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INTRODUCTIONMillennium Development Goals (MDGs) set theirgoal to decrease infant mortality by two-thirdswithin 1990-2015.1 But data from WHO recordedthat the number of infant mortality and neonatalmortality in 2013 were 37 and 22 per 1000 births,and it was still considered high. Data from the In-donesian Health and Demographics Survey showsthat the number of infant mortality in Indonesia isstill considered to be high; around 32 from 1000births. It was far from the MDGs 2015 target, with

the expectation to decrease the number of infantmortality to 23 per 1000 birth.2Low Birth Weight (LBW) was one of the majorrisk factors that contribute to 60 to 80% of neona-tal death. The world prevalence of LBW is around15.5%; 96.5% of them coming from developingcountries.3 Data from Basic Health Research (Ris-kesdas) in 2013 mentioned that the Indonesianprevalence of LBW in 2013 was 10.2%. As for WestSumatra, the prevalence of LBW was 7.5%, whichwas higher than 2010 (6%).4

Abstract

Objective: To determine the relationship between serum zinc levelat term pregnancy and newborn anthropometry.
Methods: This study is an observational study with cross-sectionaldesign. Serum zinc level at term pregnancy was measured and thenanthropometric measurement was done to the newborn, includingbirth weight, birth length and head circumference at birth. The datawere statistically analyzed using regression correlation test.
Results: Mean serum zinc level at term pregnancy is 36.01 μg/dl(SD=18.34 μg/dl), the average birth weight is 3158 gr (SD=480.4 gr),the average birth length is 48.42 cm (SD=1.75 cm) and the averagehead circumference at birth is 33.13 cm (SD=1.14 cm). There was nostatistically significant relationship between serum zinc levels atterm pregnancy and birth weight (p-value=0.152). Meanwhile, thereare statistically significant relationships between serum zinc level atterm pregnancy with birth length and head circumference with p-value 0.026 and 0.012, respectively.
Conclusion: Serum zinc level at term pregnancy is correlated withbirth length and head circumference, but is not correlated with birthweight.[Indones J Obstet Gynecol 2015; 3-4: 190-195]
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Abstrak

Tujuan: Untuk mengetahui hubungan kadar zink serum ibu hamilaterm dengan antropometri bayi baru lahir.
Metode: Penelitian ini merupakan penelitian observasional dengandesain potong lintang. Dilakukan pengukuran kadar zink serum padaibu hamil aterm, kemudian dilakukan pengukuran antropometri bayibaru lahir yang meliputi berat badan, panjang badan dan lingkarkepala lahir. Data dianalisis menggunakan uji korelasi regresi.
Hasil: Rerata kadar zink serum ibu hamil aterm adalah 36,01 μg/dl(SD=18,34 μg/dl), rerata berat badan lahir adalah 3158 gram(SD=480,4 gram), rerata panjang badan lahir adalah 48,42 cm(SD=1,75 cm) dan rerata lingkar kepala lahir adalah 33,13 cm(SD=1,14 cm). Tidak terdapat hubungan antara kadar zink serum ibuhamil aterm dengan berat badan lahir dengan nilai p=0,152 (p>0,05),namun kadar zink serum ibu hamil aterm berhubungan dengan pan-jang badan lahir dan lingkar kepala lahir dengan nilai p masing-masing 0,026 dan 0,012 (p<0,05).
Kesimpulan: Kadar zink serum ibu hamil aterm berhubungan de-ngan panjang badan dan lingkar kepala lahir, namun tidak berhu-bungan dengan berat badan lahir.[Maj Obstet Ginekol Indones 2015; 3-4: 190-195]
Kata kunci: berat badan lahir, kadar zink serum, kehamilan aterm,lingkar kepala lahir, panjang badan lahir
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In developing countries, intrauterine growth re-striction (IUGR) mainly occurs because of poor nu-trition in expectant mothers during their preg-nancy.5 The prevalence of IUGR in developingcountries is 40% higher compared to that of mo-dern countries that ranged around 10%. IUGRtends to cause short-term effects such as the esca-lation of mortality during the fetal life, neonatal pe-riod and infantry. It also causes growth, immuneand intellectual disorder. As for the long-term ef-fects, the infants tended to have chronic diseaseswhen they reached adulthood, such as heart attackand diabetes type 2.6Expectant nutrition is one of the determiningfactors during pregnancy; as it would help the in-fant to grow healthy inside their mother.7 How-ever, expectant mothers in developing countriesconsumes poor quantities of micro-nutrients dur-ing their gestation.8 Around 82% of expectingmothers in developing countries have zinc defi-ciency;9 and more than 80% of expecting mothersaround the world consumes poor quantities ofzincs.10 In Indonesia, the prevalence of zinc defi-ciency in expecting mothers was found to be high.In East Nusa Tenggara (NTT), almost 71% of ex-pecting mothers have zinc deficiency; and for Cen-tral Java it was around 70 until 90%.11 Zinc has been considered to be importantthroughout the gestation process, it is needed inthe synthesis of both nucleic acid and proteins.12Zinc plays a significant role to support the functionof several enzymes and growth hormones duringpregnancy.13 Zinc would regulate the growth hor-mones and Insulin-like Growth Factor-1 (IGF-1).This is the reason why zinc deficiency would leadto a decline in cell proliferation and protein syn-thesis that leads to infant growth disorder.14
METHODSThis research was conducted in the maternity sec-tion of RSUP Dr. M. Djamil Padang from February6th until April 24th 2014. The samples for this re-search were taken from expecting mothers in RSUPDr. M. Djamil Padang, West Sumatra who met theinclusion and exclusion criteria. Inclusion criteriainvolved expecting mothers with term singletonpregnancies, and living newborn. As for the exclu-sion criteria, it includes expecting mothers whowere not willing to take part in the research, ex-pecting mothers with infectious diseases duringtheir gestation, expecting mothers with anemia,

