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$EVWUDN

Latar belakang��'H¿VLHQVL�YLWDPLQ�$�VXE�NOLQLV�GDQ�DQHPLD�PHUXSDNDQ�PDVDODK�JL]L�XWDPD�GL�,QGRQHVLD��
0HVNL�SHPHULQWDK�WHODK�PHODNVDQDNDQ�SURJUDP�GLVWULEXVL�NDSVXO�YLWDPLQ�$��PDVLK�DGD�VHSHUWLJD�DQDN�\DQJ�
WLGDN�PHQGDSDWNDQ�GLVWULEXVL�YLWDPLQ�$��3HQHOLWLDQ� LQL�EHUWXMXDQ�XQWXN�PHQJXNXU�HIHNWLYLWDV� IRUWL¿NDVL�
YLWDPLQ�$�SDGD�PLQ\DN�JRUHQJ�WLGDN�EHUPHUHN�GL�DQWDUD�NRKRUW�DQDN�DQDN�NHOXDUJD�PLVNLQ�EHUXVLD������
EXODQ�GL�GXD�NDEXSDWHQ�GL�,QGRQHVLD�VHEHOXP�PHQGDSDW�IRUWL¿NDVL�YLWDPLQ�$�GDODP�PLQ\DN�JRUHQJ�

Metode��-XPODK�VDPSHO�VHEDQ\DN�����DQDN��'DUDK�YHQD�GLDPELO�ROHK�SKOHERWRPLVW�WHUODWLK��6HUXP�UHWLQRO�
GDQ�KHPRJORELQ�GLXNXU�SDGD�DZDO� VHEHOXP� IRUWL¿NDVL�PLQ\DN�JRUHQJ�GDQ����EXODQ� VHWHODK� LQWHUYHQVL��
7LGDN�DGD�LQWHUYHQVL�GDUL�WLP�SHQHOLWL�PHQJHQDL�GLVWULEXVL�GDQ�SHPEHOLDQ�PLQ\DN�JRUHQJ��NDUHQD�PLQ\DN�
JRUHQJ�GLGLVWULEXVLNDQ�GDQ�GLMXDO�PHODOXL�PHNDQLVPH�SDVDU�\DQJ�DGD��(QXPHUDWRU�WHUODWLK�PHQJXPSXONDQ�
YDULDEHO�VRVLR�GHPRJUD¿��0HUHND�MXJD�PHQJXPSXONDQ�UHFDOO�PDNDQDQ����MDP�GDQ�NXHVLRQHU�IUHNXHQVL�
PDNDQDQ�XQWXN�PHQJXNXU�DVXSDQ�QXWULVL�SDGD�DZDO�GDQ�DNKLU�SHQHOLWLDQ�

Hasil��6HUXP�UHWLQRO�PHQLQJNDW�VHFDUD�VLJQL¿NDQ�VHEHVDU�������������������J���G/�SDGD�DQDN�XVLD��������������GDQ�
������EXODQ��+HPRJORELQ�PHQLQJNDW�VHEHVDU�������S!��������������S��������������J���G/��S��������SDGD�DQDN�XVLD�
�������������������EXODQ�

Kesimpulan��)RUWL¿NDVL�YLWDPLQ�$�GDODP�PLQ\DN�JRUHQJ�VHFDUD�EHUPDNQD�PHQLQJNDWNDQ�VHUXP�UHWLQRO�
SDGD�EDOLWD�GL�VHPXD�NHORPSRN�XPXU�GDQ�KHPRJORELQ�KDQ\D�SDGD�NHORPSRN�XVLD����EXODQ�NH�DWDV��(Health 
Science Journal of Indonesia 2017;8(2):102-10)

Kata kunci��GH¿VLHQVL�YLWDPLQ�$��IRUWL¿NDVL�YLWDPLQ�$��PLQ\DN�JRUHQJ�

$EVWUDFW

,QWURGXFWLRQ��6XE�FOLQLFDO�YLWDPLQ�$�GH¿FLHQF\��9$'��DQG�DQHPLD�UHPDLQ�PDMRU�QXWULWLRQDO�SUREOHP�LQ�,QGRQHVLD��
$OWKRXJK�WKH�JRYHUQPHQW�KDV�LPSOHPHQWHG�GLVWULEXWLRQ�RI�YLWDPLQ�$�FDSVXOHV��9$&���WKHUH�DUH�RQH�WKLUG�RI�FKLOGUHQ�
PLVVHG�9$&�GLVWULEXWLRQ��7KLV�VWXG\�DLPHG�WR�PHDVXUH�WKH�HIIHFWLYHQHVV�RI�YLWDPLQ�$�IRUWL¿FDWLRQ�LQ�XQEUDQGHG�
cooking oil among cohort of 6-59-month-old children of poor families in 2 districts in Indonesia prior mandatory 
YLWDPLQ�$�IRUWL¿FDWLRQ�LQ�FRRNLQJ�RLO��

0HWKRGV��7RWDO�QXPEHU�RI�VDPSOHV�ZHUH�����FKLOGUHQ��9HQRXV�EORRG�ZDV�GUDZQ�E\�WUDLQHG�SKOHERWRPLVW��6HUXP�
retinol and hemoglobin were measured by HPLC and hemoque respectively at baseline just before cooking oil 
IRUWL¿FDWLRQ�DQG����PRQWKV�DIWHU�DW�HQGOLQH��7KHUH�ZDV�QRW�DQ\�LQWHUYHQWLRQ�IURP�WKH�VWXG\�WHDP�RQ�GLVWULEXWLRQ�DQG�
SXUFKDVH�RI�IRUWL¿HG�FRRNLQJ�RLO�E\�WKH�IDPLOLHV��EHFDXVH�FRRNLQJ�RLO�ZDV�GLVWULEXWHG�DQG�VROG�WKURXJK�H[VLVWLQJ�
market mechanism. Enumerators collected socio-demographic variables. They also collected 24-hr dietary recall and 
food frequency questionnaires to measure nutrient intakes at base- and endline.

