
72  

 
DAFTAR PUSTAKA 

 

 
Abass RM, Hamdan HZ, Elhassan EM, Hamdan SZ, Ali NI, Adam I. Zink and 

copper levels in lowbirth weight deliveries in Medani Hospital, Sudan. 

BMC Res Notes. 2014;7:386. 

Abdellatif, M., Elhawary, I.M., Mahmoud, M.M. et al. 2021. Cord levels of zink and 

copper in relation to maternal serum levels in different gestational 

ages. Egypt Pediatric Association Gaz 69, 11 (2021). 

https://doi.org/10.1186/s43054-021-00059-x 

Adamo, Anna M and Oteiza. 2015. Zink deficiency and neurodevelopment: the 

case of neurons. Biofactors. 2010 ; 36(2): 117–124. doi:10.1002/biof.91. 

Agustian L,dkk. 2009 . Peran Zinkum Terhadap Pertumbuhan Anak. Sari Pediatri 

2009;11(4):244-249 

Akcakus, N. et al. 2006. The Relationship among Intrauterine Growth, Insulinlike 

Growth Factor I (IGF-I), IGF-Binding Protein-3, and Bone Mineral Status 

in Newborn Infants. Am J Perinatol 2006; 23(8): 473-480 

Akdas, S., & Yazihan, N. (2020). Cord blood zink status effects on pregnancy 

outcomes and its relation with maternal serum zink levels: a systematic 

review and meta-analysis. World Journal of Pediatrics, 16(4), 366–376. 

https://doi.org/10.1007/s12519-019-00305-8 

Alam, S., & Kelleher, S. L. (2012). Cellular mechanisms of zink dysregulation: A 

perspective on zink homeostasis as an etiological factor in the 

development and progression of breast cancer. Nutrients, 4(8), 875–903. 

https://doi.org/10.3390/nu4080875 

Allen VM, Joseph K, Murphy KE, Magee LA, Ohlsson A. 2004. The effect of 

hypertensive disorders in pregnancy on small for gestational age and 

stillbirth: a population based study. BMC Pregnancy Childbirth. 2004 Aμg 

6;4(1):17. doi: 10.1186/1471-2393-4-17. PMID: 15298717; PMCID: 

PMC515178. 

Amalia, F., S.A. Nμgraheni, A. Kartini. 2018. Pengaruh Edukasi Gizi Terhadap 

Pengetahuan Praktik Calon Ibu Dalam Pencegahan Kekurangan Energi 

Kronik Ibu Hamil (Studi Pada Pengantin Baru Wanita di Wilayah Kerja 

Puskesmas Duren, Semarang). Jurnal Kesehatan Masyarakat Vol. 6: 

370-377 

Amarilyo G. et al. 2011. Increased cord serum inflammatory markers in small-for- 

gestational-age neonates. J Perinatol. 31, 30–32. 

Ashraf M, et al., 2005. Relationship of maternal serum zink levels to the birth weight 

of the infants. Prof Med J. 2005;12:336–9. 

https://doi.org/10.1186/s43054-021-00059-x
https://doi.org/10.3390/nu4080875


73  

 
Awadallah S, et al. 2004. Maternal and cord blood serum levels of zink, copper, 

and iron in healthy pregnant Jordanian women. J Trace Elem Med Biol. 

2004;17:1–8 

Bahadoran P, Zendehdel M, Movahedian A, Zahraee RH. The relationship 

between serum zink level and preeclampsia. Iran J Nurs Midwifery Res. 

2010 Summer;15(3):120-4.  

Bahl L, Chaudhuri LS, Pathak RM. Study of serum zink in neonates and their 

mothers in Shimla hills (Himacha Pradesh) Indian J Pediatr. 1994;61:571– 

5 

Bailey R, L, West Jr. K, P, Black R, E. 2015. The Epidemiology of Global 

Micronutrient Deficiencies Ann Nutr Metab 2015;66(suppl 2):22- 

3310.1159/000371618 

Battaglia and Lubchenco, 1967. A practical classification of newborn infants by 

weight and gestational age. Journal of Pediatric. Vol 71. P159-162 

Bayomy, et al. 2021. Cord Serum Zinc Level and Its Impact on Birth Weight, Length 

and Growth Velocity in the First Three Months of Life. American Journal 

of Medicine and Medical Sciences. 7. 47-54. 

10.5923/j.ajmms.20170702.02. 

Bertino, E.,et al. 2017. New human milk fortiers for the preterm infant. Journal of 

Pediatric and Neonatal Individualized Medicine 2017;6(1):e060124 

Beyersmann, D., & Haase, H. (2001). Functions of zink in signaling, proliferation 

and differentiation of mammalian cells. BioMetals, 14(3–4), 331–341. 

https://doi.org/10.1023/A:1012905406548 

Biro Komunikasi dan Pelayanan Masyarakat, Kementerian Kesehatan RI. Kualitas 

Manusia Ditentukan Pada 1000 Hari Pertama Kehidupannya 

Kementerian Kesehatan RI. Last revised 25 Januari 2017, diakseses 

pada 22 april 2021 

https://sehatnegeriku.kemkes.go.id/baca/umum/20170120/2819427/kuali 

tas-manusia-ditentukan-1000-hari-pertama-kehidupannya/ 

Carey L. C., Berbee P. L., Coyle P., Philcox J. C. & Rofe A. M. 2003. Zink treatment 

prevents lipopolysaccharide-induced teratogenicity in mice. Birth Defects 

Res A Clin Mol Teratol. 67, 240–245. 

