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ABSTRACT
Undernutrition is still a problem in the world. In Indonesia, the problem of
undernutrition is high especially underweight, stunting and wasting among children
under five years old. Some indigenous people usually have lower economical levels,
educational levels and health status compared to the rest of the population and as a
result indigenous people are usually prone to malnutrition. Samin is one example of
indigenous people in Indonesia. The main objective of this study was to compare
nutrient intakes and nutritional status of children under five years in Closed and
Opened Samin indigenous people in Indonesia. Closed Samin people tend to hold on to
their culture firmly and are less receptive to some government programs, while Opened
Samin tend to be more receptive to government programs. This was a cross-sectional
study design. Participants were selected by snowball sampling technique; 120
households with children under five years were selected. Food consumption of the
children was collected through direct interviews using 1x24 hours recall procedure.
Nutritional status was assessed by weighing the children’s body weights. Children’s
anthropometric data were analyzed using the WHO Anthro Plus software. T-test and
Mann-Whitney were used to analyze the difference between groups. The study showed
that nutrient intakes (energy, protein, vitamin A, iron and calcium) of children in
Closed Samin were significantly lower than those in Opened Samin (p<0.05). The
vitamin C intake of both groups was not significantly different (p>0.05). The mean of
energy, vitamin C and calcium intake in both groups did not meet Indonesian
Recommended Dietary Allowances (RDA). Based on the RDA reference, protein and
vitamin A adequacy of children in Closed Samin and Opened Samin were sufficient.
Iron adequacy was different in Closed Samin classified as inadequate, whereas Opened
Samin was normal. The prevalence of underweight in Closed Samin was 49%, while in
Opened Samin it was 21%. The weight-for-age Z-score (WAZ) of children in both
groups showed significant differences (p=0.006) with mean z-score -1.8±1.4 for Closed
Samin and -1.1±1.4 for Opened Samin. In conclusion, the mean of nutrient intakes and
nutritional status of children in Opened Samin was higher than Closed Samin. That was
due to the household economic levels and maternal nutritional knowledge, which was
also higher in Opened Samin. The local government must find the best approach in
resolving problems related to child nutrition of Closed Samin indigenous people and be
more active to encourage participation in government programs.
Key words: Children, Indigenous People, Nutrient Adequacy, Socio-Economic,
Underweight
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INTRODUCTION
Undernutrition is still a problem in the world, including in Indonesia. The National
Health Research conducted in 2018 showed that nationally, the prevalence of
underweight, stunting and wasting of children under five years in Indonesia were
17.7%, 30.8%, and 10.2%, respectively [1]. Nutritional status is determined by many
factors, either direct or indirect [2]. A child’s dietary intake and health status both
directly determine nutritional status. Both factors (dietary intake and health status) are
determined by many underlying factors, such as food security, caring practice and
resources for health. Underlying factors are determined by basic factors, such as
political and economic structure, socio-cultural environment, and potential resources. A
study by Hidayat and Prasetyo [3] found that factors of family income, maternal
education, history of infectious disease, and maternal knowledge simultaneously
affected malnutrition in children.
Indigenous peoples have a cultural heritage for centuries, which is still applied in daily
life. The culture of each indigenous people is different and unique. Indigenous people
usually have lower economic levels, lower educational levels and lower health status
compared to the rest of the population and as a result, they are usually prone to
malnutrition [4]. Escobar et al. [5] found that among indigenous people in Brazil,
higher risk of diarrhoea was observed among younger children and those who had less
maternal schooling and lower household socioeconomic status.
Health status of indigenous people is always poorer than that of non-indigenous people.
Indigenous people suffered lower life expectancy, high infant and child mortality, high
maternal morbidity and mortality, heavy infectious disease loads, undernutrition,
