
INTRODUCTION
Soil Transmitted Helminth (STH) is a worm infection that is 
transmitted through soil caused by ve types of worms,  
Ascaris lumbricoides, Trichuris trichiura, Ancylostama 
duodenale, Necator americanus and Strongyloides 
stercoralis. The prevalence of STH in Indonesia in general is 
still very high at 60%, especially in the underprivileged 
population who have a high risk of contracting this disease. 
Report on the survey results on the prevalence of worm 
infections in 10 provinces in 2004, North Sumatra was ranked 

1,2,33rd (60.4 %) in helminthiasis.

The metaanalysis study states that deworming alone cannot 
treat the underlying nutritional decits caused or exacerbated 
by worm infections, so additional energy is needed such as 

7macronutrients and micronutrients.  One micronutrient that 
can be given is zinc, where zinc can directly affect intestinal 
epithelial transport and maintain intestinal epithelial cell tight 
junction, which can cause an inammatory reaction in the 

9intestinal mucosa.
 
Zinc is a micro mineral (trace element) which is important in 
every cell of the body, plays a role in stimulating the activity of 
approximately 100 enzymes, substances that support 
biochemical reactions in the synthesis of DNA, RNA and 
proteins that occur during division, differentiation and cell 
growth in in the body. Zinc absorption is regulated by 
metalotionin which is synthesized in the cells of the 
gastrointestinal wall. When consumption of zinc is high, in the 
cells of the gastrointestinal wall, some are converted to 
metalotionein as deposits, so that absorption is reduced. This 
form of deposit will be removed with the cells of the small 

intestine wall, which are 2-5 days old. Metalotionein in the 
21,22liver binds zinc until it is needed by the body. 

Cut off of zinc levels in children under 10 years is 9.9 μmol / L 
(for morning sampling) and 8.7 μmol / L for blood sampling at 
more than 12 noon. Zinc deciency dene if the serum zinc 
level is <65 μg / dl. Some parameters that can be used to 
determine the body's zinc status include internal zinc 
concentrations: plasma or serum, erythrocytes, leukocytes, 

21hair, urine, saliva. 

There are several ways to assess nutritional status, one of 
which is anthropometric measurement. The principle of 
determining nutritional status by anthropometric examination 
is to determine the proportion of body weight (body weight) 

23according to body length/height.

METHODS
Study Design
This study was a randomized, non-disguise clinical trial 
conducted to assess zinc effectiveness in improving the 
enchancement of height and weight of children after infection 
with the Soil Transmitted Helminth (STH) in February-May 
2017 and conducted at Sikapas Village, Muara Batang Gadis 
District,Mandailing Natal. 

The demographic data of the research subjects were collected 
through direct interviews with the subject using a 
questionnaire about personal data, parent data recording 
weight and height of the subject and parents (biological father 
and mother), nutritional status of the subject.
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Exclusion Criteria are 1.The presence of chronic systemic 
diseases (TB, etc.). 2. Use of food supplements within 3 months 
before research. 3. Bad nutrition. This study was approved by 
the Health Research Ethical Committee, Medical School, 
Universitas Sumatera Utara.

Sample recruitment
All children who fullled the inclusion criteria were enrolled in 
this study. Informed consent was approved by parents. The 
total number of elementary school students in the 384 Sikapas 
Public Of the 200 students, 180 students who were examined 
for feces were found all worm eggs in their feces. After 
deworming using albendazole 400 mg, a week later an 
examination was performed to check worm eggs in the  stool 
and found 123 students without worm eggs in their feces. From 
76 students met the inclusion criteria of this study, research 
and interview approval was conducted and 39 samples were 
available. Samples divided into two groups. Found 39  
samples who were willing and the rest were unwilling to take 
part in this study. 39 samples were willing to be divided into 2 
groups, namely the intervention group and the control group 
with a simple randomized randomization method using paper 
that had been previously marked. Then the height and weight 
measurements were carried out in each group. In the 
intervention group supplemented with zinc syrup of 10 mg for 3 
months and then reassessing body weight and height 3 
months later. Whereas in the control group after deworming, 
then repeated measurements of body weight and height after 

3 months.

