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This study aimed to identify the association between birth weight and other factors with
the intelligence quotient (IQ) of the student of SMP Negeri 200 Jakarta. The observed
sample in this study was the 7th grader consisting of 131 students. The collected data
were IQ score, birth weight, HAZ, energy intake, protein intake, iron intake, mother’s
education level, and parent’s income. These data collected by using a self-administered
questionnaire, 2x24 hours recall interview, and height measurement. The result of this
study showed that there was a signiﬁcant correlation between birth weight, mother’s
education level, parent’s income, and IQ (p< 0.05).
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Intelligence is the critical factors of a nation in producing quality human resources.
Knowledge can measure by IQ tests. Some studies describe the average IQ scores in
some countries, the IQ score of 6-10-year-olds in Germany and Switzerland is 101 points,
the IQ score of 9-12-year-olds in Taiwan is 105 points, and the IQ score of 13-year-old
teenagers in Singapore is 93 points [1, 2] while the average rating of IQ in Indonesia is
87 points in each child and adolescents aged 5-20 years in Central Java and children
aged 6-8 years in North Jakarta [2]. The shows that the average IQ score for Indonesian
children is still below other countries.
The measurement of intelligence and learning ability strongly inﬂuenced by the nutritional status of a child [3]. Malnutrition is closely related to the structural and functional
pathology of the brain [4, 5]. Malnutrition also associated with a low birth weight that
will cause growth disorders and brain development [6]. Nutritional status, especially
the height-for-age Z-score (HAZ) is an index that describes the nutritional status of the
past that may affect someone’s IQ [7]. UNICEF report in 1998 said that the average
IQ of children who are stunting 11 points lower than children who are not stunting. A
higher level of mother’s education will also affect the mother’s level of knowledge about
nutrition as well as mother’s parenting pattern to her child [8]. Inadequate economics is
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a potent inhibitor limiting IQ to achieve good educational achievement [9]. This research
will examine and explain the relationship between IQ with some of these factors.

2. Methods
The design study used in this research is cross-sectional. This research conducted at
SMP Negeri 200 Jakarta on April 9-10, 2013. The study population was the seventhgrade students of SMP Negeri 200 Jakarta. Multistage random sampling used for sampling techniques, in which samples were randomized by class. After doing the random
class process, the ﬁnal amount of sample used was 138 students (4 class). The selected
samples were students of class VII.A, VII.C, VII.F, and VII.G.
Data collected in this study were primary data consisting of birth weight, height, nutritional intake (energy, protein, iron), mother’s education level, and parent’s income and
secondary data comprising of IQ scores from school. IQ tests conducted on respondents
using Raven’s Colored Progressive Matrices. This study used anthropometric measurements to measure height by using height gauges and questionnaires to retrieve primary
data about respondent characteristics, socioeconomic, and food recall 2x24 hours.

3. Results
The number of respondents in this study was 131 respondents. Seven people were
excluded from the research process because they did not take an IQ test that had
done before. Respondents consisted of 48.9% male and 51.1% female. Distribution of
respondent data by sex and age could see in table 1. The result of the average value of IQ
of respondents was 109.24. Table 1 showed that respondents who had superior IQ were
21.4%, high average 25.2%, and ≤ average 53.3%. The average value of the respondent’s
birth weight was 3.13 kg, and the lowest cost was 2.1 kg. The distribution of HAZ data on
the respondents showed the average value at -0.83 SD and the lowest value was at -3.84
SD which include in severely stunted. Table 1 showed that 58.8% of mother’s education
level was ≤ SMP. The average income of the respondent’s parents was IDR 2.150.000
with the lowest salary was IDR 200.000, and the highest was IDR 6.250.000. Based on
table 1, the energy intake of respondents showed that respondents who were lacking
in the fulﬁllment of energy needs were 68.7%. The lowest consumption of respondents
if calculated using kcal unit was 538.4 kcal, while the highest reached 2841.7 kcal. The
average value of protein intake in the respondents was 94.3% with the lowest amount
was 1.2 grams, and the highest amount was 31.8 grams. Table 1 showed that only 6.1% of
respondents had met adequate iron adequacy. These results were consistent with the
results of other studies that had found a high prevalence of anemia and iron deﬁciency
in Indonesian children [10]. The lowest value of respondent’s iron intake was 22.4 mg,
and the highest was 138.6 mg.
Based on the results of the analysis in table 2, it showed that birth weight and parent’s
income had a signiﬁcant relationship with IQ (p <0.05). Based on the results of the
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Table 1: Data Distribution of Respondents by Sex and Age, IQ, Birth Weight, HAZ, Nutritional Intake (Energy,
Protein, and Iron), Mother’s Education Level and Parent’s Income.
Variable