5HVXOWV��6HUXP�UHWLQRO�VLJQL¿FDQWO\�LQFUHDVHG�E\�������������������J�G/�LQ��������������DQG�������PRQWK�ROG�FKLOGUHQ�
UHVSHFWLYHO\��+HPRJORELQ� LQFUHDVHG�E\�������S!������ ��������S�������������J�G/��S������� LQ��������������������
month-old children respectively. 

&RQFOXVLRQV��9LWDPLQ�$�IRUWL¿FDWLRQ�LQ�FRRNLQJ�RLO�VLJQL¿FDQWO\�LPSURYHG�VHUXP�UHWLQRO�LQ�XQGHU¿YH�FKLOGUHQ�LQ�DOO�
age groups and hemoglobin only in older age groups.  (Health Science Journal of Indonesia 2017;8(2):102-10)

.H\ZRUGV��YLWDPLQ�$�GH¿FLHQF\��DQHPLD��YLWDPLQ�$�IRUWL¿FDWLRQ��FRRNLQJ�RLO
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One of the major nutrition problems among poor 

KRXVHKROGV�LV�YLWDPLQ�$�GH¿FLHQF\��9$'���HVSHFLDOO\�

in low and middle-income countries including 

Indonesia.1�9$'�KDV�EHHQ�VKRZQ�WR�KDYH�D�QHJDWLYH�

consequence on several body functions, which leads 

to decreasing health status among infants, young 

children, and pregnant women. Xerophthalmia is 

RQH�IRUP�RI�VHYHUH�YLWDPLQ�$�GH¿FLHQFLHV�DQG�LW� LV�

the main cause of night blindness among children 

around the globe.2�0RUHRYHU�� YLWDPLQ�$�GH¿FLHQF\�

has also been shown to be associated with an increase 

of children morbidity and mortality.3  

The latest nationwide survey conducted in 1992 in 

ZKLFK� RQO\� �� SURYLQFHV� ZKHUH� VXE�FOLQLFDO� 9$'�

were available.4��5HI���5HVXOWV�RI�WKH�VXUYH\�VKRZHG�

WKDW� EDVHG� RQ� VXEFOLQLFDO� LQGLFDWRU� �VHUXP� UHWLQRO�

����J�G/���DERXW����SHUFHQW�RI�FKLOGUHQ�XQGHU�¿YH�

ZDV� VXIIHULQJ� IURP� 9$'�4 Furthermore, study on 

PLFURQXWULHQW� GH¿FLHQFLHV� LQ� �� SURYLQFHV� LQ� �����

UHYHDOHG�WKDW�WKH�SUHYDOHQFH�RI�VXE�FOLQLFDO�9$'�ZDV�

������SHUFHQW��UDQJH�����±��������5 

The main causes of 9$'��DPRQJ�RWKHUV�� LV� ODFN�RI�

vitamin A intake especially from carotene and vitamin 

A food sources, vitamin A malabsorption and other 

metabolic disturbances.1 WHO has recommended 

vitamin A supplementation for infants age 6-11 

months and children 12-59 months are 30 mg and 

60 mg retinol twice a year, respectively.6 Recent 

nationwide surveys have  demonstrated an increased 

in coverage of vitamin A capsule distribution from 

71.5 percent in 2007 to 75.5 percent in 2013.7,8 

However, the achievement has not yet reached 

the national standard of coverageof 90 percent 

coverage.9 With the current coverage, it means that 

more than 5 million children 6-59-month-old missed 

YLWDPLQ�$�FDSVXOH��9$&��GLVWULEXWLRQ��7KH�FRYHUDJH�

of vitamin A capsule was wide among district from 

5.3 to 100 percent7 and among province from 52.3 

to 89.2 percent.8� ,QVXI¿FLHQW� LQWDNH�RI� IRRG� ULFK� LQ�

YLWDPLQ�$�RU���FDURWHQH�FRQWULEXWH�WR�WKLV�SUREOHP��

A study of children 6-59-month-old showed that the 

mean daily intake of vitamin A was only contributed 

39 to 87 percent of recommended dietary allowances 

�5'$�10. 