Caulfield, L. E., Zavaleta, N., Shankar, A. H., & Merialdi, M. (1998). Potential 

contribution of maternal zink supplementation during pregnancy to 

maternal and child survival. The American Journal of Clinical Nutrition, 

68(2), 499S–508S. doi:10.1093/ajcn/68.2.499s 

Chawanpaiboon, et. All.2019. Global, regional, and national estimates of levels of 

preterm birth in 2014: a systematic review and modelling analysis. Lancet 

Glob Health 2019; 7: e37–46 

https://sehatnegeriku.kemkes.go.id/baca/umum/20170120/2819427/kualitas-manusia-ditentukan-1000-hari-pertama-kehidupannya/
https://sehatnegeriku.kemkes.go.id/baca/umum/20170120/2819427/kualitas-manusia-ditentukan-1000-hari-pertama-kehidupannya/


74  

 
Chen Y. H. et al. 2012. Zink supplementation during pregnancy protects against 

lipopolysaccharide-induced fetal growth restriction and demise throμgh its 

anti-inflammatory effect. J Immunol. 189, 454–463 

Cole CR, Lifshitz F. 2008. Zink nutrition and growth retardation. Pediatr Endocrinol 

Rev. 2008 Jun;5(4):889-96. PMID: 18552751. 

Daniali SS, et al.,2020. Association of Cord Blood Zink Level and Birth Weight in a 

Sample of Iranian Neonates. Int J Prev Med. 2020 Jan 24;11:3. doi: 

10.4103/ijpvm.IJPVM_160_19. PMID: 32089803; PMCID: PMC7011459. 

Detlefs, Sarah., et al. 2023. The Association between Placenta Accreta Spectrum 

Severity and Incidence of Small for Gestational Age Neonates. American 

Journal Perinatol 2023; 40(01): 009-014 

Díaz-Gómez NM, Doménech E, Barroso F, Castells S, Cortabarria C, Jiménez A. 

2003. The effect of zink supplementation on linear growth, body 

composition, and growth factors in preterm infants. Pediatrics. 2003 

May;111(5 Pt 1):1002-9. doi: 10.1542/peds.111.5.1002. PMID: 

12728080. 

Elizabeth KE, Krishnan V, Vijayakumar T. 2008. Umbilical cord blood nutrients in 

low birth weight babies in relation to birth weight and gestational age. 

Indian J Med Res. 2008;128:128–33 

Espart, A., Artime, S., Tort-Nasarre, G., & Yara-Varón, E. (2018). Cadmium 

exposure during pregnancy and lactation: materno-fetal and newborn 

repercussions of Cd(ii), and Cd-metallothionein complexes. Metallomics, 

10(10), 1359–1367. https://doi.org/10.1039/c8mt00174j 

Forbes, K., & Westwood, M. (2008). The IGF axis and placental function: A mini 

review. Hormone Research, 69(3), 129–137. 

https://doi.org/10.1159/000112585 

Gidi NW, et al. 2020. Comparison of neonatal outcomes of small for gestational 

age and appropriate for gestational age preterm infants born at 28-36 

weeks of gestation: a multicentre study in Ethiopia. BMJ Paediatr Open. 

2020 Sep 15;4(1):e000740. doi: 10.1136/bmjpo-2020-000740. PMID: 

32984553; PMCID: PMC7493091 

Giudice LC, de Zegher F, Gargosky SE, Dsupin BA, de las Fuentes L, Crystal RA, 

Hintz RL, Rosenfeld RG. Insulin-like growth factors and their binding 

proteins in the term and preterm human fetus and neonate with normal 

and extremes of intrauterine growth. J Clin Endocrinol Metab. 1995 

May;80(5):1548-55. doi: 10.1210/jcem.80.5.7538146. PMID: 7538146. 

Golla, Chandana., et al. 2020. Is hypertension during pregnancy a risk factor for 

SGA at all gestational ages? American Journal of Obstetrics & 

Gynecology. febr 7 (1)vol 222. 

Gómez T, Bequer L, Mollineda A, González O, Diaz M, Fernández D. Serum zink 

https://doi.org/10.1039/c8mt00174j
https://doi.org/10.1159/000112585


75  

 
levels of cord blood: Relation to birth weight and gestational period. J 

Trace Elem Med Biol. 2015;30:180–3. 

Günther Fink, et al. 2018., Overall and Sex-Specific Associations Between Fetal 

Adversity and Child Development at Age 1 Year: Evidence From 

Brazil, American Journal of Epidemiology, Volume 187, Issue 11, 

November 2018, Pages 2324–2331. 

Gupta N, Bansal S, Gupta M, Nadda A. 2020. A comparative study of serum zink 

levels in small for gestational age babies and appropriate for gestational 

age babies in a Tertiary Hospital, Punjab. J Family Med Prim Care. 2020 

Feb 28;9(2):933-937. 

Facchinetti, F., Borella, P., Valentini ’, M., Segre, A., Battaglia ’, C., & Genazzani ’, 

A. R. (1989). Intra-uterine growth retardation is associated with increased 

levels of magnesium in amniotic fluid. In European Journal of Obstetrics 

& Gynecology and Reproductive Biology (Vol. 32). 

Finken, M. J. J., Van Der Steen, M., Smeets, C. C. J., Walenkamp, M. J. E., De 

Bruin, C., Hokken-Koelega, A. C. S., & Wit, J. M. (2018). Children Born 

Small for Gestational Age: Differential Diagnosis, Molecular Genetic 

Evaluation, and Implications. In Endocrine Reviews (Vol. 39, Issue 6, pp. 

851–894). Oxford University Press. https://doi.org/10.1210/er.2018- 

00083Fowden, A. 2003. The Insulin-like Growth Factors and feto- 

placental Growth. Placenta (2003), Vol. 24 

Gebremedhin, S, Fikre Enquselassie and Melaku Umeta.2011. Prevalence of 

prenatal zink deficiency and its association with socio-demographic, 

dietary and health care related factors in Rural Sidama, Southern 

Ethiopia: A cross-sectional study. BMC Public Health 2011, 11:898 

Giles E, Doyle LW. Zink in extremely low birth weight or very preterm infants. 

NeoReviews 2007;8(4):e165‐e172 

Giudice LC, de Zegher F, Gargosky SE, Dsupin BA, de las Fuentes L, Crystal RA, 

Hintz RL, Rosenfeld RG. Insulin-like growth factors and their binding 

proteins in the term and preterm human fetus and neonate with normal 

and extremes of intrauterine growth. J Clin Endocrinol Metab. 1995 

May;80(5):1548-55. doi: 10.1210/jcem.80.5.7538146. PMID: 7538146. 

Gomella. 2013. Gestational Age and Birthweight Classification Neonatology. 

Management, Procedures, On-Call Problems, Diseases, and Drμgs 7th 

Edition. McGrawhill. p98-100 

Gómez T, Bequer L, Mollineda A, González O, Diaz M, Fernández D. 2015. Serum 

zink levels of cord blood: relation to birth weight and gestational period. J 

Trace Elem Med Biol. 2015 Apr;30:180-3. doi: 

10.1016/j.jtemb.2014.12.009. Epub 2015 Jan 5. PMID: 25617232. 

Haase H. & Rink L. 2009. Functional significance of zink-related signaling 



76  

 
pathways in immune cells. Annu Rev Nutr. 29, 133–152. 

Haksari, E.L., Hakimi, M. & Ismail, D. 2023. Neonatal mortality in small for 

gestational age infants based on reference local newborn curve at 

secondary and tertiary hospitals in Indonesia. BMC Pediatr 23, 214 

Hartono, et al. 2023. The Role of Zink-Rich Food Consumption on Zink Level and 

the Incident of Preeclampsia. Indonesian Journal of Obstetrics & 

Gynecology Science. 6. 133-144. 

Herman, Susilowati. 2009. Review on the problem of zink deficiency, program 

andprevention and its prospect. Metode Penelitian dan 

Pengembangankesehatan. Volume XIX. Suplemen II 

Huisman, T. W. A. (2001). Doppler assessment of the fetal venous system. 

Seminars in Perinatology, 25(1), 21–31. 

https://doi.org/10.1053/sper.2001.22890 

Ian Darnton Hill. 2013. Zink supplementation during pregnancy. e-Library of 

Evidence for Evidence for Nutrition Actions (eLENA) 

Indriasari, Rahayu and Syam, Aminuddin and Kurniati, Yessy and Amalia Mansur, 

Marini . 2020. Zink Deficiency and Inadequate Zink Intake among 

Postpartum Women in Coastal Area of Makassar, Indonesia. J Nutr Sci 

Vitaminol,66, S99–S102, 2020 

Iqbal AS, et al. 2001. Serum zink and copper levels in the maternal blood and cord 

blood of neonates. Indian J Pediatr. 2001;68:523–6. 

Itabashi K, Saito T, Ogawa Y, Uetani Y. Incidence and predicting factors of 

hypozinkemia in very‐low‐birth‐weight infants at near‐term postmenstrual 

age. Biology of the Neonate 2003;83(4):235‐40. 

Jauniaux E, et al. 2019. Impact of placenta previa with placenta accreta spectrum 

disorder on fetal growth. Ultrasound Obstet Gynecol. 2019 Nov;54(5):643- 

649. doi: 10.1002/uog.20244. PMID: 30779235; PMCID: PMC6699933. 

Jeswani RM, Vani SN. 1991. A study of serum zink levels in cord blood of neonates 

and their mothers. Indian J Pediatr. 1991;58:683–7. 

Jyotsna S, Amit A, Kumar A. 2015. Study of serum zink in low birth weight neonates 

and its relation with maternal zink. J Clin Diagn Res. 2015 Jan;9(1):SC01- 

3. doi: 10.7860/JCDR/2015/10449.5402. Epub 2015 Jan 1. PMID: 

25738050; PMCID: PMC4347141. 

Kaijser M, Bonamy AK, Akre O, Cnattingius S, Granath F, Norman M, Ekbom A. 

2008. Perinatal risk factors for ischemic heart disease: disentangling the 

roles of birth weight and preterm birth. Circulation. 2008 Jan 

22;117(3):405-10. 

Kambe T, Tsuji T, Hashimoto A, Itsumura N. The Physiological, Biochemical, and 

Molecular Roles of Zink Transporters in Zink Homeostasis and 

Metabolism.   Physiol   Rev.   2015   Jul;95(3):749-84.   doi: 

https://doi.org/10.1053/sper.2001.22890


77  

 
10.1152/physrev.00035.2014. PMID: 26084690. 

King, Janet & Shames, David & Woodhouse, Leslie. (2000). Zink Homeostasis in 

Humans. The Journal of nutrition. 130. 1360S-6S. 

10.1093/jn/130.5.1360S. 

Kumera, G., Awoke, T., Melese, T. et al. Prevalence of zink deficiency and its 

association with dietary, serum albumin and intestinal parasitic infection 

among pregnant women attending antenatal care at the University of 

Gondar Hospital, Gondar, Northwest Ethiopia. BMC Nutr 1, 31 (2015). 

https://doi.org/10.1186/s40795-015-0026-6 

Kliegmen. 2016. Nelson Textbook Of Pediatrics 20th Edition. Chapter 9 The 

Newborn. Elsevier. 

Krebs NF. 2013. Update on zink deficiency and excess in clinical pediatric practice. 

Ann Nutr Metab. 2013;62 Suppl 1:19-29. doi: 10.1159/000348261. Epub 

2013 May 3. PMID: 23689110. 

Lakshmanan, et al. 2017. The impact of preterm birth <37 weeks on parents and 

families: a cross-sectional study in the 2 years after discharge from the 

neonatal intensive care unit. Health and Quality of Life Outcomes (2017) 

15:38. DOI 10.1186/s12955-017-0602-3 

Larry Jameson, and Leslie J. De Groot Cuttlet L. 2015. Endocrinology: Adult and 

Pediatric Somatic Growth and Maturation. Chapter 22. Seven edition. 

Elsevier Health Sciences 

Lausten-Thomsen U., Olsen M., Greisen G. & Schmiegelow K. 2014. Inflammatory 

markers in umbilical cord blood from small-for-gestational-age newborns. 

Fetal Pediatr Pathol. 33, 114–118. 

Lee, A. C. C., Kozuki, N., Cousens, S., Stevens, G. A., Blencowe, H., Silveira, M. 

F., Sania, A., Rosen, H. E., Schmiegelow, C., Adair, L. S., Baqui, A. H., 

Barros, F. C., Bhutta, Z. A., Caulfield, L. E., Christian, P., Clarke, S. E., 

Fawzi, W., Gonzalez, R., Humphrey, J., … Katz, J. (2017). Estimates of 

burden and consequences of infants born small for gestational age in low 

and middLe income countries with INTERGROWTH-21 st standard: 

Analysis   of   CHERG   datasets.   BMJ   (Online),   358. 

https://doi.org/10.1136/bmj.j3677 

Lee, Anna CC.,et all. 2019. Small babies, big numbers: global estimates of preterm 

birth. The Lancet Global Health. Volume 7, Issue 1, E2-E3, January 01, 

2019 

Lengyel I, Fieuw-Makaroff S, Hall AL, Sim ATR, Rostas JAP, Dunkley PR. 2000 

Modulation of the phosphorylation and activity of calcium/calmodulin- 

dependent protein kinase II by zink. J Neurochem 75, 594–605. 

Lisonkova, S., Janssen, P. A., Sheps, S. B., Lee, S. K., & Dahlgren, L. 2010. The 

Effect of Maternal Age on Adverse Birth Outcomes: Does Parity Matter? 



78  

 
Journal of Obstetrics and Gynaecology Canada, 32(6), 541–548. 

Liu, L., Johnson, H. L., Perin, J., Li MSPH, M., Black, R. E., Black, R. E., Liu, L., 

Johnson, H. L., Cousens, S., Perin, J., Scott, S., Lawn, J. E., Rudan, I., 

Campbell, H., Cibulskis, R., Li, M., & Mathers, C. (2012). Global, regional, 

and national causes of child mortality: an updated systematic analysis for 

2010 with time trends since 2000. The Lancet, 379, 2151–2161. 

https://doi.org/10.1016/S0140 

L Suárez-Idueta, et al. 2021. Maternal Risk Factors for Small-for-Gestational-Age 

Newborns in Mexico: Analysis of a Nationwide Representative Cohort. 

Front. Public Health, 23 December 2021 

Macdonald, R. S. (2000). Zink and Health: Current Status and Future Directions 

The Role of Zink in Growth and Cell Proliferation 1,2. 

https://academic.oup.com/jn/article-abstract/130/5/1500S/4686427 

Marchal, Clevy and P. Czernichow. 2006. Small for Gestational Age and the 

Metabolic Syndrome: Which Mechanism Is Sμggested by Epidemiological 

and Clinical Studies?. Hormone Research 2006;65(suppl 3):123–130. 

DOI: 10.1159/000091517 

Marlia, dkk. 2015. Defisiensi Zink sebagai salah satu Faktor risiko Diare akut 

menjadi diare melanjut. Sari Pediatri 2015;16(5):299-306. 

Marreiro, D. do N., Cruz, K. J. C., Morais, J. B. S., Beserra, J. B., Severo, J. S., & 

Soares de Oliveira, A. R. (2017). Zink and oxidative stress: Current 

mechanisms. Antioxidants, 6(2). https://doi.org/10.3390/antiox6020024 

Martadiansyah, et al. 2021. Zink Serum Maternal Levels as a Risk Factor for 

Preeclampsia. Bioscientia Medicina: Journal of Biomedicine & 

Translational Research.p693-701 

Masuda, M., Tohno, S., Tohno, Y. et al. Element content of human umbilical artery 

and vein in umbilical cord. Biol Trace Elem Res 69, 235–240 (1999). 

https://doi.org/10.1007/BF02783875 

Momen, N. C., Arendt, L. H., Ernst, A., Olsen, J., Li, J., Gissler, M., & Ramlau- 

Hansen, C. H. 2018. Pregnancy-associated cancers and birth outcomes 

in children: A Danish and Swedish population-based register study. BMJ 

Open, 8(12). https://doi.org/10.1136/bmjopen-2018-022946 

Maciejewski E, et al., 2016. Growth and neurodevelopment outcome in symmetric 

versus asymmetric small for gestational age term infants. J Perinatol. 

2016 Aμg;36(8):670-5. [PubMed] 

Nriagu, J. (2019). Zink deficiency in human health. Encyclopedia of Environmental 

Health, 489–499. https://doi.org/10.1016/B978-0-12-409548-9.11433-2 

Nurmadilla, N., & Marisa. (2015). Potensi Zink dalam Tatalaksana Berbagai 

Penyakit. Jurnal Departemen Ilmu Gizi, Fakultas Kedokteran, Universitas 

Muslim Indonesia, Makassar, 1-5. 

https://doi.org/10.3390/antiox6020024
https://doi.org/10.1007/BF02783875
https://doi.org/10.1136/bmjopen-2018-022946
https://doi.org/10.1016/B978-0-12-409548-9.11433-2


79  

 
Osuchukwu OO, Reed DJ. Small for Gestational Age. [Updated 2022 Nov 14]. In: 

StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2023 

Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK563247/ 

 
Palatnik A, et al. 2019. The Association between Advanced Maternal Age and 

Diagnosis of Small for Gestational Age. Am J Perinatol. 2020 

Jan;37(1):37-43. doi: 10.1055/s-0039-1694775. Epub 2019 Aμg 20. 

PMID: 31430823; PMCID: PMC8104456. 

Pinheiro, F.S.; Jorge, S.M.; Martinez, F.E.. 1992. Plasma zink and copper levels in 

maternal, placental intervillous space and cord blood. Nutrition research. 

Vol  12.  Issues  3,  P363-373.  https://doi.org/10.1016/S0271- 

5317(05)80752-3. 

Quinn, J, et al. 2016. Preterm birth: Case definition & guidelines for data collection, 

analysis, and presentation of immunisation safety data.Vaccine 34, 6047– 

6056 Web.25 September. 2019. 

ncbi.nlm.nih.gov/pmc/articles/PMC5139808/pdf/main.pdf 

Randhawa, R., & Cohen, P. (2005). The role of the insulin-like growth factor system 

in prenatal growth. Molecular Genetics and Metabolism, 86(1–2), 84–90. 

https://doi.org/10.1016/j.ymgme.2005.07.028 

Rizqiani, Ratu F dan Lia Yuliana. 2017. Faktor-Faktor Yang Memengaruhi 

Kematian Bayi Prematur Di . Indonesia. Jurnal Ilmiah WIDYA Kesehatan 

dan Lingkungan 135 Vol 1 (2) hal 131-141 

Rocha,et.al. 2015. Effect of Zink Supplementation on GH, IGF1, IGFBP3, OCN, 

and ALP in Non Zink-Deficient Children. Journal of the American College 

of Nutrition, Vol. 0, No. 0, 1–10 

Rodríguez G, Collado MP, Samper MP, Biosca M, Bueno O, Valle S, Ventura P, 

Garagorri JM. 2011. Subcutaneous fat distribution in small for gestational 

age newborns. J Perinat Med. 2011 May;39(3):355-7. 

Rogers LK, Velten M. 2011. Maternal inflammation, growth retardation, and 

preterm birth: insights into adult cardiovascular disease. Life Sci. 2011 

Sep 26;89(13-14):417-21 

Rwebembera AA, Munubhi EK, Manji KP, Mpembeni R, Philip J. 2006. 

Relationship between infant birth weight≤2000 g and maternal zink levels 

at Muhimbili National Hospital, Dar Es Salaam, Tanzania. J Trop Pediatr. 

2006;52:118–25. 

Saenger P, Reiter E. 2012. Genetic factors associated with small for gestational 

age birth and the use of human growth hormone in treating the disorder. 

Int J Pediatr Endocrinol. 2012 May 15;2012(1):12. 

Sakha K, et al. 2005. Comparision of serum zink and copper levels between tern 

and preterm neonates cord blood and their mother's blood. Iran J Pediatr. 

2005;15:255–60 

Sauer AK, Imone Hagmeyer and Andreas M. Grabrucker. 2016. Nutritional 

Deficiency. Chapter 22 : Zink Deficiency. 

https://www.ncbi.nlm.nih.gov/books/NBK563247/


80  

 
https://www.intechopen.com/chapters/51098 

Scheplyagina LA. 2005. Impact of the mother's zink deficiency on the woman's and 

newborn's health status. J Trace Elem Med Biol. 2005;19(1):29-35. doi: 

10.1016/j.jtemb.2005.07.008. PMID: 16240669. 

Shah, P. S. (2010). Parity and low birth weight and preterm birth: a systematic 

review and meta-analyses. Acta Obstetricia et Gynecologica 

Scandinavica, 89(7), 862–875. doi:10.3109/00016349.2010.48682 

Smith, R., & Lau, S. L. (2015). The Endocrinology of Human Pregnancy and 

Parturition. In Endocrinology: Adult and Pediatric (Seventh Ed, Vols. 2– 

2). Elsevier. https://doi.org/10.1016/B978-0-323-18907-1.00144-X 

Steer P (2005) The epidemiology of preterm labour—a global perspective. Am J 

Obstet Gynecol (in press). 

Strong A, Gračner T, Chen P, Kapinos K. On the Value of the Umbilical Cord Blood 

Supply. Value Health. 2018 Sep;21(9):1077-1082 

Suvo Chatterjee,et al., 2022. Sex-specific placental gene expression signatures of 

small for gestational age at birth, Placenta, Volume 121, 2022, Pages 82- 

90, 

Tian, M.Y., et al. 2020. Novel sex-specific influence of parental factors on 

small-for-gestational-age newborns. Sci Rep 10, 19226 (2020). 

https://doi.org/10.1038/s41598-020-76196-x 

Thambiayya, K., Kaynar, A. M., St. Croix, C. M., & Pitt, B. R. (2012). Functional 

role of intracellular labile zink in pulmonary endothelium. Pulmonary 

Circulation, 2(4), 443–451. https://doi.org/10.4103/2045-8932.105032 

Terrin, G., Canani, R. B., Di Chiara, M., Pietravalle, A., Aleandri, V., Conte, F., & 

De Curtis, M. (2015). Zink in early life: A key element in the fetus and 

preterm neonate. In Nutrients (Vol. 7, Issue 12, pp. 10427–10446). MDPI 

AG. https://doi.org/10.3390/nu7125542 

Tudehope D, Vento M, Bhutta Z, Pachi P. 2013. Nutritional requirements 

and feeding recommendations for small for gestational age infants. 

J Pediatr. 2013 Mar;162(3 Suppl):S81-9. 

