tapioca, water 
pressed out, steamed.

• Tinompe
• Grated tapioca, water 

pressed out, fried without 
oil until golden.

• Eaten with sinagol, kima, 
tehe-tehe, tayum, etc. 
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Eating sea urchins, e.g., tehe tehe

https://www.borneotoday.net/nasi-tehe-tehe-
hidangan-istimewa-bajau-laut-terkenal-di-semporna/
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https://sinama.org/2016/11/sea-urchins-mamuhuk-singaling-
tayum-tehe-tehe/
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Ray, shark, puffer fish sinagol

https://duniamakananbaru.blogspot.com
/2020/11/resepi-sinagol-siagol-ikan-pari-
ikan-yu.html
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Observations
• Parents prioritise childhood 

vaccinations. 
• Will visit doctors / clinics 

(including private clinics) on the 
mainland when children are ill. 

• Most households have no 
problem providing rice and fish 
to their children. 

• Vegetables cannot be grown 
on island soil.  All vegetables 
and fruits must be purchased 
from the mainland.  Before 
covid-19 pandemic, they took 
boat rides costing RM30 to the 
mainland to stock up on food 
provisions. 
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Observations
• All school children received RMT 

from school canteens.
• Most school children were given 

about RM2/day pocket money –
purchase instant noodles (eaten 
from the packet) and carbonated 
drinks on the way to school on foot.

• Educational performance was poor 
to average.

• No oedema was observed. 
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Discussion
• Almost 2/3 (59.4%) 

Malaysian children on the 
island have chronic 
malnutrition and 1/3 
(29.2%) have acute 
malnutrition. 
• Possible causes? 

• Not due to early life 
malnutrition. 

• 31/33 adults with children
breastfed their children
(92.9%).

10

4

3

2

1

What foods were provided to 
replace breastmilk?

milk powder (susu serbuk)
water
sweetened condensed milk
rice porridge with fish / chicken
breastmilk + formula

4

3

20

4

Duration of breastfeeding

< 6 months until 6 months

until 2 years > 2 years
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Discussion

• Possibility of developing a MUAC cut-off for children using local 
data?
• In Vietnam, a combination of an optimal MUAC cutoff of 13.5 cm 

would allow the inclusion of 65% of children with WHZ < - 3 SD (Hai et 
al., 2020).

• Data from this study suggests a cut-off of 16 cm allows the inclusion of 
60% of WAZ <-2 SD (X2 , p < 0.001)
• This will be explored using data from this study and other local data in the 

future.
• No available MUAC cutoffs for children > 5 y. This has been tested in 

Cambodia for children >5 y by gender and age (Fiorentino et al., 
2016). 
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Limitations

• Return visit in 2020 to 
conduct 
measurements and 
interview parents & 
teachers on food 
habits cannot be 
carried due to covid-
19 pandemic. 

• Covid-19 vaccination
uptake is low (2022).

This Photo by Unknown Author is licensed under CC BY-ND
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Conclusion

• Majority of Malaysian children living on an island with free 
access to marine proteins are having chronic malnutrition.
• Intake of vegetables and fruits did not reach

recommended amounts.
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Take home message

Need periodic visit from 
health workers including 
nutritionist to the island. 

Need kitchen gardens on the 
island – need to work with 

nutritionist and agronomist – soil on 
the island was depleted.
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