It has been stated elsewhere, there are several 

programs WR� FRQWURO� YLWDPLQ�$� GH¿FLHQF\�� QDPHO\��

IRRG� GLYHUVL¿FDWLRQ�� YLWDPLQ� $� VXSSOHPHQWDWLRQ��

DQG� IRRG� IRUWL¿FDWLRQ�11� )RUWL¿FDWLRQ� RI� XQEUDQGHG�

vegetable oil with vitamin A is considered as 

SRWHQWLDO�DOWHUQDWLYH�WR�EH�H[HFXWHG�VLQFH�PRUH�WKDQ�

80 percent of Indonesian population in all socio-

economic strata and ethnics consumed unbranded 

vegetable oil daily.12,13 Therefore, Indonesia planned 

WR� ODXQFK� PDQGDWRU\� YLWDPLQ� $� IRUWL¿FDWLRQ� RI�

unbranded cooking oil. There have been several 

activities and indepth studies by Ministry of Health, 

Ministry of Trade and Industry, Board of Food and 

Drug, Universities, and .RDOLVL�)RUWL¿NDVL�,QGRQHVLD�

�.),���D�QRQ�JRYHUQPHQW�RUJDQL]DWLRQ�WR�SUHSDUH�IRU�

WKH�IRUWL¿FDWLRQ�VLQFH�������7KH\�LQFOXGHV�DSSURSULDWH�

IRRG�YHKLFOHV�IRU�IRUWL¿FDWLRQ��OHYHO�RI��GDLO\�FRRNLQJ�

oil consumption, appropriate dose of vitamin A content 

LQ�FRRNLQJ�RLO��HI¿FDF\�VWXG\�RI�IRUWL¿HG�FRRNLQJ�RLO�

LQ�0DNDVVDU��PHWKRGV�RI�IRUWL¿FDWLRQ�LQ�ELJ�FRRNLQJ�

oil industries, decrease of vitamin A content during 

transportation from the industries to the consumers, 

decrease of vitamin A content for cooking, and 

revision of Indonesian standard of cooking oil.14,15,16 

3ULRU�WR�WKH�LPSOHPHQWDWLRQ�RI�FRRNLQJ�RLO�IRUWL¿FDWLRQ�

with vitamin A, an effectiveness study was conducted 

in two districts in West Java, Indonesia.14 The aims 

were to measure the the improvement of serum 

UHWLQRO�EHIRUH�DQG����PRQWKV�ODWHU�DIWHU�IRUWL¿FDWLRQ�

in several age grups, namely babies 6-11, children 12-

23, 24-59-month-old, school-age children 5-9-year-

old, women of early reproductive age 15-35-year-

ROG��DQG�ODFWDWLQJ�PRWKHUV��7KH�¿QGLQJV�RI�WKH�VWXG\�

UHYHDOHG� WKDW� WKHUH� ZDV� VLJQL¿FDQW� LPSURYHPHQW�

of serum retinol among all groups with the mean 

UDQJH�RI�LPSURYHPHQW�IURP�����WR������J�G/��H[FHSW�

FKLOGUHQ�������PRQWK�ROG�������J�G/��S ��������DQG�

FKLOGUHQ� ������PRQWK�ROG� ����� �J�G/�� S ��������

7KH� ¿QGLQJV� RI� QRW� VLJQL¿FDQW� LPSURYHPHQW� FRXOG�

be attributed to samples included in the study was 

cross-sectional design for base- and endline. This 

PHDQV�WKDW�WKHUH�ZHUH�DGGLWLRQDO�FKLOGUHQ�XQGHU¿YHV�

at endline for the respective age groups. On the 

other hand, samples for school-age and women of 

reproductive age were the same samples both in 

baseline and endline. Therefore, other confoundings 

might interfere the results. Therefore, there is a need 

WR�DQDO\VH�ZKHWKHU�QR�VLJQL¿FDQW� UHVXOW� LQ�FKLOGUHQ�

below 60 month old is due to additional new samples 

participated at the endline study where confounding 

factors may interfere the result. In order to do so, 

only those children participated both at base- and 

HQGOLQH�VWXG\�WR�EH�DQDOL]HG����

Previous studies found that supplementation 

of vitamin A capsule not only improved serum 

UHWLQRO� EXW� DOVR� VLJQL¿FDQWO\� LPSURYHG�KHPRJORELQ�

status. The studies proved that vitamin A enhanced 

erythropoesis.17 The main objective of this study 

ZDV� WR� HYDOXDWH� WKH� LPSDFW� RI� IRUWL¿HG� XQEUDQGHG�
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YHJHWDEOH� RLO� �892��ZLWK� YLWDPLQ�$� RQ� YLWDPLQ�$�

serum among young children using the same samples 

at base- and endline data.

METHODS

6WXG\�$UHDV

This study was part of a pilot research on ‘The 

HYDOXDWLRQ� RI� IRUWL¿HG� XQEUDQGHG� YHJHWDEOH� RLO�

with vitamin A’, partly funded by National Institute 

RI� +HDOWK� 5HVHDUFK� DQG� 'HYHORSPHQW� �1,+5'���

0LQLVWU\� RI� +HDOWK�� ,QGRQHVLD�� LQ� ����� �EDVHOLQH��

DQG�.),�*$,1�� LQ������ �HQGOLQH���The design and 

main result of the study was published elsewhere.14 

The subjects of the study were cohort children of 

XQGHU�¿YH�\HDUV�RI�DJH� LQ�7DVLNPDOD\D�DQG�&LDPLV�

districts, West Java. There were 4 peri-urban sub-

districts selected randomly from each district. From 

each sub-district, 3 villages were selected randomly. 

There were 24 villages in total for this study.

The difference in the analysis of this study and the 

main result is on the subjects included in the analysis. 

Only sub-sample of those children participated at 

base- and endline study is included in the analysis as 

shown in Diagram 1. 

%DVHOLQH (QGOLQH�����PRQWKV�ODWHU

6-11 months old, new samples, 

H[FOXGHG

18-23 months old, new samples, 

H[FOXGHG

6-11 months old, 

baseline samples

18-23 months old, endline 

samples, included in the analysis

24-35 month old, new samples, 

H[FOXGHG

12-23 months old, 

baseline samples

24-35 months old, enline 

samples, included in the analysis

36-47 month old, new samples, 

H[FOXGHG

24-35 months old, 

baseline samples

36-47 months old, endline 

samples, included in the analysis

48-59 months old, new samples, 

H[FOXGHG

36-47 months old, 

baseline samples

48-59 months old, endline 

samples, included in the analysis

48-59 months old, 

baseline samples

60-71 months old, endline 

VDPSOHV��H[FOXGHG

Diagram 1. Selection of sub-sample for cohort analysis

)RUWL¿HG�2LO

)RUWL¿FDWLRQ� RI� XQEUDQGHG� YHJHWDEOH� RLO� ZDV�

conducted by one of the biggest vegetable oil 

producer located in South Sulawesi.18 This company 

DGGHG� UHWLQ\O� SDOPLWDWH� SUHPL[� LQ� WKH� IDFWRU\�� 7KH�

GRVH�ZDV�VHW�WR�EH����,8�UHWLQRO�J�������PJ�UHWLQRO�

NJ� XQEUDQGHG� YHJHWDEOH� RLO� �892�� LQ� DFFRUGDQFH�

with Nasional Standard of Indonesia for unbranded 

UHG�SDOP�FRRNLQJ�RLO��)RUWL¿HG�892�ZDV�GLVWULEXWHG�

DQG� VROG� E\� H[LVWLQJ� PDUNHW� PHFKDQLVP� ZLWKRXW�

DQ\�LQWHUYHQWLRQ�IURP�WKH�VWXG\�WHDP��7KH�IRUWL¿HG�

cooking oil was shipped to main distributors in West 

Java. Then, cooking oil was transported  in  tank trucks 

to oil distributors in some districts. The vegetable 

RLO�DW�GLVWULFW¶V�GLVWULEXWRU�ZDV�SXW� LQ�GUXP������/��

and resold to sub-districts’ distributor. Food stalls at 

villages bought the oil from sub-districts’ distributor 

WR�EH�UHVROG�LQ�D�VPDOO�SODVWLF�EDJV������PO������PO��

DQG�����PO��WR�FRQVXPHUV�KRXVHKROGV�13,14 

6DPSOHV

The subjects for this study were young children 

aged 6-59 months from poor households in those 

24 selected peri-urban villages. 7KH� GH¿QLWLRQ� RI�

poor household was based on the availability of 

valid family poverty card. Only households that 

possessed this card were selected; the reason behind 

this selection was that these households were likely 

WR� EH� DW� LQFUHDVHG� ULVN� IRU� YLWDPLQ�$�GH¿FLHQF\� RU�

anemia and consumed of unbranded cooking oil. 