diabetes mellitus, hypertension, preeclampsia, andhaving a newborn with congenital disorder.The level of serum zinc was measured using ZincColorimetric Assay Kit. The weight of the newbornbaby was measured using GEA brand scale, and thelength of the newborn baby was weighed using themeasuring board; centimeter tape was used tomeasure the baby’s head circumference.Blood sample of the expecting mothers weretaken before they delivered the baby. When the ba-bies were born, anthropometric measurement wasconducted to record the birth weight, birth length,and head circumference at birth on his/her firsthour. The data were analyzed using regression cor-relation statistical tests.
RESULTSFrom the observation, we included 38 expectingmothers with pregnancy at term, who fulfilled theinclusion and exclusion criteria.

Table 1. The Distribution of Maternal Serum Zinc Level,Birth Weight, Birth Length and Head Circumference atBirth of the Newborn Baby
n Mean SD %Serum Zinc Level (μg/dl) 38 36.01 18.34

≥ 56  4 10.5< 56 34 89.5Birth Weight (gram) 38 3158 480.4< 2500  2  5.32500-4000 35 92.1> 4000  1  2.6Birth Length (cm) 38 48.42 1.7548-52 28 73.7< 48 10 26.3Head Circumference at Birth (cm) 38 33.12 1.1433-37 27 71.1< 33 11 28.9
Table 1 showed that maternal serum zinc level<56 μg/dl occurred in 34 term expecting mothers(89.5%), the average serum zinc level was 36.01

μg/dl (SD=18.34 μg/dl). From the anthropometricmeasurement, it was recorded that 39 babies(92.1%) weighed around 2500-4000 grams withaverage weight of 3158 grams (SD=480.4 gram).The length of 28 newborn babies (73.7%) was inthe range of 48-52 cm with average length of 48.42
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cm (SD=1.75 cm). In terms of the head circumfer-ence, 28 babies (71.1%) had their head circumfer-ence measured at the range of 33-37 cm, with theaverage head circumference at birth to be 33.13cm (SD=1.14 cm).

Figure 1 showed that serum zinc level and new-born baby’s weight had a positive correlation. Butthe correlation between those two factors was onlyweak (r=0.237), and it showed no statistical signifi-cance (p=0.152).

Figure 2 showed a positive correlation betweenserum zinc level at term pregnancy and the birthlength of the newborn baby. However, both ofthem have a weak relation (r=0.360), but it wasfound to be statistically significant (p=0.026).

