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ABSTRACT  

 

The mandatory wheat flour fortification program in Indonesia aims to reduce the prevalence of iron 

deficiency anemia (IDA). However, the effectiveness of this program is  rarely evaluated. This study 

analyses the contribution of consumption of wheat flour and processed food to  intake of Fe, Zn, and 

vitamin B9 (folate) using data from the 2014 Indonesian Food Consumption Survey (SKMI). The study 

used  a cross-sectional research design and included a large sample of 145,360 individuals. The results 

clearly show that the average wheat flour consumption of the Indonesian population is below the 

recommended consumption level of 75 g/cap/day for a successful food fortification program, with an 

average of only 43.17±72.78 g/cap/day. In particular,  only- a small portion of the Indonesian 

population, ranging from 10-30%, consumes wheat flour above the recommended level. Consumption 

of wheat flour of 75 g or more per capita per day contributes to the Recommended Daily Allowance 

(RDA) for iron, zinc, and folate intake, providing 20.35±11.96% of the RDA for iron, 57.52±32.73% 

of the RDA for zinc, and 12.01±6.45% of the RDA for folate. Regular monitoring of wheat flour 

consumption is needed to assess the impact of flour fortification in reducing micronutrient deficiencies 

in Indonesia.  The Indonesian Food Consumption Survey (SKMI) needs to be conducted now and 

periodically in the future to continue to monitor the developments in wheat  flour consumption and its 

contribution in overcoming the IDA problem, as a basis for improving policies to address the problem 

of Iron Deficiency Anemia (IDA) in Indonesia. 
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INTRODUCTION 

Micronutrient deficiency, also known as hidden hunger, is still a health problem in Indonesia. 

Hidden hunger is a condition of micronutrient deficiency that does not show signs of hunger but has an 

impact on the quality of human resources (Khomsan et al., 2023). Hidden hunger problems in Indonesia 

include iron deficiency anemia (IDA), zinc deficiency, and folic acid deficiency. Even Riskesdas (2018) 

revealed that the prevalence of IDA is still relatively high. The prevalence of IDA in Indonesia is 23.7%, 

even higher in adolescents at 32%, and pregnant women at 48.9% (MoH 2019).  

Micronutrients are very important for increasing work productivity, intelligence, and immunity. 

Micronutrient deficiencies can affect the quality of human resources. In the short term, IDA can cause 

delays in physical growth and reproductive maturity. Meanwhile, in the long term, iron deficiency can 

increase risks for mothers and babies during pregnancy, such as low birth weight (LBW), miscarriage, 

bleeding during childbirth, and even death of mother and baby (MoH 2014). Indonesia has experienced 

losses of more than   50 trillion rupiah due to reduced labor productivity caused by IDA, not including 

health service  costs due to severe micronutrient deficiencies (Martianto 2022). In addition, zinc and 
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folic acid deficiencies are significantly associated with impaired child growth and development (Mrimi 

et al., 2022). Thus, in the long run, micronutrient deficiencies can  hinder the achievement of a 

Indonesia Emas (Golden Indonesia) 2045, which is characterized by superior human resources. 

Food fortification is one strategy that can be used to overcome micronutrient problems. A 

review by Olson et al. (2021) found that food fortification was proven to be effective and was  the most 

cost-effective method, at a cost of USD 66 per disability-adjusted life years (DALYs). The health 

benefit-cost ratio of food fortification is estimated at USD 17 for every USD 1 invested (Spohrer et al. 

2013). The Indonesian government has implemented mandatory fortification of wheat flour as an  

alternative solution to overcome  micronutrient problems in Indonesia, particularly to overcome the 

problem of iron deficiency anemia (IDA) and several other micronutrients such as zinc and several B 

vitamins. 