Apparently healthy young children decided by 

SK\VLFDO�H[DPLQDWLRQ�E\�FRPPXQLW\�KHDOWK�FHQWHU¶V�

physician, not suffering serious illnesses, not severely 

anemic and willing to participate in the study were 

recruited. The parents were asked to sign informed 

consent. The total number of samples at baseline 

was 890 children. This paper includes 126 young 

children with a complete pair data set at baseline and 

endline, 60, 40, and 26 pair data for age 6-11, 12-23, 

and 26 month-old respectively. By using alpha level 

�W\SH���HUURU��������WKH�SRZHU�LV������������������DQG�

99.8 for the age of 6-11, 12-23, 24-59, and total 6-59 

month old respectively.

'DWD�&ROOHFWLRQ

The data were collected using validated questionnaires 

by well-trained nutritionists. The training of enu-

merators was conducted in three consecutive days. 

The materials conveyed was sampling technique, 

understanding the content of questionnaires, anthro-

SRPHWULF�PHDVXUHPHQW��¿HOG� RUJDQL]DWLRQ�� VFKHGXOH�
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of data collection, group dynamics to improve 

cooperation among enumerators. There were two 

¿HOG�FRRUGLQDWRUV�IRU�HDFK�GLVWULFW� WR�PDNH�VXUH�DOO�

GDWD� FROOHFWLRQ� H[HFXWHG� SURSHUO\� LQ� DFFRUGDQFH�

with study protocol and schedule. Each enumerator 

checked the completeness of questionnaire and 

UHFKHFNHG�E\�¿HOG�FRRUGLQDWRU�EHIRUH�GDWD�HQWU\�

%ORRG�'UDZLQJ

The blood was drawn from YHQD�PHGLDQD�FXELWL by 

trained phlebotomists from a reputable lab “P”��The 

blood was then divided into two parts, namely EDTA 

EORRG�LQ�RQH�WXEH�DQG�SODLQ��QRQ�DQWLFRDJXOHQ��EORRG�

in other tube. The plain blood was then centrifuged 

to get serum. Two 1.5 ml vials were used to place 0.5 

PO�VHUXP��7KHVH�VHUXPV�ZHUH�NHSW�LQ�FRRO�ER[���0C 

and transported to a laboratory to be kept in a special 

refrigerator -800C before analysis was performed. 

0HDVXUHPHQW�RI�6HUXP�5HWLQRO�DQG�+HPRJORELQ

Young children were called suffering from anemia 

when their hemoglobin level was below 110 g/L19 

DQG�VXIIHULQJ�IURP�YLWDPLQ�$�GH¿FLHQF\�ZKHQ�UHWLQRO�

serum is less than 20 mg/dl.20 

We measure hemoglobin level using +HPRFXHTM
 

SRUWDEOH dan KHPRFXYHWWHV��+HPRFXH��$DQJHOVERUJ��

6ZHGHQ���7KH�PHDVXUHPHQW�ZDV�FRQGXFWHG�GLUHFWO\�

LQ� WKH� ¿HOG�� WKH� UHVXOW� ZDV� UHFRUGHG� LQ� D� SUHSDUHG�

form for each subject. The serum was kept in cool 

ER[� ���0C, transported to the laboratory in Jakarta 

and stored in a refrigerator with temperature -800C 

before measurement is performed. The laboratory 

was accredited at national and international level for 

serum retinol analysis.

0HDVXUHPHQW�RI�6HUXP�5HWLQRO

Serum retinol was measured using high-performance 

OLTXLG�FKURPDWRJUDSK\��+3/&���6HUXP�ZDV�H[WUDFWHG�

ZLWK� VRGLXP� GRGHF\O� VXOSKDWH� �6'6�� DQG� HWKDQRO�

DEVROXWH� WKHQ� PL[HG� WKRURXJKO\� DERXW� �� PLQXWH�

until it became homogen. We added heptane plus 

EXW\ODWHG� K\GUR[\O� WROXHQH� �%+7�� DQG�PL[HG�ZLWK�

YRUWH[� LQ� �� PLQXWH�� 7KH� VROXWLRQ� ZDV� FHQWULIXJHG�

about 10 minutes in 2000 RPM then result a clear 

solution and a little precipitation. A clear solution 

was then separated and steamed using N2 until dry. 

:H�WKHQ�DGGHG�PRELOH�SKDVH�VROYHQW�+3/&�DQG�PL[�

ZLWK�YRUWH[� IRU� ���PLQXWHV��7KH� VROXWLRQ�ZDV� WKHQ�

transported to YLDO�LQVHUW�and ready to be measured 

with HPLC. We compared the curve of the sample 

with standard curve for serum retinol. 

'LHWDU\�&RQVXPSWLRQ��,QWDNH

Food intake was collected by using 24-hour dietary 

recall method for two consecutive days. The 

enumerator interviewed the mother or child care-

giver to obtain daily food intake of the children. Some 

foods were commercially prepared or processed food 

bought from food-stalls around the village. We bought 

those foods to be measured by food scale and get the 

ingredients and converted its energy and nutrients 

content based on Indonesian food composition table.21 

7KLV� HIIRUW� ZDV� GRQH� LQ� RUGHU� WR�PLQLPL]H� HUURU� LQ�

the estimation of food intake from local street food 

frequently consumed by the samples.

'DWD�3URFHVVLQJ

All the collected data was coded in accordance with 

prepared codebook. We did double entry data and 

rechecked the completeness and consistency of all the 

information entered. When incomplete information 

ZDV� IRXQG�� WKH�¿HOG�FRRUGLQDWRU�DQG�HQXPHUDWRU�ZHQW�

EDFN� WR� KRXVHKROG� WR� IXO¿O� WKH� PLVVLQJ� GDWD�� 'XULQJ�

data processing, frequency tables and cross-tabulation 

EHWZHHQ�YDULDEOHV�ZHUH�DQDO\]HG�IRU�QRPLQDO�DQG�RUGLQDO�

GDWD��DQG�PHDVXUHPHQW�RI�FHQWUDO�WHQGHQF\�ZDV�DQDO\]HG�

for continuous variabels to know data consistency check.