n

%

Man

64

48.9

Women

67

51.1

12 years old

51

38.9

13 - 15 years old

80

61.1

Mean ± SD

Min – Max

109.24 ± 11.17

86

Sex

Age

IQ (score)
Superior

28

21.4

High Average

33

25.2

≤ Average

70

53.4

– 133

Birth Weight (kg)

3.13± 0.45l

2.1 – 4.8

HAZ

-0.83 ± 1.02

-3.84 – 1.34

71.42 ± 21.55

22.4 – 138.6

94.3 ± 36.65

22.5 – 240.6

38.65 ± 25.44

6.3 – 159

2.15 ± 1.41

0.2 – 6.25

Normal

110

84

Stunted

21

16

Energy Intake (%
AKG)
Adequate (≥ 80%)

41

31.3

Less (< 80%)

90

68.7

Protein Intake
(%AKG)
Adequate (≥ 80%)

78

59.5

Less (< 80%)

53

40.5

Iron Intake (%AKG)
Adequate (≥ 80%)

8

6.1

Less (50-79%)

17

13

106

80.9

≤ SMP

77

58.8

≥ SMA

54

41.2

Insufﬁcient (< 50%)
Mother’s Education
Level

Parent’s Income
(Million Rp)

analysis in table 3, it could see that there was a substantial difference between the
education level of mothers ≥ SMA and ≤ SMP with IQ (p <0.05).

4. Discussion
Intelligence Quotient (IQ) in respondents measured using Raven’s Colored Progressive
Matrices test showed that the highest percentage of IQ was less than equal to average
(53.4%). Meanwhile, the mean value of IQ in the respondents was 109.24. The average
DOI 10.18502/kls.v4i10.3737
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Table 2: Results of Bivariate Analysis using Correlation Test.
Variable

