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ABSTRACT

Introduction: Iron deficiency anemia (IDA) is still a problem of pregnant women'’s health related to its high prevalence
and its negative effects on health. Prevention efforts have been carried out through administration of oral iron tablets to
women during their pregnancy; however, the expected results have not been satisfied yet. This failure is probably due to
the assumption that, especially in developing countries, the iron store in pre-pregnant women is very low or may be empty,
so that iron supplementation during pregnancy is not enough to prevent IDA. The aim of study is to know the difference of
effect of iron supplementation in treated and control groups in terms of hemoglobin concentration, serum ferritin level and
prevalence of IDA.

Method: A quasi-experimental study was conducted on 99 non-pregnant new couple women. Iron tablets were administered
to the treated group from the beginning of pre-pregnant period, continuing until the first 3 months of pregnancy, while in the
control group iron tablets were only given during the first 3 months of pregnancy. IDA was measured by serum ferritin and
hemoglobin concentration using WHO's criteria, the benefit of iron tablet was measured by BCR technique.

Result: The administration of an oral iron tablet from the prepregnant period (treated group) could decrease prevalence
of IDA higher than the administration of oral iron tablet during pregnancy only (control group) (0% vs 38.46%, p<0.05). A
significant difference was also observed on mean serum ferritin concentration at the end of observation (the third month
of pregnancy) 33.45+14.12 pg/dL in the treated group, and 19.658.99 pg/dL in the control group. This difference was
statistically significant (p<0.05). Meanwhile, the hemoglobin concentration was 12.25+1.20 g/dL in the treated group and
10.91£0.67 g/dL in the control group. This difference was also statistically significant (p<0.05). Benefit analysis showed
that administration of an oral iron tablet starting from pre-pregnancy is more advantageous (B(R >1) compared to oral
administration of iron tablet during the pregnancy period only. There were no significant differences in side effects and
compliance of the patient to consume iron pills in both treated and control groups.

Conclusion: The administration of oral iron tablets (iron supplementation) to pregnant women starting from pre-pregnant
period results in a better effect compared to oral iron supplementation during pregnancy only. This program is feasible to be
implemented in a community setting because its compliance is good.
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INTRODUCTION

Iron deficiency anemia (IDA) is still an
important health problem, especially
to pregnant women, related to its high
prevalence and its negative effects. Many
countries including Indonesia, reported
high prevalence of IDA in pregnant
women, nonetheless within a wide range.
The prevalence in developed countries is
lower: 18%, meanwhile the prevalence in
Indonesia is around 63 %, and in Bali is

reported to be 46,2%."”

The high prevalence of IDA in pregnant
women, leads to negative impacts on
health as well as on economic aspects.
Many studies have reported that IDA in
pregnant women give negative effects
since pregnancy, after birth, children,
and until adulthood. One of the earliest
effects of IDA is premature labor. This
condition will be associated with new
problems for the baby such as low birth

weight, immune-deficiency status, and
tend to have physiological and growth-
development disturbances’. If these
conditions are correlated with low IQ,
and decrease ability of learning. All these
effects lead to impairment of quality of
human beings, work productivity and
economic implication’. Economically, the
effect of IDA in pregnant women can be
estimated with benefit-cost ratio (BCR)
analysis.

Open access: www.balimedicaljournal.org

1585


http://dx.doi.org/10.15562/ism.v9i1.155
http://dx.doi.org/10.15562/bmj.v12i2.4149
http://dx.doi.org/10.15562/bmj.v12i2.4149
mailto:luhseriani%40yahoo.com?subject=
http://www.balimedicaljournal.org/
http://www.balimedicaljournal.org/

ORIGINAL ARTICLE

To cope with the IDA problem in
pregnant women an “iron pill program”
was held by the government of Indonesia.
In this program every pregnant woman
will be given 90 iron pills from the
beginning of pregnant period. The result
of this program was not satisfying yet. The
prevalence of IDA is still high and the effect
of IDA on pregnant women continued:
such as 10.2% abortion, 4.3% prematurity
and 7.8% fetal growth retardation.*”
Another study also found the same result,
there is no significant different on risk of
abortion in pregnant women with IDA
who were given oral iron tablet combined
with folic acid.® Folic acid, vitamin B12
and B6 combined with oral iron tablet
for treating anemia in pregnancy, does
not increase hemoglobin concentration
significantly.” Combination of oral iron
tablet with vitamin C, does not increase
hemoglobin concentration significantly,
either.*"!

An iron store theory was developed to
explain the failure of the iron pill program
in controlling IDA in pregnant women."”
In developing countries, due to inadequate
iron intake, women had a low, or empty
iron store before pregnancy. In pregnancy,
iron requirements increase, abruptly, the
total iron requirement during pregnancy
is about 1000 mg."* This high requirement,
in the setting of an empty iron store can not
be fulfilled by iron neither from diet nor
from iron supplementation. According to
this theory, iron supplementation should
be given before the pregnant period to
overcome the low iron store.

Based on the above assumption,
a field trial was held in which iron
supplementation was given since pre-
pregnant period, compared with a control
group in which iron supplementation was
given only during pregnancy. The aim of
study is to know the difference of effect
of iron supplementation in treated and
control groups in terms of hemoglobin
concentration, serum ferritin level and
prevalence of IDA.

MATERIALS AND METHOD

This research was held at the district of
Abiansemal, Badung Regency in May
2006 - January 2007. The research design
was quasi experimental with randomized
pre and post test control group design (field

trial). The population were marriage
women planning for pregnancy. The
persons included in this study were
married women with mild IDA. Samples
are 99 married women and not pregnant
yet, consisting of 52 control group
and 47 treated groups. The two groups
were checked for serum ferritin and
hemoglobin concentration three times:
at the beginning of observation (pre-
pregnancy), at the beginning of pregnancy
and at the third month of pregnancy (end
of observation). On treated group iron
tablets (66 mg ferrous sulfate) were given
orally from the pre-pregnant period until
the first 3 months of pregnancy, meanwhile
on control group, oral iron tablets were
given from the beginning of pregnancy
until the first 3 months of pregnancy. Data
on side effects and compliance to consume
iron pills were collected by anamnesis on
a special record. Cost-benefit ratio is
assessed by BCR analysis."

RESULTS

The characteristics of patients in the treated
and control group were similar in regard
to age, education and occupation. The
mean age is 24.47+4.03 years among the
treated group and 25.71+3.81 years among
the control group. Educational status of
samples consist of elementary school,
junior high school, senior high school and
undergraduate degree. The most frequent
education status were senior high school
25 (53.19%) in the treated group and
23 (44.23%) in the control group. There
were various occupations among samples,
such as farmer, merchant, labor, private
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workers and state employees. The highest
percentage of occupation was labor,
53.19% in the treated group and 44.23% in
the control group. All the differences were
not statistically significant (p > 0.05).

Iron  supplementation from the
pre-pregnant period (treated group)
could prevent IDA more than iron
supplementation from the beginning of
pregnancy (control group) (Figure 1).
There were no IDA cases in the treated
group (0% prevalence), while in the control
group the prevalence of IDA was 38.46%
at the end of observation. This difference
was statistically significant (p<0.05).

Differences were also seen on
mean serum ferritin and hemoglobin
concentration. The mean serum ferritin
of treated group on the beginning of
observation (pre-pregnant period), on
the beginning of pregnant period and
on the third month of pregnancy were
14.95+421 pg/dL, 25.68+9.0 pg/dL
dan 33.45%14.12 ug/dL respectively in
treated group; while in control group
were 13.94+4.18 pg/dL, 13.32+4.25 ug/
dL and 19.65%8.99ug/dL respectively.
The mean hemoglobin concentration
in treated group were 10.26+0.66 g/dL,
11.52+1.05 g/dL, and 12.25+1.20 g/dL;
while in control group were 10.19+0.63
g/dL, 10.23+0.55 g/dL, and 10.91+0.67 g/
dL respectively. Differences of the mean
of serum ferritin and the hemoglobin
concentration in treated and control
groups were statistically significance (p
<0.05) (Table 1).

Side effects of iron tablets found
were nausea, stomach discomfort, and

Pre-pregnant

The beginning 3 month of
of pregnancy

pregnancy

Figure 1. The effect of iron supplementation on the prevalence of IDA in treated and

control group.
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Table 1. Distribution mean of ferritin serum and hemoglobin concentration in women with IDA in treated and control
groups.
Treated group Control group
Variable (N=47) (N=52) t p
Mean SD Mean SD
Ferritin at pre-pregnant period 14.95 4.21 13.94 4.18 1.193 0.230
Hb at pre-pregnant period 10.26 0.66 10.19 0.63 0.477 0.060
Ferritin at the beginning of pregnancy 25.68 9.00 13.32 4.25 9.088 0.000
Hb at the beginning of pregnancy 11.52 1.05 10,23 0,55 7.515 0.000
Ferritin at 3 month of pregnancy 33.45 14.12 19.65 8.99 5,413 0,000
Hb at 3 month of pregnancy 12.25 1.20 10.91 0.67 6.462 0.000

*Note: SD = Standard deviation; Hemoglobin (Hb): g/dl ; Ferritin serum: pg/dL

Table 2.

on risk of low birth weight, prematurity, and abortion.

The estimation of the benefit ratio of administration of iron tablets in pregnant women with mild IDA based

Treated group

Control group

Benefit

Proportion without IDA = 100%

Proportion without IDA =61.54%

1. Low Birth Weight ~ Rp 135.934 Incidence without Low Birth Weight = 95% Incidence without Low Birth Weight = 51.5%
Rp 129.137 Rp 43.081
2. Prematurity Rp 276.346 Incidence without Prematurity = 93% Incidence without Prematurity = 76%
Rp 257.001 Rp 129.248
3. Abortion Rp 317.021 Incidence without Abortion = 90% Incidence without Abortion = 70%
Rp. 285.318 Rp. 136.566
Table 3. The Cost- Benefit Ratio of administration of iron tablets in treated and high requirement of iron in pregnant
and control groups. women and children during growth.
BCR WHO" proposed a standard control
Risk program for IDA in pregnant women,
Treated group Control group « . »
iron pills program” Every pregnant
Low Birth Weight 74 3.2 woman will be given 90 iron pills (66
Prematurity 14.6 9.3 mg ferrous sulfate, combined with folic
Abortion 16.3 10.2

constipation, but these side effects were
very mild, both in the treated and control
group. The difference of side effects
between treated and control group was not
statistically significant. The compliance
of patients to follow this program is very
good. Good compliance to consume iron
pills was found in 44 among 47 subjects
in the treated group, and 50 among
52 subjects of the control group. This
difference was not statistically significant.

The spending cost for administration
of iron tablets started in the pre-
pregnant period was Rp. 7.560,- (treated
group), while the spending cost of
administration of iron tablets started on
pregnancy was Rp. 3.240,-. The benefit
appears in the difference between cost to
overcome the impact of IDA (low birth
weight, prematurity abortion) and the
expenditure for iron supplementation.
Economically, the effect caused by
administration of iron tablets is calculated
from the cost of hospitals such as low birth

weight, prematurity and abortion. 7 The
calculation of benefit ratio can be seen on
table 2. Subsequently, the BCR value can
be determined by comparing the benefit
with the cost of administration of iron
tablets between the two groups, as shown
on table 3.

As shown on table 3, the BCR of low
birth weight, prematurity, and abortion
were all more than 1. These mean that
the administration of iron pills since pre-
pregnant period, economically gives better
impact compared with administration
of iron pills just after the beginning of
pregnancy.

DISCUSSION

Iron deficiency anemia (IDA) is still a
major public health problem in developing
countries, including Indonesia.”'""* The
pregnant women and children under
five are the most vulnerable groups. The
major determinant of this problem is a
low bioavailability of iron on daily diet

acid). Indonesia adopted this WHO’s
program.”* The result of this program
is not satisfactory. There is no significant
decrease of IDA in pregnant women,
including in Indonesia.>>'*"" No exact
explanation to justify this gap. It is assumed
that, in developing countries, iron stores of
pregnant women are very low, or may be
empty, so the “iron pills program” is not
enough to restore the iron store during the
pregnancy period. Iron supplementation
from pre-pregnant period is needed to
restore the iron store and to fulfill the
increase of iron requirement during
pregnanCYIZ,IS—ZO

The results of this study support this
assumption. Iron supplementation from
the prepregnant period could increase
serum ferritin and hemoglobin levels,
and prevent IDA in pregnant women with
mild IDA. Iron stores can increase to 33
pg/dL, more than the cut off point (20 pg/
dL), while in the control group the iron
store is only 19.65 pg/dL, still below the
cut off point.
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The positive impact of this program
is proved from benefit-risk ratio analysis.
There is more than one BCR, so it can be
concluded that this program is very useful.
This program is very feasible because the
side effect of iron supplementation is
low and the compliance of the patient
is high. More field studies in different
demographic and geographical contexts
are needed to confirm the result of this
study, before it can be transformed into a
formal program.

CONCLUSION

Administration of iron tablets from the
pre-pregnant period in pregnant women
gives Dbetter results compared with
administration of iron tablets started
just at the beginning of pregnancy. It is
supported by the findings on mean serum
ferritin and hemoglobin level; both were
higher in the treated group compared
with the control group. This program is
also more effective in preventing IDA in
pregnant women, with a good feasibility in
its implementation in the community.

CONFLICT OF INTERESTS

All the authors declare that they have no
conflict of interests.

AUTHORS’ CONTRIBUTIONS

All authors contributed to this study’s
conception and design, data analysis
and interpretation, article drafting,
critical revision, final approval, and data
collection.

FUNDING

None.

ETHICAL CLEARANCE

This research has obtained an ethical
feasibility =~ permit  number: 1053/

UN14.2.2.VIL.14/LT/2006 by the ethics
commission of the Medical Faculty of
Udayana University/Sanglah Hospital.

ACKNOWLEDGEMENT

I would like to express my great gratitude
to Prof. Dr. dr. I Made Bakta, SpPD
(KHOM).,, Prof. dr. LN.T. Suryadhi, MPH,
PhD and Prof. dr. LN. Agus Bagiada
SpBiok who has patiently given me advice
and suggestions for the completion of
my study. My sincere thanks also goes
to everyone who has made this study
possible.

REFERENCES

1.  Allen LH. Pregnancy and Iron Deficiency:
Unresolved Issues. Nutr Rev 1997; 55 : 91-101.

2. Suega K, Dharmayuda TG., Sutarga IM., Bakta
IM. Iron deficiency anemia in pregnant women
in Bali, Indonesia: A profile of risk factor and
epidemiology. Southeast Asian ] Trop Med
Public Health 2002; 32 (2):128-130.

3. Ross J and Horton S, 1998. Economic
consequence of iron deficiency, ISBN pp 544.

4. Cuningham FG, Gant NE Leveno, KJ, et al,.
Williams Obstetrics 21% .ED. McGrawHill
Medical Publising Div, New York: 2005. P. 1310-
23.

5. Ghattas H, Fulford T, Prentice A. Effect of
moderate anemia on later mortality in rural
African children. Lancet 2003; 361: 49-51.

6.  Permaesih D, Rosmalina Y, Kristiani R. Status
homocystein dan folic acid pada ibu hamil
anemia. Pen Gizi dan Makanan 2001; (24): 64-
68.

7. Rustan E, Saidin M, Rosmalina Y. Pengaruh
penambahan asam folat, vitamin B12, dan
B6 pada pil besi terhadap kadar homosistein
plasma ibu hamil anemia. Pen Gizi dan
Makanan 2001; (24): 44-50.

8. Garcia OP, Diaz M, Rosado JL, Lindsay H.
Ascorbic acid from lime juice does not improve
the iron status of iron-deficient women in rural
Mexico. Am J of Clin Nutr 2003; 78 (2): 267-73.

9. Meier PR. Prevention of iron deficiency anemia
in adolescent and adult pregnancies.

10. Clin. Med & Res. 2003; 1(1): 29-36.

11.  Muhilal, Sumarno I, Komari. Review of surveys
and supplementation studies of anemia in

12.

13.

14.

15.

16.

17.

18.

19.

20.

Indonesia. Pen Gizi dan Makanan 2004; (24):
34-39.

Sastromidjojo S. Anemia pada wanita,
khususnya wanita hamil. MOGI supl 2003;12:
2-5.

Bakta IM. Hematologi Klinik  Ringkas.
Percetakan Universitas Udayana Denpasar;
2000.

Hallberg L. Iron Balance in Pregnancy and
Lactation, in; Nutritional Anemias, edited by
Formon S.J. and Zlotkin S. Nestle Nutrition
Workshop Series 1992; Vol. 30;1328.
Kondoatie, JR.. Analisis Ekonomi
Penerbit Andi. Jogjakarta; 2000.
Hyder SM., Persson LA., Chowdhury AM..
Do Side-Effects Reduce Compliance to Iron
Supplementation? A Study of Daily and
Weekly-dose Regimens in Pregnancy, J. Health
Pop Nutr 2002; 20(2): 175-9.

Baker WE Iron deficiency in pregnancy.
Hematol Onc Clin N Amer 2000; 14 (5): 1061-
77.

Suselo YH, Wulandari S, Ayusari AA,
Indarto D. Hepcidin and Matriptase-2 as a
potential biomarker for responsiveness to
oral iron supplementation in adolescents
female with iron deficiency anemia. Bali Med
J. [Internet]. 2017 Aug. 4 [cited 2023 May
10];6(3):S61-S64. Available from: https://www.
balimedicaljournal.org/index.php/bmj/article/
view/722.

Sari A, Pamungkasari EP, Dewi YLR. The
addition of dates palm (Phoenix dactylifera)
on iron supplementation (Fe) increases the
hemoglobin level of adolescent girls with
anemia. Bali Med J. [Internet]. 2018 Aug. 8
[cited 2023 May 10];7(2). Available from:
https://www.balimedicaljournal.org/index.php/
bmyj/article/view/987.

Sidiartha IGL, Bakta IM, Wiryana IM,
Sutirtayasa IWP, Sjarif DR. Eicosapentaenoic
acid and docosahexaenoic acid in fish oil capsule
supplementation in obese children decreases
serum interleukin-6 and hepcidin and improves
iron status. Bali Med J. [Internet]. 2017 Feb. 18
[cited 2023 May 10];6(1):97-101. Available
from: https://www.balimedicaljournal.org/
index.php/bmj/article/view/410.

(@O

This work is licensed under a Creative Commons Attribution

Teknik.

1588

Bali Medical Journal 2023; 12(2): 1585-1588 | doi: 10.15562/bmj.v12i2.4149


http://dx.doi.org/10.15562/ism.v9i1.155
http://dx.doi.org/10.15562/bmj.v12i2.4149
https://www.balimedicaljournal.org/index.php/bmj/article/view/722
https://www.balimedicaljournal.org/index.php/bmj/article/view/722
https://www.balimedicaljournal.org/index.php/bmj/article/view/722
https://www.balimedicaljournal.org/index.php/bmj/article/view/987
https://www.balimedicaljournal.org/index.php/bmj/article/view/987
https://www.balimedicaljournal.org/index.php/bmj/article/view/410
https://www.balimedicaljournal.org/index.php/bmj/article/view/410