Mandatory wheat flour fortification in Indonesia has existed for two decades since 1998. In 

addition, to increase the effectiveness of wheat flour fortification, the government has several times 

adjusted the standards for adding micronutrients.  In SNI number 3751:2018, the government changes 

the type of iron fortification from iron to ferrous sulfate, ferrous fumarate, or sodium ferri-EDTA to 

increase effectiveness (BSN 2018). 

Mandatory fortification of wheat flour has been in place for almost two decades, and 

fortification standards have been adjusted accordingly. However, research regarding the effectiveness 

of mandatory fortification of wheat flour  at the national level, based on  economic strata (income 

quintiles), age groups, and rural-urban areas is still needed. SKMI 2014 data is complete and up-to-date 

food consumption data to answer these questions. Therefore, this study analyzes the contribution of 

consumption of wheat flour and processed food to intake of  Fe, Zn, and vitamin B9 using SKMI 2014 

data. 

 

METHODS 

Design, place, and time 

This study is a non-experimental study with a cross-sectional research design. The data 

collection was conducted by the Ministry of Health of the Republic of Indonesia (Kemenkes RI) in 

2014 in 33 provinces in Indonesia, which received ethical approval from the Ethics Committee of the 

National Institute of Health (Balitbangkes) number LB.02.015/5.2/KE.006/2013. The data analysis for 

this paper was conducted in Jakarta in January 2024. 

 

Type and Method of Data Collection 

The data used in this study is  secondary, namely data from the 2014 Indonesian Food 

Consumption Survey (SKMI)  from the Indonesian Ministry of Health.  Data collection was carried out 

by trained nutritionists throughout Indonesia using the 1x24-hour recall method with a sample coverage 
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of 145,360 subjects. The analysis process is  weighted to see the representation of  the actual population 

conditions. The distribution of subjects by age group and gender is shown below (Table 1). 

 

Table 1. Number of subjects by group 

Group Number of subjects according to 

SKMI 2014 

Proportion of subjects after 

weighting (%) 

Male Female Total Male Female Total 

Toddlers (0-5 years old) 4989 4558 9547 5,2 4,8 5,0 

Children (6-12 years old) 9756 8818 18574 9,6 9,2 9,4 

Adolescents (13-18 years old) 9164 9004 18168 12,1 11,6 11,9 

Adults (19-49 years old) 30885 36103 66988 50,8 51,9 51,3 

Adults (50-60 years old) 9265 9471 18736 14,7 13,6 14,1 

Elderly (>60 years old) 6438 6909 13347 7,7 8,9 8,3 

Pregnant women* 0 521 521 0 0,4 0,4 

Total 70497 74863 145360 100,0 100,0 100,0 
Notes: *The pregnant women group is part of the adolescent and adult age groups who were pregnant at the time of data collection. 

 

Data Processing and Analysis 

Prevalence of micronutrient deficiency. EAR (Estimated Average Requirement) cut-off points 

were used to estimate the prevalence of micronutrient deficiencies in the population. 

Wheat flour consumption. The individual food consumption analyzed in this study is the 

consumption of wheat flour and its processed products. . Wheat flour consumption is calculated by 

multiplying the total consumption of wheat flour and processed flour  by a  conversion factor. The data 

is then analyzed based on age group, income quintile, and area  of residence. The conversion factor 

used in this study refers to the wheat flour conversion factor used in Hardinsyah and Amalia’s (2007) 

research, as seen in Table 2. This conversion factor was carried by considering the composition of wheat 

flour against the composition of processed wheat food. 

 

Table 2. Wheat flour conversion factor 

Processed Food Conversion factor 

Wheat Flour 1,00 

Wet Noodles 0,33 

Instant Noodles 0,92 

Macaroni 0,92 

Unsalted Bread 0,68 

Sweet Bread 0,68 

Biscuit 1,00 

Wet Cookies 0,47 

Fried Food 0,25 

Meatball Noodles 0,33 

Kids snacks 0,92 
Source: Hardinsyah and Amalia (2007) 

 

Micronutrient intake. The micronutrient intake analyzed in this study consisted of the 

micronutrients listed in the SNI of wheat flour and those listed in the Indonesian Table of Food 

Composition (TKPI), which consisted of Fe, Zn, and folate intake. Micronutrient intake was obtained 
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by comparing the TKPI nutrient content per 100 g with the raw weight of the food consumed. The TKPI 

used is the 2017 TKPI (Ministry of Health 2018), which was enriched with various sources from the 

Malaysian Food Composition Database (MyFCD), Australian Food Composition Database, and folic 

acid content tables from SEAMEO RECFON. 

 

RESULTS AND DISCUSSION 

 

Proportion of dietary inadequacy. Analysis of micronutrient insufficieny using the EAR cut-

off points shows that the proportion of inadequate intakes of Fe, Zn, and folic acid is  still relatively 

high. The proportions of insufficient  intake of Fe, Zn, and folic acid was 41.6%, 64.3%, and 98.2%, 

respectively. The highest proportion of Fe deficiency was found in pregnant women (89.3%), , followed 

by adolescents (56.6%) and adults aged 19-49 years (50.4%). Meanwhile, the highest proportion of Zn 

deficiency was found in the elderly group (77.8%), followed by the pregnant women (72.8%), and the 

proportion of folate deficiency was above 95% in all subject groups. This shows  the need to evaluate 

and improve the effectiveness of micronutrient deficiency prevention programs in Indonesia. 

 

Table 3. The proportion of inadequate intake of Fe, Zn, and folic acid using EAR cut-points 

Group Proportion of inadequate nutrition (%) 

Fe Zn Vitamin B9 

Toddlers (0-5 years old) 42,0 28,6 95,9 

Children (6-12 years old) 28,7 46,9 98,3 

Adolescents (13-18 years old) 56,6 70,5 99,0 

Adults (19-49 years old) 50,4 67,8 98,2 

Adults (50-60 years old) 19,1 71,8 98,1 

Elderly (>60 years old) 26,5 77,8 98,6 

Pregnant women 89,3 72,8 99,6 

Total 41,6 64,3 98,2 

  

Wheat four consumption. Wheat flour consumption in Indonesia is around  43.17±72.78 

g/cap/day. This figure is still far from the minimum limit for wheat consumption which  can provide an 

optimal fortification effect of 75 g/cap/day (WHO 2016). 

 

Table 4. Average wheat flour consumption 

Group Average wheat flour consumption (g/day) 

Toddlers (0-5 years old) 43,22±60,91 

Children (6-12 years old) 64,72±84,20 

Adolescents (13-18 years old) 61,65±90,69 

Adults (19-49 years old) 40,78±71,81 

Adults (50-60 years old) 27,53±54,13 

Elderly (>60 years old) 21,89±45,29 

Pregnant women 49,35±70,96 

Total 43,17±72,78 
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According to the age group, the highest consumption of wheat flour  was in the children's age 

group (6-12 years), namely 64.72±84.20 g/cap/day, followed by the adolescents' age group (13-18 

years), was 61.65±90.69 g/cap/day. The average consumption of  wheat flour for pregnant women was 

49.35±70.96 g/cap/day. However, this consumption still did not reach the minimum limit for wheat 

flour consumption recommended by the WHO (75 g/cap/day). Meanwhile, the lowest consumption of 

wheat consumption flour was found in the older age group (>60 years), with an average consumption 

of 21.89±45.29 g/cap/day.   

Table 4 also shows that the average  data on wheat flour consumption is not normally 

distributed, with a standard deviation of 72.78. This is because not all subjects consumed wheat flour. 

Descriptive analysis showed that the median consumption of wheat flour for all subjects was 9.2 g/day. 

However, in some age groups (adults 19-49 years, adults 50-60 years, and the elderly), the median 

consumption of wheat flour was 0 g/day. This is because only 52.8% of the subjects consumed wheat 

flour, while the remaining 47.2% did not. In addition, the distribution of subjects who consumed wheat 

flour among adults aged 19-49 years, adults aged 50-60 years, and the elderly was 49.9%, 43.5%, and 

40.5%, respectively. 