Statistical Analysis
All data is recorded in the status of the study, collected and 
then processed using SPSS (Statistical Package for the Social 
Analyzed)  16.0 for Windows computer software. Data were 
analyzed with statistical test using Chi Square to detemined 
the demography characteristic of the subject. To nd out the 
difference in mean weight and height in each intervention 
group and the control we used a dependent T test. Meanwhile,  
T test independent and Mann-Whitney test to determined 
deviation in body weight and height in each group of zinc 
supplementation and without zinc supplementation. 
Subsequently, this study was intergrated condence interval 
of 95% p < 0.05 being considered as statistically signicant 
differences.

RESULTS
The research was held at SD Negeri 384 in Sikapas village, 
Muara Batang Gadis subdistrict, Mandailing Natal district. 
Seventy six students conducted research and interview 
approval. Found 39 samples who were willing and the rest 
were unwilling to take part in this study.

Body weight and height were not too much different between 
these 2 groups, 25.3 kg (SD = 5.64) and 23.2 kg (SD = 4.41), 
125.3 cm (SD = 10.90) and 123.0 cm (SD = 10.80) each at 
intervention and control group (table 1).
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Table 1 Demographic characteristics of subjects

Variable Group P

Intervention (n=19) control 
(n=20)

Age, year, mean (SD) 8.3(2.05) 9.2(1.99) 0.111**

sex, n (%)

Male 4 (21.1) 10 (50.0) 0.121*

Female 15 (78.9) 10 (50.0)

Weight, kg, mean (SD) 25.3 (5.64) 23.2(4.41) 0.164**

Height, cm, mean (SD) 125.3(10.9) 123.0(10.8) 0.368**

Nutritional status, n (%)

Less 2 (10.5) 5 (25.0) 0.498*

Good 16 (84.2) 14 (70.0)

Excess
Father's qualication, n (%)
      Primary grade
      Secondary Grade
      High school
Mother's qualication, n (%)
     Primary Grade
      Secondary Grade
      High school
Father's occupation, n (%)
      Private employee
      entrepreuner
      Farmer/sailor
      unemployee
Mother's work, n (%)
      Private employee
      Entrepreuner
      Farmer/sailor
      Unemployee
Parents salary, n (%)
      <Rp.500.000
      Rp.500.000- Rp.1.000.000
      Rp.1.000.000-Rp.3.000.000

1 (5.3)

15(78.9)
4(21.1)

0(0)

18(94.7)
1(5.3)
0(0)

10(52.6)
7(36.8)
2(10.6)

0(0)

2(10.5)
9(47.4)

0(0)
8(43.1)

1(5.3)
8(42.1)
10(52.6)

1 (5.0)

18(90.0)
1(5.0)
1(5.0)

20(100.0)
0(0)
0(0)

17(85.0)
1(5.0)
2(10.0)

0(0)

17(85.0)
1(5.0)
2(10.0)

0(0)

1(5.0)
1(5.0)

18(90.0)

0.218*

0.487*

0.043*

0.008*

0.021*

*Chi Square test, ** T test independent

Based on this study there were signicant differences in mean 
weight and height at the beginning and end of the study in 
each group of zinc supplementation and without zinc 
supplementation. Using the paired (dependent) T test the 

initial control weight value was 23.26 kg (SD = 4.41) and the 
nal control weight after 3 months 23.71 kg (SD = 4.70) (P = 
0.010; 95% CI = -0.77, -0.12). The initial intervention weight 
was 2 5.33 kg (S D = 5.64)  and the nal intervention weight  



after 3 months of intervention was 26.25 kg (SD = 5.72) (P = 
0,000; 95% CI = -1.23, -0.59). This study describes signicant 
changes in weight in elementary school children after zinc 
administration compared to control data (table 2).

Table 2. Differences in body weight and height in each group 
of zinc supplementation and without zinc supplementation.

*T test dependent

Using the paired T test also found that the initial height control 
score was 123.07 cm (SD = 10.8) and the nal height control 
after 3 months was 123.33 cm (SD = 10.7) (P = 0.003; 95% CI = 
-0.41, -0.09) and Early intervention height 125.39 cm (SD = 
10.9) and late height intervention after 3 months of 
intervention were 126.08 (SD = 10.8) (P = 0,000; 95% CI = -
0.85, -0.52). This study showed a signicant change in height 
after zinc administration in elementary school children 
compared to control data (table 3).

Table 3. Devition in body weight and height in each group of 
zinc supplementation and without zinc supplementation

*T independent test, **Mann-Whitney test

Based on the results of the unpaired (independent) T test and 
the Mann-Whitney test, no signicant deviation were found 
regarding weight gain in the group receiving zinc 
supplementation and those who did not receive zinc 
supplementation (P> 0.05). While the increase in height was 
found to be a signicant difference in the group who received 
zinc supplementation (P <0.05).