'DWD�$QDO\VHV

The secondary data used for this analysis were only for 

pair data of the same children age 6-59-month-old at 

baseline and endline. Since this paper only include pair 

children available at base- and endline study as a cohort 

VWXG\��DGGLWLRQDO�FKLOGUHQ�DW�HQGOLQH�ZHUH�H[FOXGHG�IURP�

the analysis since there were no data at baseline as shown 

in Diagram 1. We did univariate analyses to study the 

behavior of each variable and compute the prevalence 

RI� DQHPLD� DQG�YLWDPLQ�$�GH¿FLHQF\��3DLUHG� W�WHVW�ZDV�

HPSOR\HG�WR�HYDOXDWH�WKH�HIIHFWLYHQHVV�RI�IRUWL¿FDWLRQ�RI�

unbranded vegetable oil with vitamin A on hemoglobin 

and serum retinol among young children.

(WKLFDO�&OHDUDQFH

The study was approved by Ethical Committee 

RI� +HDOWK� 5HVHDUFK� RI� 1,+5'� QXPEHU� .(�������

EC/262/2011 dated back May 3, 2011.

RESULTS

In general, age of the parents were 30-39 years old. 

About half of them were completed elementary 

VFKRRO��IDWKHU������PRWKHU�������,Q�DGGLWLRQ��PRUH�
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than half of the fathers worked as unskilled blue 

FROODU�ODERU�LQ�DJULFXOWXUDO�VHFWRU�������DQG�DERXW����

SHUFHQW�RI�WKH�PRWKHUV�ZHUH�KRXVHZLYHV��7DEOH����

At the baseline, almost half of young children were at 

WKH�DJH�RI������PRQWKV��7DEOH�����7KHUH�ZHUH�HTXDO�VL]H�

RI�FKLOGUHQ�E\�VH[�DQG�OHVV�WKDQ�KDOI�ZHUH�WKH�¿UVW�FKLOG��

7KHUH�ZHUH�DERXW�����SHUFHQW�ORZ�ELUWK�ZHLJKW��/%:��

FKLOGUHQ��RQO\���SDUHQWV�KDV�QR�UHFRUG�RI�WKHLU�EDE\¶V�

ELUWK� ZHLJKW��� $ERXW� ����� SHUFHQW� RI� FKLOGUHQ� KDYH�

UHFHLYHG�YLWDPLQ�$�FDSVXOH��9$&��LQ�WKH�ODVW���PRQWKV�

Tabel 1. Parental Characteristics

Characteristics
Father Mother

n � n �

$JH��\HDUV�

- 20-29 20 15,9 49 38,9

- 30-39 63 50,0 59 46,8

- 40-49 31 24,6 17 13,5

- 50-59 10 7,9 1 0,8

- ! �� 2 1,6 - -

Education

- No schooling 4 3,2 4 3,2

- Elementary School 68 54,0 61 48,4

- Junior High School 33 26,1 41 32,5

- Senior High School 21 16,7 18 14,3

- Higher education - - 2 1,6

Occupation

- Civil Servant 2 1,6 - -

- Private Servant 3 2.4 3 2,4

- Trader 34 27,0 5 4,0

- Services 4 3,2 1 0,8

- Farmer 2 1,6 - -

- Unskilled labor 81 64,1 4 3,2

- Housewife - - 113 89,6

Total 126 100 126 100

Tabel 2. Characteristics of Young Children

Characteristics n �

$JH��PRQWKV�

- 6-11  60 47,6

- 12-23 40 31,7

- 24-59 26 20,7

*HQGHU

- Boys 61 48,4

- *LUOV 65 51,6

Child number

- 1 45 35,7

- ! � 81 64,3

Low Birth Weight

- Yes 8 6.3

- No 116 92.1

- Missing 2 1.6

5HFHLYHG�9$&�LQ�WKH�ODVW���PRQWKV

- Yes 121 96.0

- Never 2

- Missing 3 2.4

Total 126 100

As displayed in Table 3, the average intake of unbranded 

vegetable oil among infants aged 6-11mos has increased 

from 1.89+0.65 g in 2011 to 15.14+1.29 g/d in 2012, the 

highest increase compared to the two older groups because 

children ate a more variety of foods containing cooking oil 

with increasing age. Levels of energy, protein, fat intakes 

LQ������DQG������ZHUH�LQFUHDVLQJ�LQVLJQL¿FDQWO\��KRZHYHU�

there were still below recommended dietary allowances. 

7DEOH���VKRZHG�WKDW�WKHUH�ZHUH�VLJQL¿FDQW�GLIIHUHQFH�RI�

most nutrient intakes. However, by using percent RDA for 

older age group 1-3 year-old for the endline in 2012 since 

the age of the children become 18-23 month-old, there 

ZHUH�QR�VLJQL¿FDQW�GLIIHUHQFH�IRU�QXWULHQW�LQWDNHV��

7DEHO����'LHWDU\�DQG�1XWULHQW�,QWDNHV�RI�<RXQJ�&KLOGUHQ������PRQWKV�DW�EDVHOLQH��������DQG�DIWHU�RQH�\HDU�LQWURGXFWLRQ�RI�

IRUWL¿HG�FRRNLQJ�RLO�������

Consumption/Intake
2011 2012

0HDQ�GLII�>����&,@ p
n Mean±SE n Mean±SE

9HJHWDEOH�2LO��J�G� 60 1,89±0,65 60 15,14±1,29 ������>�����������@ 0,000

(QHUJ\�NFDO� 60 296,4±31,1 60 579,9±25,1 ������>�����������@ 0,000

3URWHLQ��J� 60 9,8±1,1 60 19,4±0,9 ����>��������@ 0,000

$QLPDO�SURWHLQ��J� 60 5,7±0,8 60 10,9±0,9 ����>�������@ 0,000

)DWV��J� 60 7,8±1,3 60 22,5±1,2 �����>���������@ 0,000

9LWDPLQ�$��PFJ� 60 296,13±57,22 60 428,65±109,05 �������>�������������@ 0,280

$QLPDO�9LWDPLQ�$���PFJ� 60 142,83±52,05 60 195,26±109,14 ������>��������������@ 0,673

9LWDPLQ�&��PJ� 60 8,35±1,52 60 9,07±1,07 �����>����������@ 0,663

)H��PJ� 60 2,72±0,49 60 4,28±0,59 �����>���������@ 0,028

Notes:
5'$�HQHUJ\�IRU�����PRV �����NFDO�������PRV �����NFDO������\HDUV ������NFDO
5'$�SURWHLQ�IRU�����PRV ����J�������PRV ����J������\HDUV ����J
5'$�IDW�IRU�����PRV ����J�������PRV ����J������\HDUV ����J
5'$�YLWDPLQ�$�IRU�����PRV �����PFJ�������PRV �����PFJ������\HDUV �����PFJ
5'$�YLWDPLQ�&�IRU�����PRV ����PJ�������PRV ����PJ������\HDUV ����PJ
5'$�LURQ�IRU�����PRV ���PJ�������PRV ���PJ������\HDUV ���PJ
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Average consumption of unbranded vegetable oil 

among children aged 12-23 mos was increased 

VLJQL¿FDQWO\��S�������IURP�����+1.7 g/d in 2011 to 

20.0+����J�G�LQ�������7DEOH�����:KLOH�� WKH�DYHUDJH�

intakes of energy, protein, and fats in both years were 

still below the recommended dietary allowances. 

There were insignifantly difference intakes of 

energy, protein, fats, vitamin A and vitamin C, and 

LURQ�EHWZHHQ�WKRVH�WZR�\HDUV��S!�������

As displayed in Table 5, the average consumption 

of unbranded vegetable oil among children 24-59 

months was not different between 2011 and 2012 

�S!������� 6LPLODU� FRQGLWLRQ� WR� \RXQJHU� JURXS� RI�

children, the average consumption of energy, protein, 

fats, vitamin A, vitamin C, and iron in this group in 

�����ZDV�LQGLIIHUHQFH�IURP�WKRVH�RI�������S!������

3UHYDOHQFH�RI�9LWDPLQ�$�'H¿FLHQF\

%\�XVLQJ�:+2�FULWHULD�FXW�RII�SRLQW�WR�GH¿QH�YLWDPLQ�

$�GH¿FLHQF\��RIW�����PJ�GO24, there was an overall 

GHFUHDVH� VLJQL¿FDQWO\� LQ� WKH� SUHYDOHQFH� RI� YLWDPLQ�

$�GH¿FLHQF\�DPRQJ�FKLOGUHQ������PRQWKV��7DEOH�����

+RZHYHU�� VWUDWL¿HG�E\�DJH�JURXS� LW� VKRZQ� WKDW� WKH�

VLJQL¿FDQW�GHFUHDVH�ZDV�IRXQG�RQO\�DPRQJ�FKLOGUHQ�

DJHG� ������ PRQWKV� �S�������� ZKLOH� WKH� RWKHU� WZR�

JURXSV�ZDV�LQVLJQL¿FDQWO\�GHFUHDVHG��S!������

7DEHO����'LHWDU\�DQG�1XWULHQWV�,QWDNH�RI�<RXQJ�&KLOGUHQ�������0RQWKV�DW�EDVHOLQH��������DQG�DIWHU�RQH�\HDU�LQWURGXFWLRQ�RI�

IRUWL¿HG�FRRNLQJ�RLO�������

Intake 2011 2012 0HDQ�GLII�>����&,@ p

n Mean±SE n Mean±SE

9HJHWDEOH�RLO��J�G� 40 12,34±1,74 40 20,04±1,68 �����>����������@ 0,001

(QHUJ\��NFDO� 40 627,1±69,7 40 764,9±33,4 ������>����������@ 0,060

3URWHLQ��J� 40 20,9±2,7 40 25,1±1,3 ����>��������@ 0,128

$QLPDO�3URWHLQ��J� 40 11,5±2,2 40 14,2±1,1 ����>�������@ 0,239

/HPDN��J� 40 24,6±2,9 40 28,6±1,6 ����>���������@ 0,205

9LWDPLQ�$��PFJ� 40 547,01±92,07 40 591,80±114,54 ������>��������������@ 0,750

$QLPDO�9LWDPLQ�$��PFJ� 40 124,70±42,85 40 231,35±101,24 �������>��������������@ 0,330

9LWDPLQ�&��PJ� 40 15,77±4,37 40 12,22±1,72 ������>�����������@ 0,438

)H��PJ� 40 6,19±1,61 40 5,50±0,96 ������>����������@ 0,648

Note:
5'$�HQHUJ\�IRU�����\HDUV ������NFDO������\HDUV ������NFDO
5'$�SURWHLQ�IRU�����\HDUV ����J������\HDUV ����J
5'$�ID�IRU�����\HDUV ����J������\HDUV ����J
5'$�YLWDPLQ�$�IRU�����\HDUV �����PFJ������\HDUV �����PFJ
5'$�YLWDPLQ�&�IRU�����\HDUV ����PJ������\HDUV ����PJ
5'$�LURQ�IRU�����\HDUV ���PJ������\HDUV ���PJ

7DEHO����'LHWDU\�DQG�1XWULHQWV�,QWDNH�RI�<RXQJ�&KLOGUHQ�������PRQWKV�DW�EDVHOLQH��������DQG�DIWHU�RQH�\HDU�LQWURGXFWLRQ�RI�

IRUWL¿HG�FRRNLQJ�RLO�������

2011 2012 0HDQ�GLII�>����&,@ p

n Mean±SE n Mean±SE

9HJHWDEOH�RLO��J�G� 26 25,89±2,96 26 25,17±2,78 ������>����������@ 0,869

(QHUJL��NYDO� 26 1028,5±77,4 26 940,1±56,8 ������>������������@ 0,391

3URWHLQ��J� 26 29,2±2,4 26 29,3±2,4 ����>��������@ 0,971

$QLPDO�3URWHLQ��J� 26 14,5±2,1 26 15,3±1,9 ����>��������@ 0,789

)DWV��J� 26 39,0±3,3 26 35,4±2,7 �����>���������@ 0,455

9LWDPLQ�$��PFJ� 26 910,90±146,08 26 565,73±66,32 ��������>�������������@ 0,064

$QLPDO�9LWDPLQ�$��PFJ� 26 218,23±66,21 26 171,03±36,89 �������>��������������@ 0,565

9LWDPLQ�&��PJ� 26 24,15±5,29 26 12,67±2,08 �������>�����������@ 0,058

)H��PJ� 26 9,33±2,85 26 5,66±1,05 ������>�����������@ 0,244
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3UHYDOHQFH�RI�,URQ�'H¿FLHQF\�$QHPLD

By using WHO cut-off point of anemia25, the overall 

SUHYDOHQFH� RI� LURQ� GH¿FLHQF\� DQHPLD� DPRQJ� \RXQJ�

children was about 43.7 percent, and it was declining 

VLJQL¿FDQWO\�LQ���������������6XFK�D�GHFUHDVHG�PDLQO\�

DPRQJ�FKLOGUHQ�DJHG�������PRQWKV��S��������ZKLOH�LQ�

other groups there were a tendency of decreasing in 

WKH�SUHYDOHQFH��WKRXJK�LW�LV�QRW�VWDWLVWLFDOO\�VLJQL¿FDQW�

7KH�'LIIHUHQFH�RI�6HUXP�9LWDPLQ�$�DQG�

+HPRJORELQ�LQ������DQG�����

,Q�WRWDO��VHUXP�UHWLQRO�ZDV�LQFUHDVHG�VLJQL¿FDQWO\�DPRQJ�

WKHVH�WKUHH�JURXSV��S��������$PRQJ�FKLOGUHQ�DJHG�������

12-23, 24-59 months, serum retinol was increased from 

29.6+1.6, 27,9±1,8,  29,4±1,1 g/dl in 2011 to 34.6+1.4, 

34,7±1,4,  35,2±0,9 g/dl in 2012, respectively. Eventhough, 

WKHUH�ZDV�LQVLJQL¿FDQWO\�LQFUHDVHG�LQ�FKLOGUHQ�DJHG������

months the hemoglobin level among children aged 12-23 

DQG�������ZHUH� LQFUHDVHG�VLJQL¿FDQWO\� IURP�����+0.23, 

11.9+0.3 in 2011 to 11.6+0.2, 12.7+0.3 mg/L.

DISCUSSIONS

This study found that the average intake of energy, 

protein, fats, vitamin A, vitamin C and iron in 

both years of base- and endline were below the 

recommended dietary allowances. There were 

similar in all nutrient intakes and also vegetable oil 

intake in the oldest age group of 24-59 mos, Or in 

other word, they have a similar intake patterns A 

study by Sumedi et al22 found that higher variety 

of foods intake in this age group compared to the 

younger age group. Lack of vitamin A intake from 

daily food consumption among these age groups was 

in accordance with other study.23 Increase of dietary 

intake of most nutrients and vegetable oil intake 

H[FHSW� IRU� YLWDPLQ�$� DQG� LURQ� LQWDNH� IRXQG� LQ� WKH�

youngest age group of 6-11 mos. It is understandable 

that the increasing intake due to increasing age of 

6-11 mos in 2011 to 18-23 mos in 2012. Compared 

with age of 12-23 mos at baseline nutrient intakes 

ZHUH� VLPLODU� �HQGOLQH� RI� �����PRV�  � ������ J�G� LQ�

2011 compare to 12.34 g/d baseline of 12-23 mos 

LQ� ������� 8QEUDQGHG� YHJHWDEOH� RLO� FRQVXPSWLRQ�

among young children age 6-11 and 12-23 months 

were increased. Complementary feeding for infants 

aged 6-11 months and foods for children aged 12-23 

months are always having limited amount of vegetable 

oil. Increasing age, it is always followed by diversity 

7DEHO����3UHYDOHQFH� RI� 9LWDPLQ� $� 'H¿FLHQF\� DPRQJ�

<RXQJ�&KLOGUHQ�DW�EDVHOLQH��������DQG�DIWHU�RQH�

\HDU�LQWURGXFWLRQ�RI�IRUWL¿HG�FRRNLQJ�RLO�������

Age group
2011 2012

p
 n � n �

6-11 months 60 18,3 60 10,0 0,133

12-23 months 40 20,0 40 0,0 0,003

24-59 months 26 19,2 26 3,8 0,103

6-59 months 126 19,0 126 5,6 0,003

7DEHO����3UHYDOHQFH�RI�,URQ�'H¿FLHQF\�$QHPLD�LQ�<RXQJ�

&KLOGUHQ� DW� EDVHOLQH� ������� DQG� DIWHU� RQH� \HDU�

LQWURGXFWLRQ�RI�IRUWL¿HG�FRRNLQJ�RLO�������

Age groups
2011 2012

p
 n � n �

6-11 months 60 53,3 60 41,7 0,180

12-23 months 40 45,0 40 20,0 0,003

24-59 months 26 19,2 26 11,5 0,327

  6-59 months 126 43,7 126 28,6 0,001

7DEHO����7KH�'LIIHUHQFH�RI�6HUXP�5HWLQRO�DQG�+HPRJORELQ�DPRQJ�<RXQJ�&KLOGUHQ�DW�EDVHOLQH��������DQG�DIWHU�RQH�\HDU�

LQWURGXFWLRQ�RI�IRUWL¿HG�FRRNLQJ�RLO�������

9DULDEOHV
2011 2012

0HDQ�GLII�>����&,@
Sig. 