 

 

Figure 1. Distribution of wheat flour consumption by age group 

 

 The majority of Indonesian people still consume less than 75 g/cap/day (70-90%) of wheat 

flour, and only 10-30% consume more than 75 g/cap/day. Based on  age group, 91.16% of the elderly 

(>60 years) consumed less than 75 g/cap/day of wheat flour. Meanwhile, the children's age group (6-

12 years) has the highest proportion of wheat flour consumption, namely more than 75 g/cap/day 

(30.56%). 
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 Based on income quintiles, average consumption of wheat flour increases with increasing  

income class. The highest average wheat flour consumption was  in income quintile 5 (52.43±77.86 

g/cap/day), and the lowest average wheat flour consumption was in income quintile 1 (26.51±60.27 

g/cap/day). 

 

Figure 2. Average wheat flour consumption (g/cap/day) by income quintile 

 

The distribution of wheat flour consumption of less than 75 g/cap/day is also still high across 

all income classes. Analysis of the distribution of wheat flour consumption also shows that the 

percentage of wheat flour consumption of less than 75 g/cap/day also increases with increasing  income 

class,  with percentages ranging from 76.13 to 88.38%. 

 

 

Figure 3. Distribution of wheat flour consumption by income quintile 
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 Based on place of residence,  the average consumption of wheat flour  is higher in urban areas 

(52.20±77.60 g/cap/day) than in rural areas (35.73±67.66 g/cap/day). The distribution of wheat flour 

consumption of less than 75 g/cap/day is still high in urban (76.10%) and rural areas (84.03%). 

 

Table 5. Average wheat flour consumption by place of residence  

Place of residence  Average wheat flour consumption (g/day) 

Urban 52,20±77,60 

Rural 35,73±67,66 

Urban+Rural 43,17±72,78 

 

 

Figure 4. Distribution of flour consumption by areas 
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fortification in the future. In addition, food fortification efforts for other potential carriers can also be 

considered to overcome this gap in low wheat flour consumption (WHO 2021). 
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consumed <75 g/day of wheat flour and 20.35±11.96% to the RDA in subjects who consumed ≥75 

g/day wheat flour. 

 

Table 6. Average Fe intake from wheat flour consumption and contribution to the RDA 

Group Average Fe intake (mg/day) Contribution to RDA (%) 

Wheat flour 

consumption 

<75g/day 

Wheat flour 

consumption 

≥75g/day 

Wheat flour 

consumption 

<75g/day 

Wheat flour 

consumption 

≥75g/day 

Toddlers (0-5 years old) 0,22±0,28 1,85±0,79 2,81±6,61 20,34±11,82 

Children (6-12 years old) 0,25±0,29 2,19±1,05 2,83±3,34 24,74±12,41 

Adolescents (13-18 years old) 0,19±0,27 2,35±1,18 1,51±2,18 18,74±10,33 

Adults (19-49 years old) 0,16±0,26 2,18±1,06 1,26±2,20 18,41±12,14 

Adults (50-60 years old) 0,14±0,24 1,98±0,92 1,72±2,89 23,17±10,71 

Elderly (>60 years old) 0,14±0,24 1,81±0,88 1,61±2,80 21,27±10,06 

Pregnant women 0,23±0,29 2,00±0,97 0,84±1,10 7,47±3,67 

Total 0,17±0,26 2,16±1,06 1,66±3,03 20,35±11,96 

 

Based on age group, consumption of wheat flour  ≥75 g/cap/day can contribute 20.34 ± 11.82% 

of the RDA in the under-five age group (0-5 years) and 24.74 ± 12.41% of the RDA in the child age 

group (6-12 years). In the adolescent, adult, and elderly age groups, consumption of wheat flour ≥75 

g/cap/day contributes 18-24% to the RDA. Meanwhile, consumption of wheat flour  ≥75 g/cap/day 

contributed 7.47±3.67% to the RDA in the group of pregnant women. Consumption of wheat flour <75 

g/cap/day only contributes  1-3% of the RDA to Fe intake. Meanwhile, compared to total Fe intake, 

wheat flour consumption <75 g/cap/day contributed  1.2-2.5% of total daily Fe intake. In addition, 

consumption of wheat flour  ≥75 g/cap/day contributes  14-20% of the total daily Fe intake . 