DISCUSSION
STH infection generally interferes with absorption of food and 
causes less appetite, reduced micronutrients and anemia. 
Ascariasis causes a loss of 0.8 gram carbohydrates and 
protein loss of 0.035 grams per day. Hookworm infection 
causes blood loss of 0.2 cc, while Trichuris trichiura infection 

61causes blood loss of 0.005 cc per day.

Based on this study there were signicant differences in mean 
weight and height at the beginning and end of the study in 
each group of zinc supplementation and without zinc 
supplementation.In 2009, Rosado et al. found that zinc 
supplementation increased height for age in Mexican infants, 
this effect was reduced by infection with Ascaris. KongSDak et 
al. found T. trichiura to be a signicant predictor of serum zinc 
in Bangladesh populations where stunting is common. In this 
study, T. trichiura had a greater effect on serum zinc than A. 
lumbricoides. Osei et al. found no signicant differences in 
the serum zinc of Indian children infected with STH and those 
who were not infected. Two recent meta-analyzes did not nd 
a signicant effect of zinc supplementation on STH infection 
rates. This study does not distinguish between the effects of 

58,59different STH species.

On a more fundamental note, it is currently unclear how long it 
will take for a reliable source of nutrition to become utilised for 
the building up of immune defenses and not for catching up on 
retarded growth. Many of the populations from the studies 
reviewed here have suffered from chronic undernutrition and 
high prevalence of soil-transmitted helminths and other 
infectious diseases, and hence, the treatment, nutritional 
supplementation given and the observation period might not 
be adequate or sufcient for the body to recover from the 
accumulated growth retardation, to wipe out infections and to 
strengthen the immune system at the same time. Such a 
situation might be more suitable for an accurate test of the 
impact of nutritional supplementation on (re-) infection with 

60soil-transmitted helminths.

CONCLUSION
Based on the results of this study, we recommend that STH 
infection and zinc status at the population level should be 
considered when assessing potential factors contributing to 
stunting. It is important to dene a standard method and be 
reliable for measuring zinc and calculating the effects of 
inammation to better explain the relationship between zinc, 
STH infection and growth. In populations living in STH 
endemic areas, a possible relationship between zinc and STH 
must be considered. This will increase the (evidence base) for 
interventions on child growth, for example by combining zin
 
REFERENCES
1. Buana R, dkk. Albendazole therapy reduces serum zinc in elementary school 

children with Ascaris lumbricoides infections. Univ Med 2016;35:206-12
2. Suriptiastuti. Infeksi Soil Transmitted Helminth: ascariasis, trichuriasis dan 

cacing tambang. Univ-Med. 2006; 25:84-93.
3. Renanti R, Rusdji SR, Elmatris. Hubungan Infeksi Soil Transmitted Helminth 

dengan Status Gizi pada Murid SDN 29 Purus Padang. Jurnal Kesehatan 
Andalas. 2015; 4:2.

4. WHO: Soil Transmitted helminth Infection (internet). Google. 2019 (Cited 19 
March 2019). Available from: https://www.who.int/news-room/fact-
sheets/detail/soil-transmitted-helminth-infections

5. Kementerian Kesehatan RI. Direktorat Jenderal PP dan PL. � Pedoman 
Pengendalian Kecacingan. Jakarta: Kementerian �Kesehatan RI;2012. 

6. Hadju V, Stephenson L, Mohammed HO, Bowman DD, Parker RS. 
Improvement of growth, appetite, and physical activity in helminth infected 
schoolboys 6 months after single dose of Albendazole. Asia Pasic Jclin Nutr. 
1988; 7:170-6.

7. Hall A, Hewitt G, Tuffrey V, Silva N. A review and meta-analysis of the impact of 
intestinal worms on child growth and nutrition. Matern Child Nutr. 2008; 4:118-
236. 

8. Stephenson LS, Latham MC, Adams EJ, Kinoti SN, Pertet A. Weight Gain of 
Kenyan School Children Infected with Hookworm, Trichuris trichiura and 
Ascaris lumbricoides is improved following once or twice yearly treatment 
with Albendazole. J Nutr. 1993;4:656-65.