stunted growth, increasing levels of cardiovascular and other chronic diseases,
substance abuse and depression [6]. In Indonesia, a study on children’s indigenous
people was conducted in several communities: Baduy and Ciptagelar. Khomsan et al.
[7] conducted a study in the Baduy tribe and reported that about 26% of children under
five years were underweight, 61% were stunted, and 17% of them were wasted.
Furthermore, at Kasepuhan Ciptagelar it was found that 13% of children were
underweight, 31% were stunted and 13% were wasted [8].
Samin people (Sedulur Sikep) are the indigenous people who live in the North region of
Java Island, more precisely in the Central Java province and some parts of East Java
province. Samin indigenous people are different from any other indigenous people.
They were not centralized in one region but they were spread in some regions all along
Kendeng Mountain Range in the Northern part of Java Island. Some of the Samin
indigenous people still uphold the culture, namely, Closed Samin. They tend to shy
away from some government programs. The Closed Samin live in Districts of Pati and
Kudus. The others are more receptive to government programs, namely Opened Samin.
They live in District of Blora [9]. This research aimed to compare nutrient intakes and
nutritional status of children under five years in Closed and Opened Samin indigenous
people in Indonesia.
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MATERIALS AND METHODS
Study Design and Samples
The study design in this research was cross-sectional. The study population was
households with children under five years, of Samin indigenous people from three
districts in Central Java Province, namely Kudus, Pati, and Blora. The research studied
two Samin communities in the Central Java Province area, namely Closed Samin and
Opened Samin. Samin people in Kudus and Pati represent the Closed Samin who tend
to hold their culture firmly and close out the government. While Samin people in Blora
represent the Opened Samin who tend to be more receptive to government programs.
The snowball sampling technique was used in this study because there was
unavailability of the official record of Samin people, making it difficult for the
sampling to be made. A total of 120 samples were analyzed consisting of 68 Closed
Samin households and 52 Opened Samin households. The respondents in this research
were the mother of children under five years (1-60 months).
Data collection
Data on socio-economic characteristics and food consumption of children were
collected through interviews using a set of questionnaires. The socio-economic
questionnaire was pre-tested in 10 households in Demak District before being
administered to the respondent to make sure that the instrument is understandable and
can be filled out by enumerators. The food consumption data were collected using a
standard questionnaire [10]. Children’s weights were measured using a digital scale to
the nearest 0.1 kg. Socio-economic characteristics consisted of household economic
level and maternal nutritional knowledge.
The Central Bureau of Statistics in Indonesia classifies a household as poor or non-poor
based on economic status. The poverty index based on foods and non-foods
expenditure was set US$24/capita/month [11]. The maternal nutritional knowledge
among Samin people was classified into 2 groups according to score of correct answer
(below and above the mean score).
Food consumption data of children were collected using a 24-hour recall questionnaire
by interviewing the mothers. The amount of food consumed was measured using
Indonesian standard portion based on Food Picture Book of Indonesia [12]. The book
contains pictures of food commonly consumed by Indonesian people in standard
portion and household measurements (such as tablespoon, bowl, medium slice).
Nutrient intakes were calculated using the Nutrisurvey software [13] based on
Indonesian food composition tables [14]. The nutrient intakes were then compared to
Indonesian RDA to determine the adequacy level [15]. The nutrients presented are
energy, protein, vitamin A, vitamin C, iron, and calcium which were usually deficient
among children in Indonesia [16].
Nutritional status was assessed by weighing the children’s body weights. Then, Zscores were obtained from a calculation using WHO Anthro Plus software [17].
Children’s nutritional status was determined by weight for age z-score. Recumbent
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height (length) measurement was prohibited by local leaders because it was identical to
the burial process in Samin communities. Therefore, height-for-age and weight-forheight z-scores were unavailable. Weight- for- age Z-score category divided into four
groups, that is severe underweight (Z-score <-3SD), moderate underweight (-3SD <Zscore <-2SD), normal (-2SD <Z-score <2SD), and overweight (Z-score>2SD).
Statistical analyses
Data were analyzed based on questionnaires and anthropometric measurement results
using the IBM program Statistical Package for Social Sciences (SPSS) version 23 2016. Anthropometric data were analyzed using the Anthro Plus software of WHO.
Statistical data analysis were performed using SPSS version 21.0. Descriptive statistics
such as mean, standard deviation (SD), frequencies, and proportion were calculated. To
analyze the difference between groups, t-test and Mann-Whitney were performed.
Significance was reported when p-value <0.05.
Ethical approval
Ethical approval was obtained from the Bioethics Committee for Medical/Health
Research of The Faculty of Medicine, Sultan Agung Islamic University, Semarang, No.
183/VII/2017. The purpose of the study, the procedures, issues concerning
confidentiality, and their freedom to participate or withdraw from the study were
explained to all participants during recruitment.
RESULTS AND DISCUSSION
Socio-economics status
Table 1 shows that most families in Closed Samin are classified as poor (60%), while
in the Opened Samin 73% are non-poor families. In general, the household income was
allocated for various purposes such as food consumption, daily needs, child’s school
needs, social activities and other needs. The household expenditure in this study was
divided into two groups, namely food and non-food expenditures. Total food
expenditure in Closed Samin and Opened Samin (59.6% and 58.8%) was higher than
non-food expenditure (40.4% and 41.2%, respectively).
The staple food expenditure still became the biggest expenditure on food expenditure,
followed by the animal-based protein expenditure and snacks expenditure in both
groups of Samin People. Expenditure on cigarettes had the highest percentage on nonfood expenditure which was followed by fuel and sanitation expenditures, either in
Closed Samin or Opened Samin. Overall, the largest household expenditure of the
Samin People was for staple food (16.5%). Our study showed cigarettes, precisely,
became the second largest (14.6%) contributor to the expenditure of Samin People,
followed by animal-based protein expenditure (11.7%) and fuel expenditure (10.5%).
The economic level of Closed Samin and Opened Samin was significantly different
(p<0.001). Low-income households faced limited access to and purchasing of food.
Achilana et al. [18] stated that households with a high income had significantly
increased food security. Child malnutrition was influenced by many factors and one of
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them was low family income. A study in Ethiopia [19] showed that children in poor
households were prone to malnutrition.
Nutritional knowledge is an individual’s understanding of nutrition, including the
intellectual ability to remember and recall food- and nutrition-related terminology,
specific pieces of information and facts. Nutritional knowledge is really important for a
mother since it will influence their perception, decision, even practices regarding their
children’s nutritional status [4].
The nutritional knowledge questionnaires in this study included questions about: staple
food as source of carbohydrate, the function of fruits and vegetables, the importance of
breakfast, food safety aspects, sanitation and disease, the importance of iodized salt
consumption, and the importance of a child’s growth monitoring. The maternal
nutritional knowledge among Samin people was classified as moderate with an average
score of 66.5±21.8. A significant difference (p<0.001) was seen between the maternal
nutritional knowledge in Opened Samin (75.4±19.3) that was higher than the one in
Closed Samin (59.7±21.3). Most of the mothers (93.3%) in the Samin community had
understood about the food sources of energy. However, 43.3% of mothers understood
goiter and that the consumption of iodized salt was able to prevent the disease.
Maternal nutritional knowledge was affected by the formal education level. A study
conducted by De Vriendt et al. [20] on 803 women found that the important factors
which influenced nutritional knowledge were women’s education level, age, and type
of occupation. Mothers who are well educated can easily practice new information
obtained through mass media and health education [21]. The level of education showed
a positive relationship with high knowledge, including nutritional knowledge. Mothers
with less than senior high school education tended to have stunted children (74.2%)
compared to mothers with higher education [22].
The low education level of Samin people is due to their culture. Not going to school is
one of the doctrines adhered to in the Samin community because they believe that
education should be given by their parents. The education level of mothers in Closed
Samin is lower than Opened Samin because most people in Closed Samin (95.6%) did
not attend school. This is different from the level of education in the Opened Samin,
where more than 95% have attended school and 28.8% of mothers in Opened Samin
have a high level of education. Since 2009, children from Closed Samin began to study
at kendeng house (like village meeting hall) every Monday. In there, they were taught
to read, write, sing, and play gamelan (Javanese music tools) [23].
The lack of parental education on health and nutrition can be one of the causes of the
high prevalence of health problems in the Samin community, especially children under
five years of age. The results of a study conducted by Kabahenda et al. [24]
summarized that nutrition education significantly improved the feeding practices and
children’s nutritional status.
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Nutrient intakes of children
The children’s food intakes are presented in Table 2. The energy and nutrient intakes of
the children in Opened Samin are higher than the ones in Closed Samin. The t-test
analysis also showed significant differences (p<0.05) between the children’s nutrient
intakes in Opened Samin and Closed Samin, except for vitamin C intake.
Similar results were also seen on the nutrient adequacy levels. The mean adequacy
level (%RDA) of vitamin A and iron of children was significantly lower in Closed
Samin than those in Opened Samin (p<0.05). Intake of energy, vitamin C, and calcium
did not meet with the Indonesian Recommended Dietary Adequate (RDA) in both
groups, except for protein and vitamin A. Iron adequacy was different between the two
groups, in Closed Samin classified as inadequate, whereas Opened Samin was normal.
Food sources of iron were commonly found in animal foods and dark green leafy
vegetables. Leão et al. [25] revealed that the number of children aged 6-24 months who
consumed meat was only 38.2%. Inadequate consumption of meat was due to high
price. A study in India from low-income households showed the percentage of iron
adequacy in children below 24 months was 18.5% compared to average requirements
[26]. In another study in the Philippines, 75% of children had insufficient iron intake
[27].
The dietary pattern of Samin people depends more on the produce from the earth.
Samin people never buy rice because almost all of them are farmers so they get rice
supply from their own harvest. They also get vegetables, fruits, and animal source
foods from their own garden. They buy other foods from the market, but the sellers are
not Samin people because they are not allowed to trade. Rice was consumed by 100%
of Samin people. Protein intake mainly comes from the consumption of tofu (food
made from condensed soy milk) and tempeh (fermented food made from soybean)
which is consumed almost every day. Besides tofu and tempeh, eggs were a source of
animal protein that was often consumed.
Besides breastfeeding, new-born babies were fed solid foods consisting of mashed rice,
banana, or vegetable soup. According to parents and grandmothers, if the baby is
constantly crying, it means that the baby is hungry. During in-depth interview at Closed
Samin, all mothers stated that food was given to babies before 6 months because
breastfeeding is considered not enough to support growth. Mothers in Opened Samin,
on the other hand, have understood that solid food can only be given to babies after 6
months old and before 6 months they are only given breast milk.
A study in the Philippines showed that diets of children were composed of a large
amount of rice and other low nutrient-dense foods (such as cookies and sugar), while
vegetables, fruits, meats, and eggs made little contribution to daily energy and nutrients
[27]. The high proportion of children with an inadequate intake of vitamins and
minerals might be caused by the children’s dislike of vegetables and fruits or the lack
of access to vegetables and fruits. The introduction of complementary feeding and
dietary practices of the family to the children can be reflected in the habit of the child.
A study in rural China found that parental knowledge training through knowledge