Figure 3 showed that serum zinc at term preg-nancy and baby’s head circumference at birth hada medium positive correlation (r=0.404), whichwas found to be statistically significant around(p=0.012).
DISCUSSIONFrom the observation during the research, 89.5%of expecting mothers with term pregnancy had zincdeficiency. The prevalence of zinc deficiency in ex-pecting mothers during the research observationwas higher than Widagdo’s observation in 2006 inJakarta that recorded 48% of expecting mothershad zinc deficiency.15 In 1996, both in East NusaTenggara (NTT) and in Central Java; the prevalenceof zinc deficiency has been previously observed.The percentages are high; both of them showingthe prevalence to be around 71% and 70-90%.11 Countries around Asia also showed high preva-lence of zinc deficiency in expecting mothers. Asmuch as 45% of Chinese expecting mothers expe-rienced zinc deficiency during their third trimester,Bangladesh recorded 55% expecting mothers hadzinc deficiency during the gestation period, whileIndia recorded 65% of this condition.16

Figure 1. The Relationship between Serum Zinc Level inTerm Pregnancy and Newborn Baby’s Weight

Figure 2. The Relationship between Serum Zinc in TermPregnancy and the Newborn Baby’s Length.

Figure 3. The Relationship between Serum Zinc Level inTerm Pregnancy and Newborn Baby’s Head Circumference
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From the observation, it was also seen that from38 babies; 2 of them were born with birth weightless than 2500 gram. It was lower than that in Wi-dagdo’s observation in 2006 that recorded 9.3% ofnewborn baby weighing less than 2500 gram. Tenbabies (26.3%) from 38 babies had body lengthless than 48 cm, 11 babies (28.9%) were born withhead circumference less than 33 cm. However, theaverage for weight, length and head circumferencewere still within the normal range.This research was quite similar to the previousresearch by Widagdo in 2006 in Jakarta. It re-corded that the average measurement of newbornbabies weighed around 3064 gram (SD=450 gram),length measuring 48 cm (SD=2 cm), and head cir-cumference of 33 cm (SD=2 cm).15 Meanwhile,Dehkordi’s observation in India (2013) recordedthat the average birth weight, length, and head cir-cumference on babies from their sample of expec-tant mothers with normal zinc level were succes-sively 3229 gram, 50.32 cm and 34.73 cm. Theweight, length, and head circumference of the new-born babies from the expectant mothers with lowzinc level is ranged around 3092 gram, 50.10 cmand 34.48 cm. It showed a significant difference inweight, length, and head circumference that oc-curred in babies from mothers with normal andlow zinc level.17The result from the correlation regression sta-tistical test showed that zinc serum level on termexpectant mothers was not corresponding to theweight of the baby (p>0.05). It showed that the in-creasing serum zinc level in expecting motherswould not increase the birthweight of the baby.Even if both of them had a positive correlation; butit carries no significance in increasing the baby’sweight.Osendarp’s research result in 2000 noted thatconsuming zinc supplement around 30 mg/dayduring the last trimester would not be significantin increasing the baby’s weight. The average baby’sweight from expecting mothers that consumed zincsupplement and expecting mothers as comparatorwere 2513 (SD=390) and 2554 (SD=393) gram.18Norrozi’s research in 2012 that took place in Iranalso showed that consuming zinc supplement for25 mg/day did not increase the baby’s weight com-pared to expectant mothers who did not consumethe supplement. The baby’s weight on both armswere found to be around 3142 (SD=452) and 3230(SD=527) gram.19

On the other side, India’s researcher Dehkordiobserved a significant relationship between zinclevel in expecting mothers and the baby’s weight(p=0.007). The average birth weight from expec-tant mothers with normal zinc level was higherthan babies from expectant mothers with abnor-mal zinc level. Mojgan et al who conducted the re-search in Iran in 2012 also recorded that serumzinc level in expectant mothers were significant tothe baby’s weight. Expectant mothers with low zinclevel tended to give birth to the baby with low ave-rage weight compared to expectant mothers withnormal zinc level. Their risks to give birth to lowweight baby were found to be 12 times higher.20 There are several factors that explained the in-consistency in the results of the research focusingon serum zinc level in correlation to the baby’sweight. It could happen because of a low index ofaccuracy in the expectant mother’s zinc level, smallnumber of samples, the time and duration in con-suming zinc supplements, expectant mother’sweight, digestive illnesses, and dietary factors thathave a great influence on zinc bioavailability.21The result of regression statistic test showed asignificant relationship between serum zinc levelon term expectant mothers and the length of thenewborn baby (p<0.05). The result showed thathigh serum zinc level on expectant mothers wasusually followed by the increase of the newbornbaby’s length. It showed a positive relationship be-tween both variables, so from the statistical pointit could be said that the increasing zinc level onexpectant mothers had a significant influence tothe increasing baby’s body length.Merialdi’s research in Peru (2004) observed apositive effect between prenatal zinc supplementa-tion with a dose of 25 mg/days and the baby’s fe-mur length. Expectant mothers who consumed zincsupplements tended to have a baby with longer fe-mur length compared to expectant mothers whodid not consume zinc supplements. Prawirohar-tono et al in their research in Central Java, Indone-sia (2013) also recorded that consuming zinc supp-lements yields a higher length in the newborn baby(48.8 cm) compared to the babies born from thecontrol group (48.5 cm).22Zinc plays an important role in bone metabo-lism, as shown on animal trials. Zinc stimulatesbone metabolism, bone protein synthesis, and boneformation on tissue engineering, by increasing themain enzyme activities such as alkaline phos-
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phatase. Zinc was also important to increase theanabolic effect of IGF-1 on osteoblasts. It is impor-tant to shape and mineralize bone’s extracellularmatrix during endochondral ossification. Zinc alsoplays an essential role in obstructing osteoclasticactivities, which is responsible for bone resorp-tion.23From the result of correlation regression statis-tical test, there was a significant relationship bet-ween the level of serum zinc on expectant mothersand the baby’s head circumference (p<0.05). Bothaspects showed a significant relationship since theincrease of zinc level in expectant mothers wouldbe followed by the increase of the baby’s head cir-cumference.Surkan’s research in Nepal in 2012 was focusedon the consumption of zinc supplement as micro-nutrient support and its relation to baby’s head cir-cumference. It recorded that consuming zinc supp-lements brought benefit to the baby’s braingrowth.24 Tamura in his research that took place inUSA in 2003 recorded that expectant mothers whoconsumed zinc supplements have a propensity togive birth to babies with a head circumference 0.4cm larger than the babies from the comparatorgroup. The escalation of baby’s head circumferenceindicated a healthy brain growth.25 Zinc is impor-tant for the baby’s brain growth, and zinc deficien-cies lead to a decrease of DNA synthesis on braintissue that would result in declining brain tissuegrowth.26 Zinc is an enzymatic cofactor that gov-erned both protein and DNA biochemistry. Zinc de-ficiency would degrade the DNA, RNA, and brainprotein system in infants. Zinc also controls bothIGF-1 and the expression of gene receptor on baby’sgrowth hormone that influence the infant’s braingrowth. Natural neurotropic factors had its ownrole in producing cell proliferation and differentia-tion during the normal brain growth and matur-ity.27
CONCLUSIONThere is a relationship between zinc level in expec-tant mothers with newborn baby’s body length andhead circumference, but it showed no significant re-lationship to newborn baby’s weight.REFERENCES1. Lawn JE, Kerber K, Enweronu LC, et al. Million neonataldeaths-what is progressing and what is not? Semin Perina-tol 2010; 34: 371-86.

2. Survei Demografi dan Kesehatan Indonesia (SDKI). Laporanpendahuluan. Jakarta: BPS, BKKBN dan Kemenkes RI; 2012.3. World Health Organization (WHO). Guidelines on optimalfeeding of low birth-weight infants in low and middle-in-come countries. Geneva: World Health Organization; 2011:8-12.4. Badan Penelitian dan Pengembangan Kesehatan Kemente-rian Kesehatan RI. Riset Kesehatan Dasar (Riskesdas).Jakarta: Badan Penelitian dan Pengembangan KesehatanKementerian Kesehatan RI; 2013.5. Gibney MJ, Lanham SA, Cassidie A, et al. Introduction to hu-man nutrition. 2nd ed. USA: Wiley BlackWell; 2009: 201-9.6. Fall CHD, Yajnik CS, Rao S, et al. Micronutrients and fetalgrowth. J Nutr 2003; 133: 1747S-56S. 7. Almatsier S, Soetardjo S, Soekatri M. Gizi seimbang dalamdaur kehidupan. Jakarta: PT. Gramedia Pustaka Utama;2011: 160-96.8. Khadem N, Mohammadzadeh A, Farhat AS, et al. Relation-ship between low birth weight neonate and maternal se-rum zinc concentration. Iran Red Crescent Med J 2012; 14:240-4.9. Samimi M, Asemi Z, Taghizadeh M, et al. Concentrations ofserum zinc, hemoglobin and ferritin among pregnantwomen and their effects on birth outcomes in Kashan Iran.Oman Med J 2012; 27: 40-5.10. World Health Organization (WHO). Zinc supplementationduring pregnancy. Geneva: e-Library of Evidence for Nutri-tion Actions (eLENA); 2013.11. Herman S. Review on the problem of zinc deficiency, pro-gram prevention and its prospect. Puslitbang Gizi danMakanan. Media Peneliti dan Pengembangan Kesehatan2009; 19: 75-83.12. Hanachi P, Norrozi M, Moosavi RM. The correlation of pre-natal zinc concentration and deficiency with anthropome-tric factors. J Family Reprod Health 2013; 8(1): 21-6.13. Karimi A, Bgheri S, Nematy M, et al. Zinc deficiency in preg-nancy and fetal impact of the supplements on pregnancyoutcomes. Iranian J Neonatol 2012; 3(2): 77-83.14. Hanna LA, Clegg MS, Hutchings RBG, et al. The influence ofgestational zinc deficiency on the fetal insulin-like growthfactor axis in the rat. Exp Biol Med (Maywood) 2010; 235:206-14.15. Widagdo, Mawardi H, Fairuza F, et al. Hubungan antarakadar seng ibu dengan ukuran bayi baru lahir. UniversaMedicina 2006; 25(3): 127-32.16. Nguyen VQ, Goto A, Nguyen TVT, et al. Prevalence and cor-relates of zinc deficiency in pregnant Vietnamese womenin Ho Chi Minh City. Asia Pac J Clin Nutr 2013; 22: 614-9.17. Dehkordi ND, Bastami A, Azimi N, et al. Relationship be-tween zinc deficiency in pregnancy and infant anthro-pometric indicators. Jundishapur J Chronic Disease Care2013; 2(4): 20-6.18. Osendarp SJM, Raaij JMV, Arifeen SE, et al. A RandomizedPlacebo Controlled Trial of The effect of zinc supplementa-tion during pregnancy on pregnancy outcome in Bang-ladeshi urban poor. Am J Clin Nutr 2000; 71: 114-9.19. Norrozi MM, Borna S, Hanachi P, et al. Evaluation of zincsupplementation effect on fetal outcomes in pregnant wo-men with lower than median serum zinc concentration. JFam Reprod Health 2012; 6: 85-9.

Indones J194  Seriana et al Obstet Gynecol

|



20. Mojgan N, Ziyanah S, Sann M, et al. Relationship betweenplasma cord blood zinc and infant birth weight in FatemiehHospital Hamadan Iran. Malay J Public Health Med 2012;12(1): 49-56.21. Donangelo CM, King JC. Maternal zinc intakes and homeo-static adjustments during pregnancy and lactation. Nutri-ents 2012; 4: 782-8.22. Prawirohartono EP, Nyström L, Nurdiati DS, et al. The im-pact of prenatal vitamin A and zinc supplementation onbirth size and neonatal survival a double-blind, randomizedcontrolled trial in a rural area of Indonesia. Int J Vit NutResearch 2013; 83: 14-25.23. Merialdi M, Caulfield LE, Zavaleta N, et al. Randomized con-trolled trial of prenatal zinc supplementation and fetal bonegrowth. Am J Clin Nut 2004; 79: 826-30. 

24. Surkan PJ, Shankar M, Katz J, et al. Beneficial effects of zincsupplementation on head circumference of Nepalese infantsand toddlers: a randomized controlled trial. Eur J Clin Nutr2012; 66: 836-42.25. Tamura T, Goldenberg RL, Ramey SL, et al. Effect of zincsupplementation of pregnant women on the mental andpsychomotor development of their children at 5 y of age.Am J Clin Nutr 2003; 77: 1512-6.26. Sandstead HH, Frederickson CJ, Penland JG. History of zincas related to brain function. J Nutr 2000; 130: 496S-502S.27. Georgieff, MK. Nutrition and the developing brain: nutrientpriorities and measurement. Am J Clin Nutr 2007; 85(2):614S-20.

Vol 3, No 4October 2015 Serum zinc level at term pregnancy and newborn  195

|