Upadhyaya, et.al. 2004. Serum Iron, Copper And Zink Status In Maternal And Cord 

Blood. Indian Journal of Clinical Biochemistry, 2004, 19 (2) 48-52 

Utiger, Robert D.. "insulin-like growth factor". Encyclopedia Britannica, 7 

Feb. 2011, https://www.britannica.com/science/insulin-like-growth- 

factor. Accessed 20 November 2021 

 
Valūniene M, et al., 2007. Leptin levels at birth and in early postnatal life in 

small- and appropriate-for-gestational-age infants. Medicina 

(Kaunas). 2007;43(10):784-91. PMID: 17998795. 

http://www.intechopen.com/chapters/51098
https://doi.org/10.1038/s41598-020-76196-x
https://doi.org/10.3390/nu7125542
https://www.britannica.com/science/insulin-like-growth-factor.%20Accessed%2020%20November%202021
https://www.britannica.com/science/insulin-like-growth-factor.%20Accessed%2020%20November%202021


81  

 
Veena R, et al. 1991. Copper and zink levels in maternal and fetal cord 

blood. Int J Gynaecol Obstet. 1991;35:47–9. 

Wang H, et al. 2015. Maternal zink deficiency during pregnancy elevates 

the risks of fetal growth restriction: a population-based birth cohort 

study. Sci Rep. 2015 Jun 8;5:11262. doi: 10.1038/srep11262. 

PMID: 26053136; PMCID: PMC4459238. 

Wang H, et al. 2016. Maternal Serum Zink Concentration during Pregnancy 

Is Inversely Associated with Risk of Preterm Birth in a Chinese 

Population. J Nutr. 2016 Mar;146(3):509-15. doi: 

10.3945/jn.115.220632. Epub 2016 Jan 27. PMID: 26817714. 

Wilson, R. L., Grieger, J. A., Bianco-Miotto, T., & Roberts, C. T. (2016). Association 

between maternal zink status, dietary zink intake and pregnancy 

complications: A systematic review. Nutrients, 8(10), 1–28. 

https://doi.org/10.3390/nu8100641 

Wolke, D. (2011). Preterm and low birth weight babies. In The SAGE Handbook 

of Developmental Disorders (pp. 497–528). SAGE Publications Inc. 

https://doi.org/10.4135/9781446201107.n26 

World Health Organization. 2012. Born too soon. The Global Action Report on 

Preterm Birth 2012. 

Yang et.al., 2017. A placental growth factor is silenced in mouse embryos by the 

zink finger protein ZFP568. Science. 2017 May 19; 356(6339): 757–759. 

doi:10.1126/science.aah6895. 

Yasuda H, Tsutsui T. 2016. Infants and elderlies are susceptible to zink deficiency. 

Sci Rep. 2016 Feb 25;6:21850. doi: 10.1038/srep21850. PMID: 

26912464; PMCID: PMC4766432. 

Youssof, A. L., Abu Kassim, N. L., Rashid, S. A., De Ley, M., & Rahman, M. T. 

(2017). Zink Content in Cord Blood Is Associated with Maternal Age and 

Parity. Biological Trace Element Research, 175(1), 17–26. 

https://doi.org/10.1007/s12011-016-0760-x 

Yu, X., Chen, W., Wei, Z., Ren, T., Yang, X., & Yu, X. 2016. Effects of maternal 

mild zink deficiency and different ways of zink supplementation for 

offspring on learning and memory. Food and Nutrition Research, 60. 

https://doi.org/10.3402/fnr.v60.29467 



82  

 
Lampiran 1. Rekomendasi Persetujan Etik 
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Lampiran 2. Izin Penelitian 
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Lampiran 3. Data Penelitian 
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Crosstabs 
 

Case Processing Summary 

 Cases 

Valid Missing Total 

N Percent N Percent N Percent 

Jenis kelamin * Status Pertumbuhan 
Intrauterin 

85 100.0% 0 0.0% 85 100.0% 

kategori usia ibu * Status 
Pertumbuhan Intrauterin 

85 100.0% 0 0.0% 85 100.0% 

kategori paritas * Status 
Pertumbuhan Intrauterin 

85 100.0% 0 0.0% 85 100.0% 

kategori usia gestasi * Status 
Pertumbuhan Intrauterin 

85 100.0% 0 0.0% 85 100.0% 

preeklamsia * Status Pertumbuhan 
Intrauterin 85 100.0% 0 0.0% 85 100.0% 

Jenis kelamin * Status Pertumbuhan Intrauterin 
 

Crosstab 

 Status Pertumbuhan Intrauterin  
Total KMK SMK 

Jenis kelamin Laki-laki Count 17 31 48 

 Expected Count 18.1 29.9 48.0 

 % within Jenis kelamin 35.4% 64.6% 100.0% 

 % within Status Pertumbuhan 
Intrauterin 

53.1% 58.5% 56.5% 

 % of Total 20.0% 36.5% 56.5% 

Perempuan Count 15 22 37 

 Expected Count 13.9 23.1 37.0 

 % within Jenis kelamin 40.5% 59.5% 100.0% 

 % within Status Pertumbuhan 
Intrauterin 

46.9% 41.5% 43.5% 

 % of Total 17.6% 25.9% 43.5% 

Total  Count 32 53 85 

  Expected Count 32.0 53.0 85.0 
  % within Jenis kelamin 37.6% 62.4% 100.0% 

  % within Status Pertumbuhan 
Intrauterin 

100.0% 100.0% 100.0% 

  % of Total 37.6% 62.4% 100.0% 

 
Chi-Square Tests 

 
Value df 

Asymp. Sig. (2- 
sided) 

Exact Sig. (2- 
sided) 

Exact Sig. (1- 
sided) 

Pearson Chi-Square .234a 1 .629  
 
 

 
.658 

 
 
 

 
.398 

Continuity Correctionb .066 1 .797 

Likelihood Ratio .233 1 .629 

Fisher's Exact Test    

Linear-by-Linear Association .231 1 .631 

N of Valid Cases 85   

a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 13,93. 

b. Computed only for a 2x2 table 

 
kategori usia ibu * Status Pertumbuhan Intrauterin 

 
Crosstab 

 Status Pertumbuhan 
Intrauterin 

 

 
Total KMK SMK 

kategori usia 
ibu 

18-35 
tahun 

Count 23 32 55 

Expected Count 20.7 34.3 55.0 
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  % within kategori usia 
ibu 

41.8% 58.2% 100.0% 

% within Status 
Pertumbuhan 
Intrauterin 

 
71.9% 

 
60.4% 

 
64.7% 

% of Total 27.1% 37.6% 64.7% 

> 35 tahun Count 9 21 30 

 Expected Count 11.3 18.7 30.0 

 % within kategori usia 
ibu 

30.0% 70.0% 100.0% 

 % within Status 
Pertumbuhan 
Intrauterin 

 
28.1% 

 
39.6% 

 
35.3% 

 % of Total 10.6% 24.7% 35.3% 

Total  Count 32 53 85 

  Expected Count 32.0 53.0 85.0 

  % within kategori usia 
ibu 

37.6% 62.4% 100.0% 

  % within Status 
Pertumbuhan 
Intrauterin 

 
100.0% 

 
100.0% 

 
100.0% 

  % of Total 37.6% 62.4% 100.0% 

 

 
Chi-Square Tests 

 
Value df 

Asymp. Sig. (2- 
sided) 

Exact Sig. (2- 
sided) 

Exact Sig. (1- 
sided) 

Pearson Chi-Square 1.155a 1 .283  
 

 
.352 

 
 

 
.201 

Continuity Correctionb .706 1 .401 

Likelihood Ratio 1.174 1 .279 

Fisher's Exact Test    

Linear-by-Linear Association 1.141 1 .285 

N of Valid Cases 85   

a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 11,29. 
b. Computed only for a 2x2 table 

 

 
kategori paritas * Status Pertumbuhan Intrauterin 

 

 
Crosstab 

 Status Pertumbuhan Intrauterin  
Total KMK SMK 

kategori paritas Nullipara Count 7 9 16 

 Expected Count 6.0 10.0 16.0 

 % within kategori paritas 43.8% 56.3% 100.0% 

 % within Status Pertumbuhan 
Intrauterin 

21.9% 17.0% 18.8% 

 % of Total 8.2% 10.6% 18.8% 

Multipara Count 25 44 69 

 Expected Count 26.0 43.0 69.0 

 % within kategori paritas 36.2% 63.8% 100.0% 

 % within Status Pertumbuhan 
Intrauterin 

78.1% 83.0% 81.2% 

 % of Total 29.4% 51.8% 81.2% 

Total  Count 32 53 85 

  Expected Count 32.0 53.0 85.0 
  % within kategori paritas 37.6% 62.4% 100.0% 

  % within Status Pertumbuhan 
Intrauterin 

100.0% 100.0% 100.0% 

  % of Total 37.6% 62.4% 100.0% 
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Chi-Square Tests 

 
Value df 

Asymp. Sig. (2- 
sided) 

Exact Sig. (2- 
sided) 

Exact Sig. (1- 
sided) 

Pearson Chi-Square .313a 1 .576  
 
 

 
.580 

 
 
 

 
.387 

Continuity Correctionb .074 1 .785 

Likelihood Ratio .308 1 .579 

Fisher's Exact Test    

Linear-by-Linear Association .309 1 .578 

N of Valid Cases 85   

a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 6,02. 

b. Computed only for a 2x2 table 
 
 

 
kategori usia gestasi * Status Pertumbuhan Intrauterin 

 

 
Crosstab 

 Status Pertumbuhan Intrauterin  
Total KMK SMK 

kategori usia gestasi very preterm Count 5 9 14 

 Expected Count 5.3 8.7 14.0 

 % within kategori usia 
gestasi 

35.7% 64.3% 100.0% 

 % within Status 
Pertumbuhan Intrauterin 

15.6% 17.0% 16.5% 

 % of Total 5.9% 10.6% 16.5% 

moderate to late preterm Count 27 44 71 

 Expected Count 26.7 44.3 71.0 

 % within kategori usia 
gestasi 

38.0% 62.0% 100.0% 

 % within Status 
Pertumbuhan Intrauterin 

84.4% 83.0% 83.5% 

 % of Total 31.8% 51.8% 83.5% 

Total  Count 32 53 85 

  Expected Count 32.0 53.0 85.0 

  % within kategori usia 
gestasi 

37.6% 62.4% 100.0% 

  % within Status 
Pertumbuhan Intrauterin 

100.0% 100.0% 100.0% 

  % of Total 37.6% 62.4% 100.0% 

 

 
Chi-Square Tests 

 
Value df 

Asymp. Sig. (2- 
sided) Exact Sig. (2-sided) 

Exact Sig. (1- 
sided) 

Pearson Chi-Square .027a 1 .870  
 
 

 
1.000 

 
 
 

 
.561 

Continuity Correctionb .000 1 1.000 

Likelihood Ratio .027 1 .870 

Fisher's Exact Test    

Linear-by-Linear Association .026 1 .871 

N of Valid Cases 85   

a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 5,27. 

b. Computed only for a 2x2 table 
 
 

 
Preeklamsia * Status Pertumbuhan Intrauterin 
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Crosstab 

 Status Pertumbuhan Intrauterin  
Total KMK SMK 

preeklamsi 
a 

Preeklamsia Count 18 17 35 

 Expected Count 13.2 21.8 35.0 

 % within preeklamsia 51.4% 48.6% 100.0% 

 % within Status 
Pertumbuhan Intrauterin 

56.3% 32.1% 41.2% 

 % of Total 21.2% 20.0% 41.2% 

tidak Preeklapsia Count 14 36 50 

 Expected Count 18.8 31.2 50.0 

 % within preeklamsia 28.0% 72.0% 100.0% 

 % within Status 
Pertumbuhan Intrauterin 

43.8% 67.9% 58.8% 

 % of Total 16.5% 42.4% 58.8% 

Total  Count 32 53 85 
  Expected Count 32.0 53.0 85.0 
  % within preeklamsia 37.6% 62.4% 100.0% 
  % within Status 

Pertumbuhan Intrauterin 
100.0% 100.0% 100.0% 

  % of Total 37.6% 62.4% 100.0% 

 

 
Chi-Square Tests 

 

Value df 
Asymp. Sig. (2- 

sided) 
Exact Sig. (2- 

sided) 
Exact Sig. (1- 

sided) 

Pearson Chi-Square 4.814a 1 .028  
 
 

 
.041 

 
 
 

 
.025 

Continuity Correctionb 3.868 1 .049 

Likelihood Ratio 4.806 1 .028 

Fisher's Exact Test    

Linear-by-Linear Association 4.758 1 .029 

N of Valid Cases 85   

a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 13,18. 

b. Computed only for a 2x2 table 
 

 
Case Processing Summary 

 Cases 

Valid Missing Total 

N Percent N Percent N Percent 

Kadar Zink Serum 85 100.0% 0 0.0% 85 100.0% 

 

 
Descriptives 

 
Statistic Std. Error 

Kadar Zink Serum Mean 47.1916 .92137 

95% Confidence Interval for Mean Lower Bound 45.3594  

 Upper Bound 49.0239 

5% Trimmed Mean 47.4546  

Median 49.5000  

Variance 72.159  

Std. Deviation 8.49464  

Minimum 20.43  

Maximum 62.46  

Range 42.03  

Interquartile Range 13.97  
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 Skewness -.595 .261 

Kurtosis -.132 .517 

 
 

 
Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

Kadar Zink Serum .113 85 .009 .958 85 .008 

a. Lilliefors Significance Correction 
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Kadar Zink Serum 

Status Pertumbuhan 
Intrauterin 

 
Mean 

 
N 

 
Std. Deviation 

 
Median 

 
Minimum 

 
Maximum 

KMK  
41.4116 

 
32 

 
8.06008 

 
41.8750 

 
20.43 

 
56.04 

SMK  
50.6815 

 
53 

 
6.69795 

 
52.1200 

 
35.54 

 
62.46 

Total  
47.1916 

 
85 

 
8.49464 

 
49.5000 

 
20.43 

 
62.46 

 
ANOVA Tablea 

 Sum of 
Squares df Mean Square F Sig. 

Kadar Zink Serum * Status 
Pertumbuhan Intrauterin 

Between Groups (Combined) 1714.594 1 1714.594 32.740 .000 

Within Groups 4346.759 83 52.371   

Total 6061.353 84    

a. With fewer than three groups, linearity measures for Kadar Zink Serum * Status Pertumbuhan Intrauterin cannot be computed. 
 

 
Test Statisticsa 

 
Kadar Zink Serum 

Mann-Whitney U 306.500 

Wilcoxon W 834.500 

Z -4.912 

Asymp. Sig. (2-tailed) .000 

a. Grouping Variable: Status Pertumbuhan Intrauterin 

 
Case Processing Summary 

 Cases 

Included Excluded Total 

N Percent N Percent N Percent 

Kadar Zink Serum * Status 
Pertumbuhan Intrauterin 

85 100.0% 0 0.0% 85 100.0% 

 
Report 

Kadar Zink Serum 
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Status Pertumbuhan Intrauterin 

 

 
Mean 

 

 
N 

 

 
Std. Deviation 

 

 
Median 

 

 
Minimum 

 

 
Maximum 

KMK 
41.4116 32 8.06008 41.8750 20.43 56.04 

SMK 50.6815 53 6.69795 52.1200 35.54 62.46 

Total 
47.1916 85 8.49464 49.5000 20.43 62.46 

 
Correlations 

  
 
 

 
Kadar Zink Serum 

 
Status 

Pertumbuhan 
Intrauterin 

Spearman's rho Kadar Zink Serum Correlation Coefficient 1.000 .536** 

Sig. (2-tailed) . .000 

N 85 85 

Status Pertumbuhan Intrauterin Correlation Coefficient .536** 1.000 

 Sig. (2-tailed) .000 . 

 N 85 85 

**. Correlation is significant at the 0.01 level (2-tailed). 

 
Mann-Whitney Test 

 

Ranks 
 Preeklamsia N Mean Rank Sum of Ranks 

Kadar Zink Serum darah tali pusat Preeklamsia 35 34.87 1220.50 

 tidak preeklamsia 50 48.69 2434.50 
 Total 85   

 
Test Statisticsa 

 Kadar Zink Serum 
darah tali pusat 

Mann-Whitney U 590.500 
Wilcoxon W 1220.500 
Z -2.540 

Asymp. Sig. (2-tailed) .011 

a. Grouping Variable: Preeklamsia 

 
Means 

 
Case Processing Summary 

 Cases 

Included Excluded Total 

N Percent N Percent N Percent 

Kadar Zink Serum darah tali pusat * 
Preeklamsia 

85 100.0% 0 0.0% 85 100.0% 

 
   Report    

Kadar Zink Serum darah tali pusat       

Preeklamsia Mean N Std. Deviation Median Minimum Maximum 

Preeklamsia 43.9491 35 9.42541 43.8500 20.43 57.26 
tidak preeklamsia 49.4614 50 7.02078 50.5050 35.02 62.46 

Total 47.1916 85 8.49464 49.5000 20.43 62.46 
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Variables in the Equation 

  

 
B 

 

 
S.E. 

 

 
Wald 

 

 
df 

 

 
Sig. 

 

 
Exp(B) 

95% C.I.for EXP(B) 

Lower Upper 

Step 1a
 Kadarzink .156 .038 16.646 1 .000 1.169 1.084 1.260 

 Preeklamsia .434 .546 .631 1 .427 1.543 .529 4.498 

 Constant -7.426 1.864 15.866 1 .000 .001   

a. Variable(s) entered on step 1: Kadarzink, Preeklamsia. 
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