 

 

Figure 4. Contribution of Fe intake from wheat flour to total Fe intake (%) 
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Zn intake from wheat flour consumption. The mean Zn intake from wheat flour consumption 

in subjects consuming <75 g/day ranged from 0.37 ± 0.57 mg/cap/day. Meanwhile, the mean Zn intake 

from wheat flour consumption in subjects who consumed wheat flour ≥75 g/day ranged from 4.65±2.28 

mg/cap/day. This Zn intake contributed 4.78±8.02% of the RDA in subjects who consumed less than 

75 g/day of wheat flour and 57.52±32.73% of the RDA in subjects who consumed more than 75 g/day 

of wheat flour.  

 

Table 7. Average Zn intake from wheat flour consumption and contribution to the RDA 

Group Average Zn intake (mg/day) Contribution to RDA (%) 

Wheat 

consumption 

<75g/day 

Wheat 

consumption 

≥75g/day 

Wheat 

consumption 

<75g/day 

Wheat 

consumption 

≥75g/day 

Toddlers (0-5 years old) 0,48±0,61 3,98±1,71 12,25±16,04 91,01±39,59 

Children (6-12 years old) 0,53±0,62 4,72±2,26 8,3±10,23 76,22±40,38 

Adolescents (13-18 years old) 0,42±0,59 5,07±2,54 4,25±6,06 50,80±25,37 

Adults (19-49 years old) 0,35±0,55 4,69±2,30 3,81±6,18 50,02±24,76 

Adults (50-60 years old) 0,31±0,52 4,26±1,98 3,41±5,82 45,14±21,62 

Elderly (>60 years old) 0,29±0,51 3,92±1,89 3,20±5,63 41,23±19,69 

Pregnant women 0,35±0,55 4,83±2,40 4,04±5,27 35,73±17,18 

Total 0,37±0,57 4,65±2,28 4,78±8,02 57,52±32,73 

 

Based on By group, consumption of wheat flour  ≥75 g/cap/day can contribute to  Zn intake of 

91.01±39.59% of the RDA in the under-five age group (0-5 years) and 76.22±40.38% of the RDA in 

the child’s age group (6-12 years). In the adolescent, adult, and elderly age groups, consumption of 

wheat flour  ≥75 g/cap/day contributes to  Zn intake of 40-60% of the RDA and in pregnant women the 

Zn intake of 35.73±17.18% of the RDA. Wheat flour consumption <75 g/cap/day only contributes 3-

5% of the RDA of  Zn intake. Meanwhile, when compared with the total Zn intake in a day, consumption 

of wheat flour  <75 g/cap/day contributes to 7-13% of the total Zn intake in a day. In addition, 

consumption of wheat flour  ≥75 g/cap/day contributes 50-61% of the total daily Zn intake. 
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Figure 5. Contribution of Zn intake from wheat flour to total Zn intake (%) 

 

Folic acid intake from wheat flour consumption. The mean folic acid intake from wheat flour 

consumption in subjects who consumed less than 75 g/day ranged from 3.71 ± 20.24 mcg/cap/day. 

Meanwhile, the mean intake of folic acid from wheat flour consumption in subjects who consumed ≥75 

g/day was about 43.16±21.23 mcg/cap/day. This folic acid intake contributed 0.98±1.63% to  the RDA 

in subjects who consumed less than 75 g/day of wheat flour and 12.01±6.45% in subjects who consumed 

≥75 g/day of wheat flour. 

 

Table 8. Average folic acid intake from wheat flour consumption and contribution to the RDA 

Group Average folic acid intake 

(mcg/day) 

Contribution to RDA (%) 

Wheat 

consumption 

<75g/day 

Wheat 

consumption 

≥75g/day 

Wheat 

consumption 

<75g/day 

Wheat 

consumption 

≥75g/day 

Toddlers (0-5 years old) 4,49±5,63 36,92±15,84 2,58±3,29 19,50±8,08 

Children (6-12 years old) 4,93±5,79 43,84±21,01 1,50±1,87 13,53±7,18 

Adolescents (13-18 years old) 3,88±5,50 47,07±23,62 0,97±1,37 11,76±5,91 

Adults (19-49 years old) 3,21±5,13 43,52±21,38 0,80±1,27 10,85±5,35 

Adults (50-60 years old) 2,90±4,87 39,52±18,36 0,72±1,22 9,88±4,59 

Elderly (>60 years old) 2,72±4,71 36,37±17,55 0,68±1,18 9,09±4,39 

Pregnant women 4,51±5,89 40,03±19,34 0,75±0,98 6,67±3,22 

Total 3,71±20,24 43,16±21,23 0,98±1,63 12,01±6,45 
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intake of 2.58 ± 3.29% of the RDA in the infant age group (0-5 years) and 1.50 ± 1.87% of the RDA in 

the child age group (6-12 years). In the adolescent, adult, and elderly age groups, consumption of wheat 
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flour  ≥75 g/cap/day contributes to folic acid intakes ranging from 9-14% of the RDA. Wheat flour 

consumption <75 g/cap/day only contributes 0.5-3% to the RDA. Meanwhile, when compared with the 

total intake of folic acid in a day, consumption of wheat flour  <75 g/cap/day only contributes to 3.5-

10% of the total intake of folic acid  in a day. On the other hand, consumption of wheat flour  ≥75 

g/cap/day contributes 30-50% of the total daily folic acid intake. 

 

 

Figure 6. Contribution of folic acid intake from wheat flour to total folic acid intake (%) 

 

The intake analysis above shows that the intake of Fe, Zn, and folate from wheat flour is still 

low. Based on the WHO wheat flour fortification guidelines (2021), routine monitoring of wheat flour 

consumption at the household or individual level is necessary  to increase the effectiveness of 

fortification in the future. This is to ensure the coverage and health benefits of fortified wheat flour as 

well as the nutritional intake from fortified wheat flour is  as expected. Indicators that need to be 

considered when  monitoring fortified wheat flour consumption include coverage of fortified wheat 

flour, micronutrient content of fortified wheat flour, and micronutrient intake from fortified wheat flour 

(WHO 2021). This Wheat Flour Fortification Program Monitoring Guide can be a reference for the 

government in developing and implementing routine consumption monitoring for the fortification 

program and improving  mandatory food fortification policies. 

 

CONCLUSIONS 

 

Wheat flour fortification will be optimal if the WHO-recommended cut-off for wheat flour 

consumption (75 g/cap/day) is reached. Although Indonesia has implemented mandatory wheat flour 

fortification, wheat flour consumption in Indonesia in 2014 was still low across all age groups, pregnant 

women, income quintiles, and areas  of residence. In addition, intake of Fe, Zn, and folate from wheat 
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flour is still low in all age groups, and pregnant women are vulnerable to micronutrient deficiencies. 

Therefore, regular monitoring of consumption of fortified wheat flour  is necessary  to assess the impact 

of wheat flour fortification in reducing micronutrient deficiencies in Indonesia. The Indonesian Food 

Consumption Survey (SKMI) needs to be conducted now and periodically  at least every 5 years to 

continue monitoring developments in wheat flour consumption and its contribution to preventing IDA 

as well as improving  mandatory food fortification policies. 
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