9. Joseph SA, Casapia M, Montresor A, Rahme E, Ward BJ, Marquis GS, et all. 
The Effect of Deworming on Growth in One- Year-Old Children Living in a Soil-
Transmitted Helminth-Endemic Area of Peru: A Randomized Controlled Trial. 
PLoS Negl Trop Dis. 2015; 10:9(10).

10. Alderman H, Lule JK, Sebuliba I, Bundy D, Hall A. Effect on weight gain of 
routinely giving albendazole to preschool children during child health days in 
Uganda: cluster randomised controlled trial. BMJ. 2006; 7:122.

11. Ryan KN, Stephenson KB, Trehan I, Shulman RJ, Thakwalakwa C, Murray E, et 
all. Zinc or albendazole attenuates the progression of environmental 
enteropathy: a randomized controlled trial. Clin Gastroenterol Hepatol. 2014; 
91507-13.

12. Brown KH, Peerson JM, Rivera J, Allen LH. Effect of supplementasi zinc on the 
growth and serum zinc concentration of prepubertal children: a meta-
analysis of randomized controlled trials. Am J Clin Nutr.2002;75:1062-71.

13. Ryan KN, Stephenson KB, Trehan I, Shulman RJ, Thakwalakwa C, Murray E, et 
all. Zinc or albendazole attenuates the progression of environmental 
enteropathy: a randomized controlled trial. Clin Gastroenterol Hepatol. 2014; 
91507-13.

14. De Gier B, Mpabanzi L, Vereecken K, Van der Werff  SD, D’Haese PC, 
Fiorentino M, et al. Height, zinc and soil transmitted helminth infections in 
schoolchildren: A study in Cuba and Cambodia. Nutrients. 2015; 7:3000-10.

15. Zainuddin AA, Oendri A, Putri A, Pamungkas A, Natsir B, Hartono D, et al. 
Panduan praktik klinis bagi dokter di fasilitas pelayanan kesehatan. Ikatan 
Dokter Indonesia. 2014.

16. Ihsan AM, Rusdji SR, Nurhajjah S. Faktor-faktor yang berhubungan dengan 
kejadian ascariasis pada murid sekolah dasar. MKA. 2015; 38:80-8.

17. Bethony J, Brooker S, Albonico M, Geiger SM, Loukas A, Diemert D, et al. Soil- 
transmitted helminth infections: ascariasis, trichuriasis, and hookworm. 
Lancet. 2006; 1521-32. 

18. Lubis CP, Pasaribu S. Askariasis. Dalam: Soedarmo SSP, Garna H, 
Hadinegoro SRS, penyunting: Buku ajar ilmu kesehatan anak infeksi dan 
penyakit tropis. Edisi pertama.Jakarta: Balai penerbit FKUI. 2002:407-12.

19. Brunton L. Goodman & Gilman’s the pharmacological basis of therapeutics: 
c h e m o t h e r a p y  o f  p r o t o z o a l  i n f e c t i o n .  1 1 t h e d .  M c G r a w - H i l l 
Prrofessional;2006.

20. Katzung B. Basic & clinical pharmacology: introduction to antiparasitic 

  X 55GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS

VOLUME-8, ISSUE-8, AUGUST-2019 • PRINT ISSN No. 2277 - 8160

VARIABLE EARLY LATE P CI 95%

Mean SD Mean SD

Control Weight
Intervention 

weight

23.26
25.33

4.41
5.64

23.71
26.25

4.70
5.72

0.010
*

0.000
*

-0.77,-
0.12

-1.23, -
0.59

Control Height
Intervention 

Height

123.07
125.39

10.8
10.9

123.33
126.08

10.7
10.8

0.003
*

0.000
*

-0.41,-
0.09

-0.85,-
0.52

VARIABLE Control Intervention P CI 95%

Mean (SD) Mean (SD)

Deviation 
weight

0.50(0.66) 0.91(11.15) 0.058* -0.01-0.84

Deviation 
height

0.20(0.30) 0.60(6.19) 0.001** -



chemotherapy. 1sted. New York: Lange Medical Books/McGraw-Hill;2007.
21. Singhai, Seth R, Bhatia V, Lodha R, Bagga A, Kabra SK et al. Essential 

pediatrics;helminthic infestations.7thed,India.2010.
22. Bundy DAP, Desilva N. Intestinal nematodes that migrate through lungs 

(ascariasis). Dalam: Hunter’s tropical medicine. Edisi ke 8 Philadelphia: 
Saunders Co. 2000;726-30.

