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BACKGROUND: Pregnant women's health and nutritional status must be maintained because they are indicators
of perinatal growth and neonatal welfare; efforts to prevent fetal growth disorders must begin with pregnant women,
one ich is through increased knowledge and nutritional supplementation

AIM: This study aimed to examine the effect of family-based educan and zinc supplementation on knowledge,
weight, upper arm circumference, nutritional intake, serum zine levels, insulin-like growth factor-1 (IGF-1), hemoglobin,
infant anthropometry, and placenta in stunted pr nt women.

MATERIALS AND METHODS: Quasi-experiment with a pre-post-test control design was carried out from September
2020 to June 1, 2021, in four areas of the Mamuju Regency City Health Center. The subject population is pregnant
women aged 20-26 weeks geslation, experiencing chranic energy deficiency.

RESULTS: The mean knowledge increased in the intervention group with a ratemange of 133.57%, while the
control group did not experience a significant increase. Unpaired ttest showed a significant difference in the mean
serum zing, IGF-1, and hemaglobin levels with p < 0.001.

CONCLUSION: Zinc supplementation is very beneficial for pregnant women, especially teenage pregnant women
who have chronic energy deficiency, but the results of zinc supplementation are better accompanied by providing
education based on a family approach, as a form of community support system for mothers, because family diet has
astrong impact on pregnant women diet.

Introduction because in the early stages of pregnancy, pregnant
women experience malnutrition so that it affects the
development and embryo capacity and causes LBW

Pregnant women’s health and nutritional infants, which is a predictor of growth failure as a risk

status is an indicator of perinatal growth and neonatal
well-being [1]. If the nutritional status of the mother is
lacking, prgfhant women will experience nutritional
problems such as chronic energy deficiency and
nutritionwnemia.

Chronic energyfi@ficiency in pregnant women
is at risk of causing intrauterine growth restriction
(IUGR) and low birth weight (LBW) babies; this occurs

factor for stunting [2].

Adolescents are classified as vulnerable to
nutritional problems for various reasons, including
increased [EBhysical, cognitive, and psychosocial
growth [3]. Changes in the lifestyle and eating habits of
adolescents will affect both their intake and nutritional
needs [4], and adolescents have special nutritional
needs, especially adolescents who are pregnant.
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Teenagers' eating patterns tend to be less
diverse because in choosing food, they are influenced
by excessive tastes and preferences for certain foods,
which can lead to unfulfilled nutritional needs, including
the need for micronutrients such as zinc.

Zinc is a micronutrient that is very important
for the growth andffEpvelopment of the fetus in the
womb [5]. Lack of intake of zinc in pregnant women
stimulates the baby’s susceptibility to zinc deficiency.

Recently, Indonesia is a country with the seventh-
highest prevalence of child marmiage in the world and
the second highest in Southeast Asia, which is 0.56% of
marriages aged <15 years and 11.21% aged <18 years [6].
Atthe national level, West Sulawesi Province is the areawith
the highest prevalence of child marriage, which is 19.43%.
The poverty factor is the main cause of child marriage in the
village. This case is more comman in women, especially in
children who have dropped out of school.

Education and knowledge are indirect factors
thatinfluence a person’s behavior. Knowledge of nutrtion
can detea‘ne individual behavior in consuming nutrition.

Knowledge is not behavior but can be a
determinant of dietary beha{® [7]. Through the family
approach model education, pregnant women and their
families are empowered to understand the importance
of nutrition for pregnant women as well as family
members so that adequate nutritional intake is not only
for pregnant women but also for family members [8].

Materials and Methods

Quasi experiment with a pre-post-test control
design was carried out from September 2020 to June 1,
2021 in four areas of the Mamuju Regency City Health
Center. The subject population is normal pregnant
women, 20-26 weeks of gestation, height <150 cm,
age 19 years, upper arm circumference <23.5 cm, and
family income below the EEjgional Minimum Wage of
West Sulawesi Province. This study was approved by
the Research Ethics Commission of the Hasanuddin
University Medical Faculty Nf¥Rassar, and written
consent was obtained from all respondents who were
willing to participate in the study. This study has also
been registered with Clinical Trials No. NCT05100550.
Pregnant women who met the inclusion criteria were
given informed consent. The Exclusion criteria were
pregnant women whose identified with zinc medication
before the the investigation, suffering from pre-
eclampsia, and multiple pregnancies.

Method of collecting data

A consecutive sampling meffd was used to
select the sample; the determination of the intervention

and control groups was separated based on the area of
the public health center. Knowledge data retrieval using
a questionnaire, nutrition consumption patterns using a
food recall form, and food frequency are then entered
into the Nutrisurvey application to calculate the intake
of macro- and micronutrients. Mother's weight was
[ZBasured using a standard digital scale, while height
was measured using a Microtoise with an accuracy of
0.1 cm. The Upper arm circumference was measured
with a special tape measure. Hemoglobin levels were
assessed using the Hemocue device, and serum zinc
(Zn) levels were determined using [ffp Colory metric
method. Meanwhile, the levels of insulifgke growth
factor (IGF-1) were determined using an enzyme-
linked immunosorbent assay test (ELISA). A statement
of consent was given to subjects who met the criteria
and agreed to participate after being notified of the
benefits of the study. Subjects were given treatment
with zinc supplement tablets as much as 20 mg/day
for 12 weeks along with providing education about the
benefits and impacts of zinc deficiency for pregnant
women using the family approach method as many as
four meetings through home visits as well as observing
adherence to taking zinc supplements during education
implementation. All blood samples were centrifuged in
the laboratory to separate the serum and then stored
at a temperature of 2°C—8°C; the collected safeles
were examined for serum zinc and IGF-1 levels at the
Laboratory of RSPTN Hasanuddin University Makassar.
When the baby is bom, anthropometric measurements
of the baby are carried out in the form of the baby’s
weight using the SECA 703 weighing scale big black
stainless.

Data analysis

IBM SPSS Statistics for Windows, Version 23.0
(IBM Co., Armonk, NY, USA), was used to analyze the
data. Subjects were divided into two groups: Those who
were given education with zinc supplementation and
those who were only given zinc supplementation without
education. We used univariate analysis to describe the
frequency, mean, standard deviation, and range, for both
groups. The correlation test between education and zinc
supplementation on increased knowledge, nutritional
intake, weight gain, upper arm circumference, serum
zinc levels, IGF-1, hemoglobin, and anthropometry of
infants was studied using bivariate analysis.

Results

A total of 61 stunted adolescent pregnant
women with an age range of 12-19 years, parity
1-3, unemployed, and with a primary education
participated in this study, with 25 (39.72 %) in the
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Table 1: Distribution of respondent characteristics in the intervention group and control group

Vanable mm (=30 Intervention (i = 31)
n (%) Mini [ Mean = SO (%) Mini [ Mean + SD

Age 12 9 17.5+£173 13 9 17.46 £ 1.54
Parity 1 3 147 £ 048 1 3 143 +0.66
Occupation

Housewife 30 (100) 31 (100)
Education

No school 4(6.34) 4(6.34)

Basic education 25 (38.72) 26 (41.20)

Further education 2(3.24) 2(3.24)
Income/month

= 1 million 18 (29.5) 19(31.1)

1-<2 million 12 (18.7) 12 (19.7)
Pre-tast results

Knowledge 13.33 5333 35101237 13.33 5333 326841222

Weight 40.00 56.00 48.51 510 40.00 64.00 50.55+5.01

Upper am circumference 20.0 23.51 22.64 = 0.981 19.0 235 2215+ 1.30
Macronutrient intake

Carbohydrate 51.50 521.90 18997 + 119.89 60.30 337.80 179.34 £ 7213

Pratein 22.80 116.80 43.73+2353 22.80 89.00 45.81 2 2047

Fat 260 93.90 38.01+£2074 4.40 91.30 38.494 2145
Micro nutrition intake

Zn 22.80 116.80 4373+2353 22.80 89.00 45.81 % 2047

Witamin C 0.00 71.60 10.99  19.87 0.00 26.10 6.77 £ 6.48

Folic acid 10.80 197 40 58.14 = 41,89 6.00 148.50 55.44 2 37.69
Energy intake 683 TE1 133.0+332.2 522 1755 10744 £ 3476
Zn Level 23.82 40.38 3160+333 2812 39.20 33.4342.37
IGF-1 lavels 2m 493 330+ 065 230 465 331058
Hemoglobin B8.10 12.30 10.28 % 1.09 7.90 12.00 10.22 £ 0.84

Source: Primary data. |GF-1: Insulin-ike growth factor-1, Zn: Zinc, S0: Standard deviaton.

control group and 26 (41.20 %) in the intervention
group. The participants in the study are all from low-
income families. Based on the results of the initial
knowledge examination, body weight, upper arm
circumference, macro- and micronutrient ike,
serum zinc levels, IGF-1, and hemoglobin levels
were all lower in the intervention group than in the
control group (Table 1).

The intervention group’{@fffiean knowledge
increased, but the rate of change in the control group
did not i ase significantly. Statistical analysis
revealed a significant difference in knowledge
between the mother and fetus in the second group
with p <0.001. Both groups’ upper arm circumference
(MUAC) increased before and after the intervention.
Statistical analysis revealed a significant difference
in upper arm circumference between mothers
who received family-based education and zinc
supplementation and mothers who rec d only
zinc without family-based education, with 0.005
(Table 2).

Table 2: Analysis of dlﬂ‘eremmn knowledge, weight, and size
of upper arm circumference in the intervention group and the

control group -
35

Variable Mean + 5D pe P+
Pre-test Posi-test

Knowledge
Control (30) 35.10 £ 12.37 3397 11.91 0.089 <0.001
Intervention (31) 268+12.22 7440+ 9.90 =0.001

Mother's weight
Control (30) 48514510 53.40£548 <0.001 <0.001
Intervention (31) 50.5525.01 58.80£4.74 <0.001

Upper arm circumfemence
Control (30) 22654098 2495+ 0.80 <0.001 0.005
Intervention (31) 2215+ 1.30 2508+178 =0.001

+p: Paired t test, w<p: Unpaired Hest. S0 Standard deviation.

After zinc supplementation, the mean intake of
macronutrients and micronutrients, as well as energy
intake, increased in both groups, but the increase was
higher in mothers who receiv@lamily-based education.
Statistical analysis showed a significant difference in

macronutrient and micronutrient intake in the second
group with p < 0.001. The mean value of serum zinc,
IGF-1, anfhemoglobin levels in both groups also
increased before and after the intewention,tistical
test results: Unpaired ftest showed a significant
difference in the mean levels of serum zinc, IGF-1 and
hemoglobin with p < 0.001 (Table 3).

Statistical analysis showed differences
in pregnancy outcomes (infant and placental
anthropometry) between mothers who received family-
based zinc supplementation and mothers who received

Table 3: Ar@ls of differences in nutritional intake, ﬂum
zine levels, insulin-like growth factor-1, and hemoglobin in the
intervention group and the control group

Variable Mean + SD pe per

Pre Post

Macronutrient intake
Carbohydrates (g)

Control (30) 189.97 = 119.89 193.94 £ 117.48 0.006 < 0.001
Intervention (31) 179.34£ 7213 281.61 £54.27 =<0.001
Protein (g)
Control (30) 43.73+ 2353 47.50 £ 24.34 =<0.001 =< 0.001
Intervention (31) 45.81 £ 2047 7849+ 1648 <0.001
Fat(g)
Control (30) 36.01 £ 20.74 38.10 £ 2074 0.329 = 0.001
Intervention (31) 38.49 £ 21,45 60.63 + 1283 =<0.001
Micronutrient intake
Zn (mg)
Control (30) 43.73 £ 23.53 4523+ 2553 0.024 = 0.001
Intervention (31) 45.871 £ 20.47 78.49 £ 1648 =<0.001
Vitamin C (mg)
Control (30) 10.99 + 19.87 11.46 £ 19.82 0.052 =< 0.001
Intervention (31) 677 £6.48 29251572 =0.001
Folic acid (mca)
Control (30) 58.14 £ 41.89 70.38 £ 41.89 =0.001 = 0.001
Intervention (31) 55.44 + 37.69 173.15£73.25 =<0.001
Energy intake (kcal)
Control (30) 1133.01 £332.20  1304.30 + 330.61 <0.001 0.004
Intervention (31) 1074.42 £ 347,59 154096 £ 317.95 =0.001
Zn level (gidl)
Control (30) s 31.60 +3.34 3513+ 346 <0.001 < 0.001
Intervention (31) 33.43+236 45162576 =0.001
IGF-1 level (ng'ml)
Control (30) 329+0.65 415£1.10 =<0.001 =< 0.001
Intervention (31) 330+058 559+ 162 =0.001
Hb level (gidl)
Control {30) 10.28 £ 11.00 £ 0.81 0.001 0.001
Intervention (31) 10.22 11.73+0.77 =0.001

«p: Paired i-iesl, «<p: Unpaired Hesl. IGF-1: Insulin-like growth facior-1, Ho: Hemoglobin, Zn: Zing, S0:
‘Standard deviation.
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only zinc supplementation (Table 4). The size of the
sole of the foot does not have a significant relationship
with the given intervention.

Table 4: Analysis @Ghnthropometric differences between
placenta and infants in the intervention group and the control
group

‘ariable

Mean + 5D

Control {n = 30) Intarvention (n =31)
Baby anthropomatry
Birth weight (g) 20387 £300.08 32261 +273.05 <0.001
PB born (cm) 48.10£1.18 4932 1.27 <0.001
Head creumference (cm) 31.45+1.00 3260+ 1.18 <0.001
Bust (cm) 3137+ 225 3239128 0.033
Abdomen dreumference (cm) 3018+ 218 31452101 0.019
Length Tfeet (cm) 729073 7.60 + 0.68 0.089
Anthropometry of the placenta
Weight (g) 525.23 + 8781 5687.9 4 76.85 0.004
Diametar (cm) 1777 £ 2.55 18.95 1.67 0.036
Thickness (cm) 1.48 £ 048 115404 0.003

p: Unpaired t-iest, SD: Standard deviation.

Discussion

This study discovered a statistically significant
effect of family approach education £ zinc
supplementation on increasing knowledge. Individual
nutrition knowledge provides new information that can
stimulate attitude change and subsequently result in
better dietary practices. The increase in nutrient supply
is not only due to an increase in knowledge, which has
an impact on nutritional consumption behavior, it is also
due to the effect of zinc, which stimulates smell and taste
via central nervous system stimulation, which affects
appetite, resulting in an increase in food utilization,
nutritional intake becoming adequate, and having a
positive impact [9].

A study found that after a nutrition education
intervention, pregnant women’s awareness of healthy
nutrition increased significantly from 3% to 31%.
Increased knowledge on nutritional intake leads to
increased nutritional intake, which increases body
weight and upper arm circumference [10]. Another
study found an increase in daily food intake as
well as an increase in bl weight after nutrition
education [11]. Education is an important factor in
the success of health 4fd care services. Education
and knowledge are not factors that directly influence
a person’s behavior [12]. In addition to knowledge,
the environment has a significant impact on the
development of eating behavior [13]. The environment
includes family environment, school, as well as
advertisement through electronic and print media [7].
Eating habits in the family have a big influence on a
person’s eating pattern; a person’s preference for food
is formed from the eating habits in the family [14].

This study also found an increase in serum
zinc, IGF-1, and hemoglobin levels. An increase in
serum zinc levels is associated with the consumption
of nutrients that aid in zinc absorption [15]. The

increase in zinc absorption is mediated by a number
of endogenous substances that can act as zinc ligands
[16]. Citric acid, picolinic acid, and prostaglandins are
examples of these ligands. The amino acid ligands
are histidine, cysteine, lysine, and glycine. Pancreatic
secretions contain constituents known to increase zinc
absorption [16]. ZincEflimulates growth by increasing
the concentration of IGF-1 which is pro@jced by the
liver in response to growth hormone. The results of this
study are in line with the results of previous studies,
which found that there was a relationship between
zinc supplementation and increased levels of IGF-1
in adolescents [17], [18]. The same result was also
stated by Sumarmi et al. [19], and Yee [20]. IGF-1
and IGF-2 (IGFs) afgJfound in the group of peptide
growth factors that are bound to one of the six IGF
binding proteins. IGFs act as autocrine and paracrine
growth factors in tissues that control the processes of
mitosis, differentiation, chemotaxis, and apoptosis [19].
Although 1GE3-1 levels were found to be low in fetal
circulation, there was a positive correlation between
serum IGF-1 levels and fetal weight. Zinc stimulates
growth by increasing thdf)concentration of insulin
growth-like factor hormone-1 (IGF-1) which is produced
by the liver in response to growth hormone [21]. Zinc
supplementation is effective in heldf§J pregnant women
with low nutritional status [22]. The relationship between
zinc, GH, and animal growth proves that zinc can be
directly involved in the synthesis and action of GH.
Zinc is a micronutrient that affects iron metabolism [23].
Zinc can interact with iron directly or indirectly [24]. The
role of zinc and its synthesis as proteins, including iron
transport proteins, namely transfemin, is an indirect
interaction [23]. The role of zinc, which works in almost
all body metabolism, is in the formation of red blood cells
by helping the essential carbonic anhydrase enzyme
to maintain acid—base balance. Furthermore, zinc
enables the enzyme carbonic anhydrase in stimulating
the production of gastric hydifhloric acid, which can
increase hemoglobin levels. The results of a sfgilar
study found that pregnant women who were given
zinc and iron tablets had a higher average difference
in hemoglobin levels (1.07 g/dl) compared to pregnant
women who received iron tablg alone (0.81 g/dl) [26].
Similarly, another study found a significant relationship
between zinc consumption and hemoglobin levels [27].
Taslim et al. [28] get an increase in hemoglobin (Hb)
levels of mothers who are chronically deficientin energy
after being ffen additional food and iron. However,
the holistic impact of iron and zinc over various life
stages (pregnancy, lactation, and early childhood) is
needed to understand the potential role of interventions
administered throughout the first 1000 days of life.
Another study discovered that mothers with high serum
zinc levels also hadgglgh IGF-1 levels, and it was
concluded that IGF-1 levels were related to birth weight
and weight of the babies [29]. Placental anthropometry,
on the other hand, is related to birth weight and baby
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weight because it describes the mother’s ability to
supply nutrients and oxygen to the fetus [30]. IGF-1
Maternal factors can affect fetal growth through the
action of stimulating the activity of nutrient transporters
in the pl@lEnta[31]. The placenta plays a very important
role in the growth and development of the fetus so
that disturbances in pla8ntal function can cause

2012;31:104-12.

Partida S, Marshall A, Henry R, Townsend J, Toy A. Aftitudes
toward nutrition and dietary habits and effectiveness of nutrition
education in active adolescents in a private school setting: A pilot
study. Nutrients. 2018;10(9):1260. https://doi.org/10.3390/
nu10091260

PMid:30205479

12. Salmah S. Pernikahan dini ditinjau dari sudut pandang sosial
overgrowth or IUGR [19]. Maternal hormones such as dan pendidikan oleh abstrak. Rev Bras Ergon. 2016:9(2):10.
insulin, IGF-1, and mTOR signaling in the trophoblast hitps://doi.org/10.18592/al-hiwar.v4i6.1215
are the main regulators of amino acid transport in the 13, Lukasse M, Pajalic Z. Norwegian midwives' perceptions of
placenta, where amino acids are needed by the fetus empowerment. Sex Reprod Healthc. 2016;7:58-64. htips://doi.
for the process of forming tissues and organs [17]. 0rg/10.1016/j.srhc.2015.11.010

PMid:26826047
14. Fallah F, Pourabbas A, Delpisheh A, Veisani ¥, Shadnoush M.
Effects of nutrition education on levels of nutritional awareness
of pregnant women in Westem Iran. Int J Endocrinol Metab.
References 2013;11(3):175-8. https://doi.org/10.5812/jem.9122
PMid:24348589
15. Chiplonkar SA, Kawade R. Effect of zinc-and micronutrient-rich
1. Black RE, Victora CG, Walker SP, Bhutta ZA, Christian P, food supplements on zinc and Vitamin A status of adolescent
de Onis M, et al. Maternal and child undernutrtion and girls.  Nutrition. 2012;28(5):551-8. https://doi.org/10.1016/).
overweight in low-income and middle-income countries. nut.2011.08.019
Lancet.  2013;382(9890):427-51.  hitps://doi.org/0.1016/ 16, Salgueiro MJ, Zubillaga MB, Lysionek AE, Caro RA, Weill R,
$0140-6736(13)60937-X Boccio JR. The role of zine in the growth and development of
2. Nowotny R, Li F, Leon Guerero R, Coleman P, Tufa AJ, children. Mutrition. 2002;18(6):510-9. https://doi.org/10.1016/
Bersamin A, et al. Dual burden of malnutrition in US affiliated s0899-9007(01)00812-7
pacific jurisdictions in the children's healthy living program. 17. Ninh NX, Thissen JP, Collette L, Gerard G, Khoi HH,
BMC Public Health. 2017;17(1):483. https://doi.org/10.1186/ Ketelslegers JM. Zinc supplementation increases growth and
§12889-017-4377-6 circulating insulin-like growth factor | (IGF-1) in growth-retarded
PMid:28532446 Vietnamese children. Am J Clin Nutr. 1996;63(4):514-9. https://
3. Singh A, Upadhyay AK, Kumar K. Birth size, stunting and doi.org/10.1083/ajcn/63.4.514
recovery from stunting in Andhra Pradesh, India: Evidence from PMid:8599314
the young lives study. Matern Child Health J. 2017:21(3):492- 18, Giustina A, Mazziotti G, Canalis E. Growth hormone, insulin-like
508. https:/idoi.org/10.1007/s10995-016-2132-8 growth factors, and the skeleton. Endocr Rev. 2008;29(5):535-
PMid: 27456305 59. https://doi.org/10.1210/er.2007-0036
4. United MNations System. Maternal Nutriton and the PMid: 18436706
Intergenerational Cycle of Growth Failure. Ch. 3. United States: 19. Sumarmi S, Wirjatmadi B, Kuntoro, Gumilar ¥, Adriani M,
United Nations System; 2013. p. 62-75. Retnowati E.  Micronutrients  supplementation  during
5. Nasiadek M, Stragierowicz J, Klimczak M, Kilanowicz A The preconception period improves fetal survival and cord blood
Role of Zinc in Selected Female Reproductive System insulin-like growth factor 1. Asian J Clin Nutr. 2015;7(2):33-44.
Disorders. Nutrients. 2020; 12(8):2464. https:/doi.org/10.3390/ hitps://doi.org/10.3923/ajcn.2015.33.44
nu12082464 20. Yee D. Insulin-like growth factor receptor inhibitors: Baby or the
6. UNICEF. Perkawinan Anak di Indonesia (The Mariage of bathwater? J Natl Cancer Inst. 2012;104(13):975-81. https://doi.
Adolescent in Indonesia). UNICEF; 2020. p. 2030. org/10.1093/jncildjs258
7. Salam RA, Das JK, Ahmed W, Ifan O, Sheikh SS, Bhutta ZA. PMid:22761272
Effects of preventive nutrition interventions among adolescents 21. Arifiyah AP. Hubungan antara Insulin-like Growth Factor-1
on health and nutritional status in low. Nutrient. 2020;12(1):49. dengan Pertumbuhan dan Perkembangan Anak Sindrom
https://doi.org/10.3390/nu12010049 Down. Sari Pediatri. 2017;18(5):350. hitps://doi.org/10.14238/
PMid:31878019 sp18.5.2017.350-6
8. Naim R, Juniarti N, Yamin A. Pengaruh edukasi berbasis 22. Sorouri ZZ, Sadeghi H, Pourmarzi D. The effect of zinc
keluarga terhadap intensi ibu hamil untuk optimalisasi nutrisi supplementation on pregnancy outcome: A randomized
pada 1000 hari pertama kehidupan. J Keperawatan Padjadjaran. controlled trial. J Matem Neonatal Med. 2016;29(13):2194-8.
2016:5(2):475. hitps://doi.org/10.24198/Kp.v5i2.475 hitps://dol.org/10.3109/14767058.2015.1079615
9. Radhakrishna KV, Hemalatha R, Geddam JJ, Kumar PA, PMid:26365330
Balakrishna N, Shatrugna V. Effectiveness of zinc 23. Losong NH, Adriani M. Perbedaan kadar hemoglobin, asupan
supplementation to full term normal infants : A effectiveness zat besi, dan zinc pada balita stunting dan non stunting. Amerta
of zinc supplementation to full term normal infants : Nutrition.  2017;1(2):117-23.  hitps://doi.org/10.20473/amnt.
A community based double blind, randomized, controlled. v1i2.2017. 117123
Clinical Trial. 2013:8(5):e61486. https:/fdoi.org/10.1371/journal. o4 Septiyeni W, Lipoeto NI, Serudji J. Hubungan asupan asam
pone.0061486 folat, zink, dan Vitamin A ibu hamil trimester lIl terhadap berat
PMid:23737940 badan lahir di kabupaten padang pariaman. J Kesehatan
10. Mirsanjari M, Manan WA, Muda W, Ahmad A, Shukri Othman M, Andalas. 2016;5(1):125-8. hitps://doi.org/10.25077/jka.v5i1.455
ef al Relationship between nutritional knowledge and 25. Widhyari SD. Peran Dan Dampak Defisiensi Zinc (Zn) Terhadap
healthy attitude and practice during pregnancy. Bomeo Sci. Sistem Tanggap Kebal. Wartazoa 2012. p. 141-8.
712 hitps:/loamjms.eufindex. php/mjms/index




Halisah et al. Family Approach Model Education and Zinc Supplementation on Pregnant Women

26.

27.

28.

Wildayani D, Yusrawati ', AliH. Pengaruh pemberian tablet zink
dan besi terhadap kadar hemoglobin dan feritin pada ibu hamil
anemia defisiensi besi. J Kesehat Andalas. 20187 (4):1. https:(/
dol.org/10.25077/jka.v7i0.913

Ranti IN, Pascoal ME, Amuraini S. Hubungan pola kebiasaan
makan, asupan mineral (Fe Dan Zn) Dengan kadar hemoglobin
(Hb) pada ibu hamil di wilayah kerja puskesmas pusomaen
kecamatan posumaen kabupaten minahasa Tenggara.
PROSIDING Sem Nasl Tahun. 2018:1(3):685-97. https://doi.
org/10.30602/jkk.v7i1.705

Taslim NA, Karya EM, Hadju V. Pengaruh pemberian makanan
tambahan dan tablet besi terhadap kadar hemoglobin ibu
hamil yang menderita kurang energi kronik di Kabupaten
Takalar, Sulawesi Selatan (Effect of additional food and iron
supplementation on hemoglobin level of pregnant women). Med

29.

30.

3.

Nusant. 2006;26:24-9. https://doi.org/10.26618/aimj.v4i1.4916

Masution YF, Lipoeto NI, Yulizawati Y. Hubungan kadar
<em=insulin-like growth factor 1 </fem> serum matemal dengan
berat badan dan panjang badan bayi baru lahir pada ibu
hamil KEK. Maj Kedokt Andalas. 2019;42(35):19. https:/doi.
org/10.25077/mka.v42.i3s.p19-29.2019

Afodun AM, Ajao MS, Enaibe BU. Placental anthropometric
features: Maternal and neonate characteristics in  North
Central Nigeria. Adv  Anat.  2015:2015:1-6.  https:/idoi.
org/10.1155/2015/790617

Baxter RC, Martin JL. Radioimmunoassay of growth hormone-
dependent insulinlike growth factor binding protein in human

Open Access Maced J Med Sci. 2022 Apr 30; 10(E):708-713.

plasma. J Clin Invest. 1986;78(6):1504-12. https://doi.
orgM0.1172/jci112742
PMid:2431001

713




The Effect of Family Approach Model Education and Zinc

Supplementation on Pregnant Women with Chronic Energy
Lack from Poor Family

ORIGINALITY REPORT

271 164 16« 8«

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

.

Submitted to Udayana University

Student Paper

T

o

download.atlantis-press.com

Internet Source

T

e

Submitted to State Islamic University of

Alauddin Makassar
Student Paper

T

-~

e-journal.poltekkesjogja.ac.id

Internet Source

T

c

"1st Annual Conference of Midwifery", Walter
de Gruyter GmbH, 2020

Publication

T

Submitted to Badan PPSDM Kesehatan

Kementerian Kesehatan
Student Paper

T

=

123dok.com

Internet Source

T

WWW.Nveo.org



Internet Source

(K

above40bodyhacker.com

Internet Source

T

www.mdpi.com

Internet Source

1o

"Abstracts of the Asian Congress of Nutrition
2019", Annals of Nutrition and Metabolism,
2019

Publication

(K

José Brandao-Neto, Vivian Stefan, Berenice B.
Mendoncga, Walter Bloise, Ana Valéria B.
Castro. "The essential role of zinc in growth",
Nutrition Research, 1995

Publication

(K

www.cambridge.org

Internet Source

T

Ekhlas A. I. Mohammed, Zainab Taha, Agba A.

A. Gadah Eldam, Sohair A. M. Shommo,
Mariam M. El hidai. "Effectiveness of a
Nutrition Education Program in Improving
Mothers’ Knowledge and Feeding Practices of
Infants and Young Children in Sudan", Open
Access Macedonian Journal of Medical
Sciences, 2022

Publication

<1%




Rusdiana Rusdiana, Maya Savira, Sry Suryani <1 o
Widjaja, Dedi Ardinata. "The Effect of Health ’
Education on Control Glycemic at Type 2
Diabetes Mellitus Patients", Open Access
Macedonian Journal of Medical Sciences, 2020
Publication
link.springer.com

InternetSpourceg <1 %
Submitted to Universitas Hasanuddin

Student Paper <1 %
Yoyok Bekti Prasetyo, Yulis Setiya Dewi,

. . <Il%
Hidayat Arifin, Amel Dawod Kamel. "The Effect
of Learning Module Program on Mothers'

Ability to Adapt to New Foods, Feeding Styles,
and Self-efficacy to Their Children with
Avoidant Restrictive Food Intake Disorder",
Open Access Macedonian Journal of Medical
Sciences, 2021

Publication

worldwidescience.or

Internet Source g <1 %
WWW.ZSSIT.0r

InternetS%urce g <1 %

Submitted to Masinde Muliro University of <1 o

Science and Technology
Student Paper




www. neliti.com
Internet Source <1 0/0
www.alliedacademies.or
Internet Source g <1 %
Olwin Nainggolan, Dwi Hapsari, Christiana <1 o

Rialine Titaley, Lely Indrawati, Ika
Dharmayanti, Antonius Yudi Kristanto. "The
relationship of body mass index and mid-
upper arm circumference with anemia in non-
pregnant women aged 19-49 years in
Indonesia: Analysis of 2018 Basic Health
Research data", PLOS ONE, 2022

Publication

Submitted to Universitas Mulawarman

Student Paper <1 %

Submitted to Universitas Nahdlatul Ulama <1 o
Surabaya ’
Student Paper

Jonathan C. K. Wells, Kate Hawton, Tegan <1 o

Darch, Peter G. Lunn. " Body composition by
H dilution in Gambian infants: comparison
with UK infants and evaluation of simple
prediction methods ", British Journal of
Nutrition, 2009

Publication

repub.eur.nl <1 o
0

Internet Source




sites.kowsarpub.com
Internet Source p <1 %
Erlicha Paramitha Maryanto. "Dampak <1
. . . : %
Dehidrasi Saat Masa Kehamilan", Jurnal llmiah
Kesehatan Sandi Husada, 2020
Publication
Mahnaz Shahnazi, Azizeh Farshbaf Khalili, <1
: . : %
Shiva Azimi. "Effect of Zinc Supplement on
Prevention of PPROM and Improvement of
some Pregnancy Outcomes in Pregnant
Women with a History of PPROM: A
Randomized Double -Blind Controlled Trial",
lIranian Red Crescent Medical Journal, 2016
Publication
Anafrin Yugistyowati, Emma Clare Lewis, Dwi
. . . o <l%
Sari Puspaningtyas, Esa Kartika et al. "Piloting
Smartphone Application to Improve Mother's
Knowledge of Proper Neonatal Care in
Indonesia", Open Access Macedonian Journal
of Medical Sciences, 2022
Publication
Bieghs, Liesbeth, Malene Brohus, Ida B. <'I o

Kristensen, Niels Abildgaard, Martin Bagsted,
Hans E. Johnsen, Cheryl A. Conover, Elke De
Bruyne, Karin Vanderkerken, Michael T.
Overgaard, and Mette Nyegaard. "Abnormal
|IGF-Binding Protein Profile in the Bone



Marrow of Multiple Myeloma Patients", PLoS
ONE, 2016.

Publication

Salgueiro, M.J.. "The role of zinc in the growth <1 o
and development of children", Nutrition, ’
200206
Publication
www. hindawi.com

Internet Source <1 %
www.oncotarget.com

Internet Source g <1 %

Jack Metcoff. "Maternal nutrition and fetal 1

. <%
development", Early Human Development,
1980
Publication
Lasiyati Yuswo Yani, Raras Merbawani, Asef <1
. 0 : - %
Wildan Munfadlila. "Correlation of Nutrition
Education Model for Pregnant Women In
Industrial Areas To Increase Knowledge of
Nutrition, Nutritional Behavior, and
Hemoglobin Levels of Pregnant Women",
STRADA Jurnal lImiah Kesehatan, 2020
Publication
Nasrum Massi, M.. "Quantitative detection of <1 o

Salmonella enterica serovar Typhi from blood
of suspected typhoid fever patients by real-



time PCR", International Journal of Medical
Microbiology, 20050601

Publication

Rinang Mariko, Nice Rachmawati, Fitrisia <1 o
Amelin, Sri Rezeki Hadinegoro. "The Role of ’
Angiopoietin-2 on Plasma Leakage in the
Critical Phase and Convalescence of Dengue
Virus Infection in Children", Open Access
Macedonian Journal of Medical Sciences, 2022
Publication

Xiu - Min Jiang, Xiao - Qian Chen, Jing Zheng, <1 o
Qing - Xiang Zheng, Xin - Xin Huang, Yu - Qing ’
Pan. "A multi - center cross - sectional study
on midwives' self - efficacy and influencing
factors", Japan Journal of Nursing Science,

2020
Publication
f1000research.com

42 Internet Source <1 %
ijhas.in

IiternetSource <1 %
repository.akfarsurabaya.ac.id

InteﬁletSourcey y <1 %

repository.unusa.ac.id <'] .
Internet Source A)

Marzieh Bagherinia, Mojgan Mirghafourvand, <1 o

Fahimeh Sehhatie Shafaie. "The effect of



educational package on functional status and
maternal self-confidence of primiparous
women in postpartum period: a randomized
controlled clinical trial", The Journal of
Maternal-Fetal & Neonatal Medicine, 2017

Publication

Sitti Wahyuni. "Comparison of an enzyme <1
. . %
linked immunosorbent assay (ELISA) and a
radioallergosorbent test (RAST) for detection
of IgE antibodies to Brugia malayi", Parasite
Immunology, 11/2003
Publication
;la?b!i:ca?iqu Nutrition in Health and Disease, 2004. <1 o
Tsunenobu Tamura, Robert L. Goldenberg. <'I o

"Zinc nutriture and pregnancy outcome",
Nutrition Research, 1996

Publication

Exclude quotes On Exclude matches <5 words

Exclude bibliography On