https://doi.org/10.18697/ajfand.98.20185

17702

improvement and dietary change has increased children’s hemoglobin level by 2.8 g/dl,
on average [28].
Nutritional status of children
Table 3 shows that the average age of children in this study was 26.6±16.7 months in
Closed Samin and 27.6±16.9 months in Opened Samin. Body weight of children in
Opened Samin (10.6±3.4 kg) was higher than in Closed Samin (9.6±2.7 kg), but the
difference was not statistically significant (p=0.063).
The weight-for-age Z-score (WAZ) of children in both groups showed significant
differences (p=0.006) with mean z-score -1.8±1.4 for Closed Samin and -1.1±1.4 for
Opened Samin. Almost half (48.5%) of the children in Closed Samin were underweight
while in Opened Samin about one in five (21.1%) children were underweight. The
underweight prevalence of Samin children found in this study was higher than that of
Indonesian children based on a national survey (16.3%) [29]. A study by Abdulahi et
al. [30] stated that risk factors of undernutrition in children were child age, child sex,
complementary food, poor dietary diversity, diarrheal diseases, maternal education,
maternal height, residential area, and socio-economic status [30].
The nutritional status of Samin’s children was also influenced by their participation in
Posyandu (integrated service post) activities. Only one-third of mothers in Closed
Samin brought their children to Posyandu every month to be weighed and get a
vaccination. They believed that their children were healthy; so, the children did not
need to be weighed. This condition was different from the people in Opened Samin
who had been aware of the importance of Posyandu for their children’s health. The
mothers who did not take their children to the Posyandu were certainly not well
informed about health programs. The mothers in Opened Samin with a high level of
attendance at Posyandu were more exposed to health information because they received
health education/counseling at Posyandu. Therefore, their children’s nutritional status
was better than that of children in Closed Samin.
CONCLUSION
In conclusion, the mean of nutrient intakes and nutritional status of children in Opened
Samin was higher than in Closed Samin. This was due to the household economic level
and maternal nutritional knowledge which is also higher in Opened Samin. Local
government, especially District Health Office, District Education, and Cultural Offices
must find the best approach toresolve problems related to the public health of Samin
people. Further, they should encourage Closed Samin people to participate in
government programs related to education and nutritional knowledge to enhance the
nutritional status of their children.
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Table 1: Socio-economics status of Samin community
Closed Samin

Opened Samin

Variables

p-value
(n=68)

(n=52)

Poor

(60.3) 41

(26.9) 14

Non-poor

(39.7) 27

(73.1) 38

24±8

33±14

Below mean score

(50.0) 34

(46.2) 24

Above mean score

(50.0) 34

(53.8) 28

Mean score±SD

59.7±21.3

75.4±19.3

Household economic level [(%) n]

Mean expenditure±SD
<0.01

(US$/cap/month)
Maternal nutritional knowledge [(%) n]
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Table 2: Nutrient intakes of children in Samin community
Closed

p-value
Opened Samin

Variables

Samin
(n=52)
(n=68)

Nutrient Intakes (mean±sd)
Energy (kcal)

625±283

793±393

0.016*

Protein (g)

17.7±10.1

23.6±13.9

0.023*

Vitamin A (RE)

360±290

550±348

0.001*

Vitamin C (mg)

16.4±25.0

21.4±23.2

0.059

Iron (mg)

4.2±3.1

5.9±4.5

0.045*

Calcium (mg)

201±139

310±274

0.029*

Energy

76.8±30.1

85.7±32.2

0.115

Protein

94.1±48.5

109.5±55.2

0.208

Vitamin A

88.2±68.0

134.1±84.7

0.001*

Vitamin C

39.9±59.6

51.5±56.3

0.078

Iron

60.9±36.1

80.9±50.6

0.044*

Calcium

39.9±37.9

54.5±55.7

0.060

% RDA (mean±sd)

*significant differences (p<0.05)
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Table 3: Children’s characteristics and nutritional status of Samin community
Closed

Opened

Samin

Samin

(n=68)

(n=52)

Age (months; mean±SD)

26.6±16.7

27.6±16.9

Weight (kg; mean±SD)

9.6±2.7

10.6±3.4

Variables

p-value of weight

0.063

WAZ
Severe underweight (Zscore <-3SD); [(%) n]

(20.6) 14

(11.5) 6

Moderate underweight (-3SD <Zscore <-2SD); [(%) n]

(27.9) 19

(9.6) 5

Normal (-2SD <Zscore ≤2SD); [(%) n]

(51.5) 35

(76.9) 40

(0.0) 0

(1.9) 1

-1.8±1.4

-1.1±1.4

Overweight (Zscore>2SD); [(%) n]
Mean Z-score±SD
p-value of WAZ

0.006*

*significant differences (p<0.05)
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