23. Soana L. Hubungan perilaku dengan infeksi Soil Transmitted Helminths 
pada anak sekolah dasar MI Asas Islami Kalibening, Salatiga.Kes 
Mas.2010; 4:76-143.

24. Siregar CD. Pengaruh infeksi cacing usus yang ditularkan melalui tanah 
pada pertumbuhan sik anak usia sekolah dasar.Sari Pediatri.2006;8:112-
17.

25. Supariasa.  Peni laian Status Gizi .  Penerbi t  Buku Kedokteran 
EGC.Jakarta;2001.

26. Sjarif DR, Lestari ED, Mexitalia M, Nasar SS, penyunting. Buku ajar nutrisi 
pediatrik dan penyakit metabolik. Edisi ke-2 dengan revisi. Jakarta: Ikatan 
Dokter Anak Indonesia; 2014.

27. Almatsier, S. Prinsip Dasar Ilmu Gizi. Gramedia Pustaka Utama : Jakarta. 
2001.

28. Nasution E. Efek suplementasi zinc dan besi pada pertumbuhan anak.USU 
Digital Library.2004;1-7.

29. De Benois B, Damton-Hill I, Davidson L, Fontaino O, Hotz C. Conclusion of the 
Join WHO/UNICEF/IAEA/IZiNCG Interagency Meeting on Zinc Status 
Indicators. Food Nutr Bull. 2007;28: 480-84. 

30. Skrovanek S, DiGuilio K, Bailey R, Huntington W, Urbas R, Mayilvaganan B, et 
al. Zinc and gastrointestinal disease.WJGP.2014;5:496-513.

31. Robinson CH, Lawler MR, Chenoweth wl, Garwick AE. Normal and 
therapeutic nutrition. Edisi ke-17. New York;Macmillan Publishing 
Company.1986;129-30.

32. Hambidge M. Trace element deciencies in childhood. Dalam: Suskind RM, 
Suskind LL, penyunting. Textbook of pediatric nutrition. Edisi ke-2. New 
York.1993;115-21.

33. Shankar AH, Prasad AS. Zinc and immune function: the biological basis of 
altered resistance to infection. Am J Clin Nutr. 1998;68-447-63.

34. Wanpir RA. Zinc deciency, malnutrition and the gastrointestinal tract. J Nutr. 
2000;130:1388-92.

35. Khademian M, Farhangpajouh N, Shahsanee A, Bahreynian M, Mirshami M, 
Kelishadi R. Effects of zinc supplementation on subscales of anorexia. in 
children: A randomized controlled trial.Pak J Med Sci.2014;30:1213-17.

36. Cario E, Jung S, D’Hareuse JH, Schulte C, Sturm A, Wiedenmann B, et al. 
Effects of exogenous zinc supplementation on intestinal epithelial repair in 
vitro. Eur J Clin Invest. 2003; 30:419-28.

37. Rocha ED, de Brito NJ, Dantas MM, Silva Ade A, Almeida Md, Brandao-Neto J. 
Effect of zinc supplementation on GH, IGF1, IGFBP3, OCN, and ALP in non-
zinc-decient children. J Am Coll Nutr. 2015;34(4):290-9.

38. Wiloughby JL, Bowen CN. Zinc deciency and toxicity in pediatric practice. 
Curr Opin Pediatr. 2014; 26:579-84.

39. Hidayat A. Seng(Zinc): Essensial bagi kesehatan. J Kedoktr Trisakti. 1999; 
18:19-26.

40. Newton B, Sekar K, Dhas BB, Bhat V. Zinc supplementation in pediatric 
practice. Journal of Pediatric Science. 2015; 7:e240.

41. Yanagisawa H. Zinc deciency and clinical practice. JMAJ. 2004; 47:359-64.
42. Nriagu J. Zinc toxicity in humans. Elsevier BV. 2007:1-7.
43. Kaseb F, Fallah R. Efcacy of zinc supplementation on improvement of weight 

and height growth of healthy 9-18 year children. WAJS. 2013; 26:189-93.
44. Long KZ, Rosado JL, Montoya Y, Solano MDL, Hertzmark E, Dupont HL, et al. 

Effect of vitamin A and zinc supplementation on gastrointestinal parasitic 
infections among Mexican children. Pediatrics. 2006; 120:e846-55.