���WDLOHG� n Mean±SE n Mean±SE

6-11 months

���6HUXP�9LWDPLQ�$���J�G/� 60 29,58±1,57 60 34,65±1,35 �����>���������@ 0,010

���+HPRJORELQ��J�G/� 60 11,00±0,15 60 11,13±0,20 �����>����������@ 0,596

12-23 months

���6HUXP�9LWDPLQ�$���J�G/� 40 27,91±1,80 40 34,73±1,40 �����>����������@ 0,002

���+HPRJORELQ��J�G/� 40 11,00±0,23 40 11,56±0,21 �����>���������@ 0,028

24-59 months

���6HUXP�9LWDPLQ�$���J�G/� 26 31,11±2,57 26 37,13±2,14 �����>����������@ 0,034

���+HPRJORELQ��J�G/� 26 11,88±0,25 26 12,70±0,28 �����>���������@ 0,009

6-59 months

���6HUXP�9LWDPLQ�$���J�G/� 126 29,36±1,07 126 35,19±0,89 �����>���������@ 0.000

���+HPRJORELQ��J�G/� 126 11,18±0,12 126 11,59±0,14 �����>���������@ 0,009
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of foods consumed by children. However, when the 

children getting older, the amount of vegetable oil 

consumed daily is relatively constant  and also similar. 

It is understandable level of vegetable oil intake 

among children 6-11 months on average is 1,9±0,7 

g/d since the ingredients of their complementary 

feeding was less contents of vegetable oil. When they 

grown up, their daily foods consumed contained 

more vegetable oil. Therefore, consumption of 

YLWDPLQ�$�IURP�IRUWL¿HG�YHJHWDEOH�ZDV�DOVR�LQFUHDVH��

$QRWKHU�VWXG\�VKRZHG�YLWDPLQ�$�FRQWHQW�LQ�IRUWL¿HG�

vegetable oil contributed 25.9 to 42.1 percent RDA 

of daily intake of children 12-59 mos.24

This study has demonstrated the effectiveness of 

IRUWL¿FDWLRQ�XQEUDQGHG�YHJHWDEOH�RLO�ZLWK�YLWDPLQ�$�WR�

increase the overall serum retinol and hemoglobin level. 

6WUDWL¿HG�E\� DJH�JURXSV� UHYHDOHG� WKDW� VHUXP�YLWDPLQ�

$� OHYHO� ZDV� VLJQL¿FDQWO\� LQFUHDVH� LQ� DOO� DJH� JURXSV��

ZKLOH� KHPRJORELQ� OHYHO� IDLOHG� WR� VKRZ� VLJQL¿FDQW�

improvement in the youngest and oldest age groups. 

$FKDGL¶V� HW� DO�� IRXQG� D� PHGLDQ� RI� ���� J�G� 892�

consumed by a household with 5 family members, 

so it is possible the average consumption of 

unbranded vegetable oil per person is about 26 g/d. 

The present study displayed retinyl palmitate content 

in unbranded vegetable oil is about 43.6+2.5 IU/g 

at factory, 28.3+7.7 IU/g at district’s distributor, 

25.7+10.5 IU/g at food stall in the village, and 

28.5+12.0 at households.23

$Q�LPSRUWDQW�¿QGLQJ�RI�WKLV�VWXG\�LV�IRUWL¿FDWLRQ�RI�

unbranded vegetable oil with vitamin A decreased 

WKH� SUHYDOHQFH� RI� YLWDPLQ�$� GH¿FLHQF\� LQ� DOO� DJH�

JURXSV�� 7KH� SUHYDOHQFH� RI� YLWDPLQ� $� GH¿FLHQF\�

DPRQJ� FKLOGUHQ� DJH� ����� ZDV� ������ LQ� ����� DQG�

GHFUHDVH� WR� ����� LQ� ������ ,Q� DGGLWLRQ�� D� UHGXFWLRQ�

RI�WKH�SUHYDOHQFH�RI�LURQ�GH¿FLHQF\�DQHPLD�LV�IRXQG�

IURP�������LQ������WR�������LQ������

At the baseline, the average of serum retinol 

among children age 6-11, 12-23, and 24-59 months 

ZHUH� ����������� �J�G/�� ����������� �J�G/�� GDQ�

������������J�G/��7KLV�¿QGLQJ�LV�UHODWLYHO\�VLPLODU�

with Sandjaja’s 24�¿QGLQJ��6OLJKW�GLIIHUHQFH�PLJKW�EH�

GXH� WR� GLIIHUHQFH� VDPSOH� VL]H�� 7KH�PDLQ� REMHFWLYH�

of this study was to measure the improvement 

of vitamin A status. It was shown that vitamin A 

VWDWXV�ZDV�VLJQL¿FDQWO\�LPSURYHG��+RZHYHU��D�ORW�RI�

FKLOGUHQ�ZHUH� H[FOXGHG� IURP� WKLV� DQDO\VLV� EHFDXVH�

at endline in 2012 were not included in the baseline. 

Only 126 children out of 890 children included in the 

analysis. This limitation may reduce the power of the 

test. Backward calculation showed that using alpha 

error 10 percent, the power of test was 96.56, 88.30 

and 73.89 percent for children 6-11, 12-23, and 24-

59 mos respectively. The overall power of the test for 

6-59 mos remain high as 99.89 percent. 

:H� FRQ¿UPHG� DQ� LQFUHDVH� VHUXP� UHWLQRO� LQ� DOO� DJH�

group and hemoglobin level in 12-23 and 24-59 age 

JURXSV� DIWHU� RQH� \HDU� LQWHUYHQWLRQ� RI� IRUWL¿FDWLRQ�

unbranded vegetable oil with vitamin A in the form 

RI�UHWLQ\O�SDOPLWDWH��S��������

)RUWL¿FDWLRQ�RI�XQEUDQGHG�YHJHWDEOH�RLO�ZLWK�YLWDPLQ�

A is one strategie that can be implemented to handle 

vitamin A in addition to vitamin A supplementation and 

IRRG�GLYHUVL¿FDWLRQ��5HVXOW�IURP�YLWDPLQ�$�LQWHUYHQWLRQ�

VWXG\�E\�7DQXPLKDUGMR�HW�DO���������VKRZHG�DQ�LQFUHDVH�

of both vitamin A status and hemoglobin level.25 

,Q�FRQFOXVLRQ��D�RQH�\HDU� IRUWL¿FDWLRQ�RI�YHJHWDEOH�

oil with vitamin A increases serum retinol and 

hemoglobin of young children from poor families.
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