n

r

p-value

Birth Weight

131

0.226

0.009*

HAZ

131

0.042

0.633

Parent’s Income

131

0.296

0.001*

Energy Intake

131

0.003

0.971

Protein Intake

131

-0.046

0.603

Iron Intake

131

-0.02

0.822

Table 3: Results of Bivariate Analysis using Independent T-Test.
Variable

n

Mean ± SD

≤ SMP

77

107.36 ± 10.29

≥ SMA

54

111.93 ± 11.9

p-value

Mother’s Education Level
0.021*

cost of the IQwas still included in the average category. Several other studies showed
results that were not much different. Research conducted in Surakarta on elementary
school students grades 1 - 5 showed the average IQ of 105.9 (8). Other studies were
done on children aged 11-18 years got an average value of IQ of 100.15 [11] while the
survey of the respondents aged 18-44 years got an average IQ of 111.5 [12].
Birth weight is one of the factors that affect a child’s IQ. Birth weight can describe
how the condition of the baby while still conceived. Based on this research, the results
showed that there was a signiﬁcant relationship between birth weight and IQ (p <0.05).
This study was in line with several other studies [13, 14]. Children who have low birth
weight have brain cell deﬁciency because when in the womb have a lack of nutrient
intake, while the nutrient intake needed in the process of growing brain development
during fetal [15]. If the growth and development of the brain disrupted, it will affect its IQ
later.
IQ is also affected by height. However, the results of this study showed that there was
no signiﬁcant relationship between height-for-age (z-score) and IQ (p> 0.05). This study
was in line with other studies [16], but it was different with some recent research saying
there was a signiﬁcant relationship between HAZ and IQ [7, 17-20]. Small brain size can
be caused by a smaller body size so that the number of cells in the brain is reduced
and not by the standard [8]. Also, immaturity and neurotransmitter imperfections occur
in mind.
Nutrient intake needed by the human body. The energy required for the formation
of new body tissues. Protein plays a role in the process of growth and development of
body tissues. Iron is one of the nutrients needed in thyroid hormone synthesis, and the
mechanism of enzymes is also much affected by thyroid hormones in the development
of brain function [21]. However, the results obtained in this study indicate that there is
no signiﬁcant relationship between nutritional intake (energy, protein, iron) with IQ (p>
0.05). Unrelated research results in this study may be due to dietary intake when the
study conducted, not directly related to IQ. However, it may be the fetal nutritional intake
DOI 10.18502/kls.v4i10.3737

Page 342

The 3rd IMOPH & the 1st YSSOPH

that directly affects the IQ of the child. The results are in line with the results of other
studies [22]. The may be due to the similar characteristics of respondents that cause the
consumption pattern of the respondents to be the same. However, other studies found
a signiﬁcant relationship between nutritional intake and IQ [19, 23].
Mother’s education level dramatically affects the IQ of a child [24]. As in this study, the
results showed that there was a signiﬁcant difference between a mother’s education
level ≥ SMA and ≤ SMP with IQ (p <0.05). The mean value of IQ at mother’s education
level ≥ SMA was greater than ≤ SMP. The results of other studies also showed that
the higher the level of the mother’s education, the higher the mean value of IQ in the
respondents studied [11, 25]. The can attribute to a more top mother’s education level
that will affect the mother’s knowledge of nutrition as well as mother’s parenting pattern
to her child.
Furthermore, the mother’s knowledge and good parenting will also affect the ability of children intelligence that will produce high information. Also, more top mother’s
education level will shape the character of parents so that they have more expertise in
guiding the child in learning [8]. The cognitive skills of children in all aspects (verbal and
non-verbal) will be higher when living with adults who have higher levels of education
[26].
Fulﬁlling the need for nutrient consumption, learning and play facilities will all affect
the IQ of a child. This study conﬁrmed the statement with the results showed that there
is a signiﬁcant relationship between a parent’s income with IQ (p <0.05). Recent studies
have also shown similar results [17, 25]. Low income leads to a lack of food supply for
children that will impact on the development of children’s intelligence [22]. The shows
the tendency that children from high-economic families have more food and a better
life. Inadequate economics is a potent inhibitor limiting IQ to achieve good educational
achievement [9]. The ﬁnancial ability of parents to provide adequate needs and facilities
is an essential key to the development of children’s intelligence.

5. Conclusion
The mean value of IQ in this study was 109.24 points with the lowest IQ score of 86 points
and the highest IQ score of 133 points. Most of the respondents in this study were in the
category of IQ ≤ average (53.4%). Birth weight, mother’s education level, and parent’s
income have a signiﬁcant relationship with IQ in students of SMP Negeri 200 Jakarta.

Acknowledgment
I want to thank all school children in SMP Negeri 200 Jakarta for their participation in
the study.

Competing Interest
Authors declare that there is no competing interest.
DOI 10.18502/kls.v4i10.3737

Page 343

The 3rd IMOPH & the 1st YSSOPH

References
[1] Bass, N. T. (2000). The Raven’ s Coloured Progressive Matrices Test: A pilot study for the establishment
of normative data for Xhosa- speaking Primary School pupils in the Grahamstown region.
[2] Lynn, R. (2006). Race differences in intelligence: An evolutionary analysis. Augusta: Washington Summit Publishers. Retrieved from http://ovidsp.ovid.com/ovidweb.cgi?T=JS&CSC=Y&NEWS=N&PAGE=
fulltext&D=psyc5&AN=2007-01201-000
[3] Hamid, J. J. M., Amal, M. K., Hasmiza, H., Pim, C. D., Ng, L. O., & Wan, M. W. M. (2011). Effect of gender
and nutritional status on academic achievement and cognitive function among primary school children
in a rural district in Malaysia. Malaysian Journal of Nutrition, 17(2), 189–200. Retrieved from http://www.
ncbi.nlm.nih.gov/pubmed/22303573
[4] Benton, D. (2008). Micronutrient status, cognition and behavioral problems in childhood. European
Journal of Nutrition, 47(SUPPL.3), 38–50. https://doi.org/10.1007/s00394-008-3004-9
[5] Kar, B. R., Rao, S. L., & Chandramouli, B. a. (2008). Cognitive development in children with chronic
protein-energy malnutrition. Behavioral and Brain Functions: BBF, 4, 31. https://doi.org/10.1186/17449081-4-31
[6] Sorensen, H. T., Sabroe, S., Olsen, J., Rothman, K. J., Gillman, M. W., & Fischer, P. (1997). Birth weight and
cognitive function in young adult life: a historical cohort study. British Medical Journal, 315, 401–403.
[7] Sánchez, A. (2017). The structural relationship between early nutrition, cognitive skills, and non-cognitive
skills in four developing countries. Economics & Human Biology, 27, 33–54. https://doi.org/http://dx.doi.
org/10.1016/j.ehb.2017.04.001
[8] Sari, P. N. (2010). Hubungan status gizi Dengan Tingkat kecerdasan intellectual (intelligence quotient –
IQ) pada Anak Asia Sekolah Dasar ditinjau dari status social-Ekonomi orang tua dan Tingkat Pendidikan
ibu. Universitas Sebelas Maret, Surakarta, Indonesia.
[9] Al-Mekhlaﬁ, H. M., Mahdy, M. a., Sallam, A. a., Arifﬁn, W. a., Al-Mekhlaﬁ, A. M., Amran, A. a., & Surin, J.
(2011). Nutritional and socio-economic determinants of cognitive function and educational achievement
of Aboriginal schoolchildren in rural Malaysia. British Journal of Nutrition, 106, 1100–1106. https://doi.
org/10.1017/S0007114511001449
[10] Sandjaja, S., Budiman, B., Harahap, H., Ernawati, F., Soekatri, M., Widodo, Y., … Khouw, I. (2013).
Food consumption and nutritional and biochemical status of 0·5-12-year-old Indonesian children:
the SEANUTS study. The British Journal of Nutrition, 110 Suppl(S3), S11-20. https://doi.org/10.1017/
S0007114513002109
[11] Rahu, K., Rahu, M., Pullmann, H., & Allik, J. (2010). Effect of birth weight, maternal education and prenatal
smoking on offspring intelligence at school age. Early Human Development, 86(8), 493–497. https://doi.
org/10.1016/j.earlhumdev.2010.06.010
[12] Killgore, W. D. S., & Schwab, Z. J. (2012). Sex Differences in the Association Between Physical Exercise
and Iq. Perceptual & Motor Skills, 115(2), 605–617. https://doi.org/10.2466/06.10.50.PMS.115.5.605-617
[13] Goisis, A., Özcan, B., & Myrskylä, M. (2017). The decline in the negative association between low birth
weight and cognitive ability, 114(1). https://doi.org/10.1073/pnas.1605544114
[14] Grove, B. J., Lim, S. J., Gale, C. R., & Shenkin, S. D. (2017). Birth weight and cognitive ability in adulthood: A
systematic review and meta-analysis. Intelligence, 61, 146–158. https://doi.org/http://dx.doi.org/10.1016/
j.intell.2017.02.001
[15] Wibowo, R. (1994). Faktor-Faktor yang mempengaruhi kecerdasan Anak prasekolah (Studi kasus pada
keluarga migraine asal Jawa dan Sumatera Barat di Kecamatan Pasar Minggu Jakarta Selatan). Institut
Pertanian Bogor, Bogor, Indonesia.
[16] Yunitasari, L. (2012). Perbedaan Intelligence Quotient (IQ) antara Anak Stunting dan Tidak Stunting Umur
7 – 12 Tahun di Sekolah Dasar. Jurnal Kesehatan Masyarakat Universitas Diponogoro, 1(2), 586–595.
[17] Haile, D., Nigatu, D., Gashaw, K., & Demelash, H. (2016). Height for age z score and cognitive function
are associated with Academic performance among school children aged 8–11 years old. Archives of
Public Health, 74(1), 17. https://doi.org/10.1186/s13690-016-0129-9
[18] Jacob, A., Thomas, L., Stephen, K., Marconi, S. A. M., Noel, J., Jacob, K. S., … Marconi, S. A. M. (2016).
Short Report, (iii), 82–85.
[19] Perignon, M., Fiorentino, M., Kuong, K., Burja, K., Parker, M., Sisokhom, S., … Wieringa, F. T. (2014).
Stunting, poor iron status and parasite infection are signiﬁcant risk factors for lower cognitive
performance in Cambodian school-aged children. PLoS ONE, 9(11). https://doi.org/10.1371/journal.pone.
0112605
[20] Sandjaja, Poh, B. K., Rojroonwasinkul, N., Le Nyugen, B. K., Budiman, B., Ng, L. O., … Parikh, P.
(2013). Relationship between anthropometric indicators and cognitive performance in Southeast Asian
school-aged children. The British Journal of Nutrition, 110 Suppl(May), S57-64. https://doi.org/10.1017/
S0007114513002079

DOI 10.18502/kls.v4i10.3737

Page 344

The 3rd IMOPH & the 1st YSSOPH

[21] Sudargo, T. (2012). Pengaruh suplementasi telur, yodium, dan zat besi terhadap kemampuan kognitif
Anak Sekolah Dasar yang menyandang gangguan akibat kekurangan yodium. Universitas Gadjah
Mada, Yogyakarta, Indonesia.
[22] Ghazi, H. F., Isa, Z. M., Aljunid, S., Shah, S. A., & Abdalqader, M. A. (2013). Intelligence quotient
(IQ) relationship with energy intake and micronutrient composition among primary school children in
Baghdad city, Iraq. Pakistan Journal of Nutrition, 12(2), 200–204. https://doi.org/10.3923/pjn.2013.200.
204
[23] Nurliyana, A. R., Shariff, Z. M., Nasir, M., Taib, M., Gan, W. Y., & Tan, K. (2016). Early nutrition, growth and
cognitive development of infants from birth to 2 years in Malaysia: a study protocol. BMC Pediatrics, 1–7.
https://doi.org/10.1186/s12887-016-0700-0
[24] Gorman, B. K. (2002). Birth Weight and Cognitive Development in Adolescence: Causal Relationship or
Social Selection? Social Biology, 49(1/2), 13.
[25] Makharia, A., Nagarajan, A., Mishra, A., Peddisetty, S., Chahal, D., & Singh, Y. (2016). Effect of
environmental factors on intelligence quotient of children. Industrial Psychiatry Journal, 25(2), 189–194.
https://doi.org/10.4103/ipj.ipj_52_16
[26] Kramer, R. A., Allen, L., & Gergen, P. J. (2011). Health and social characteristics and children’s cognitive
functioning: results from a national cohort. American Journal of Public Health, 85(3), 312–318. https:
//doi.org/10.2105/AJPH.85.3.312

DOI 10.18502/kls.v4i10.3737

Page 345