45. Barness LA, Mauer AM, Anderson AS, Dallman PR, Forbes GB, Nichols BL, et 
al. Zinc. Pediatrics. 1978:408-11.

46. Salgueiro MJ, Zubillaga MB, Lysionek AE, Caro RA, Eng RW, Boccio JR. The 
role of zinc in the growth and development of children. Nutrition. 2002; 18:510-
9.

47. Vakili R, Bakhsh MY, Vahedian M, Mahmoudi M, Saedi M, Vakili S. The effect 
of zinc supplementation on linear growth and growth factors in primary 
schoolchildren in the suburbs Massad, Iran. Int J Pediatr. 2015; 3:1-7.

48. Friis H, Mduluza T, Kaoendera K, Sandstrom B, Michaelsen KF, Vennerald BJ, 
et al. The impact of zinc supplementation on growth and body composition : A 
randomized, controlled trial among rural Zimbabwean schoolchildren. EJCN. 
1997; 51: 38-45.

49. Madiyono B, Mz SM, Sastroasmoro S, Budiman I, Purwanto SH. Perkiraan 
besar sampel. Dalam: Sastroasmoro S, Ismael S, penyunting. Dasar-dasar 
metodologi penelitian klinis. Edisi ke-4. Jakarta: Sagung Seto, 2011. h.348-82.

50. Muller O, Garenne M, Reitmeier P, Zweeden A, Kouyate B, Becher H. Effect of 
zinc supplementation on growth in West African children: a randomized 
double-blind placebo controlled trial in rural Burkina Faso. Int J Epidemiol. 
2003 Dec;32(6):1098-102.

51. Suchdev et al. Soil-Transmitted Helminth Infection and Nutritional Status 
Among Urban Slum Children in Kenya. Am. J. Trop. Med. Hyg., 90(2), 2014, pp. 
299–305.

52. Omitola et al. Geohelminth Infections and Nutritional Status of Preschool 
Aged Children in a Periurban Settlement of Ogun Stat. Hindawi Publishing 
Corporation 2016.

53. Suraweera et al. Soil-transmitted helminth infections, associated factors and 
nutritional status in an estate community in Sri Lanka.  Sri Lankan Journal of 
Infectious Diseases 2018 Vol.8 (2)100-114.

54. Sanchez AL, Gabrie JA, Usuanlele M-T, Rueda MM, Canales M, et al. (2013) 
Soil-Transmitted Helminth Infections and Nutritional Status in School-age 
Children from Rural Communities in Honduras. PLoS Negl Trop Dis 7(8): 
e2378. doi:10.1371/journal.pntd.0002378.

55. Ahmed et al.: The nutritional impacts of soiltransmitted helminths infections 
among Orang Asli schoolchildren in rural Malaysia. Parasites & Vectors 2012 
5:119.

56. Nelly Simarmata et al: Nutritional status of soil-transmitted helminthiasis-
infected and uninfected children. Pediarica Indonesiana. 2015.

57. Gier et al. Species-Specic Associations between Soil-Transmitted Helminths 

and Micronutrients in Vietnamese Schoolchildren. Am. J. Trop. Med. Hyg., 
95(1), 2016, pp. 77–82.

58. gier et al. Height, Zinc and Soil-Transmitted Helminth Infections in 
Schoolchildren: A Study in Cuba and Cambodia. Nutrients 2015, 7, 3000-
3010.

59. Akinwande et al. Anthropometric Indices and Serum Micronutrient Status of 
Helminth – Infected School Children from Semi-Urban Communities in 
Southwestern Nigeria.  Niger. J. Physiol. Sci. 32(December 2017) 195-200.

60. Yap et al.: Inuence of nutrition on infection and re-infection with soil-
transmitted helminths: a systematic review. Parasites & Vectors 2014 7:229.

61. Darlan DM, Alexandra TS, Tala ZZ. Soil Transmitted Helminth Infections in 
Medan: a cross-sectional study of the correlation between the infection and 
nutritional status among elementary school children. Fam Med Prim Care Rev 
2017; 19(2): 98–103.

62. Hendrayati (2015) Nutritional Intake, Biochemical Status and Anthropometric 
Values of Stunting Children after Added Zinc on Vitamin A Supplementation. 
Biochem Physiol S5.008.

VOLUME-8, ISSUE-8, AUGUST-2019 • PRINT ISSN No. 2277 - 8160

56 X GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS


