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ABSTRACT

Background: Anemia in pregnant women is one of the public health problems that is still
considered as a serious problem. The most important things in handling cases of anemia in
pregnant women is to pay attention to biological and socio-economic factors in pregnant women.
This study aimed to determine the effect of biological and socio-economic factors on the incidence
of anemia among pregnant women.

Subjects and Method: This was a cross sectional study conducted in Bambanglipuro community
health center, Bantul, Yogyakarta, from March to April 2019. A sample of 200 pregnant women
was selected by fixed disease sampling. The dependent variable was anemia. The independent
variables were age, gestational age, parity, birth spacing, education, income, adherence to iron
tablet consumption, contraceptive use before pregnancy, dietary pattern, and body mass index
(BMI). The data were collected by questionnaire and analyzed by path analysis.

Results: The risk of anemia in pregnant women was directly and positively affected by education
<Senior high school (b=1.92; 95% CI=0.67 to 3.17; p=0.003), age <20 or =35 years old (b=1.27;
95% CI= 0.09 to 2.46; p=0.036), parity >3 times (b=1.57; 95% CI= 0.42 to 2.72; p=0.007), birth
spacing <2 years (b=2.58; 95% CI= 1.23 to 3.93; p<0.001), gestational age (II and III trimesters)
(b=2.07; 95% CI=0.69 to 3.45; p=0.003), BMI <18.5 (b=3.21; 95% CI=1.98 to 4.44; p<0.001), and
irregular iron tablet consumption (b=1.46; 95% CI=0.31 to 2.62; p=0.013). It was indirectly
affected by education, history of contraceptive use, dietary pattern, and family income.
Conclusion: The risk of anemia in pregnant women is directly and positively affected by
education <Senior high school, age <20 or =35 years old, parity >3 times, birth spacing <2 years,
gestational age (II and III trimesters), BMI <18.5, and irregular iron tablet consumption. It is
indirectly affected by education, history of contraceptive use, dietary pattern, and family income.
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BACKGROUND can be reduced by 50%, given that anemia

Anemia is a condition where the content of
red blood cells in the body is small, while
red blood cells contain hemoglobin which
aimed to carry oxygen to all body tissues
(Proverawati, 2011). Anemia is one of the
global health problems, where there are 56
million women worldwide and two thirds
of them are anemic. WHO targets that in
2025 anemia in women of reproductive age
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is the second leading cause of disease in
the world and is set to be the most serious
public health problem (Soh et al., 2015).
Anemia in pregnant women occurs
due to physiological changes in the body
during pregnancy, namely hemodilution
resulting in blood hemoglobin levels of less
than 12g / dL (Huang et al., 2015). The in-
cidence of anemia in pregnant women can
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threaten the health of the mother and the
fetus. Anemia in developing countries
became a serious problem because the
impact caused by anemia can contribute to
maternal and fetal death(Sharma and
Shankar, 2010).

The proportion of anemia in pregnant
women in Indonesia has increased in 2018,
which was 48.9% compared to 2013, which
was 37.1% (Basic Health Research, 2018).
Bantul Health Service data in 2018 showed
that there were 15.18% of pregnant women
have anemia and Bambanglipuro Health
Center was one of the Health Center with
the highest anemia rate of 30.66% of the
total 473 pregnant women (Bantul Health
Office, 2018).

Anemia in pregnant women was
influenced by several risk factors, namely
biological factors and socio-economic fac-
tors consisting of maternal age, gestational
age, parity, distance of pregnancy, educa-
tion, income, body mass index, food con-
sumption patterns, contraceptive use be-
fore pregnancy, and compliance in the con-
sumption of blood tablets. Pregnant wo-
men with higher education would certainly
pay attention and provide the best for their
health and the fetus, so that the mother
can overcome the problem of anemia
during pregnancy (Soh et al., 2015).

Mothers who were less than 20 years
old would have an impact on fetal plant
disorders because the mother was still in
the growth stage and the mother who was
>35 years old has a risk of decreasing iron
in the body so that it can cause anemia
(Demmouche et al., 2012). Pregnant wo-
men with gestational age of 2nd TM and
3rd TM have a higher risk of anemia than
pregnant women who were in 1st TM
(Lebso et al., 2017).

A short birth spacing can have a de-
trimental effect on maternal hemoglobin
levels so that the mother experienced ane-
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mia (Vehra et al, 2012). This can also affect
the mother to have more than 3 parity and
increase the risk of anemia. Women who
have parity 3 times or more can be affected
by anemia by three times higher than
mothers with parity less than 3 (Bencaiova
et al.,, 2012).

Pregnant women can also experience
anemia if they have a poor consumption
pattern so that it can be said that anemia
can be overcome if the mother consumed
foods that are rich in iron (Lebso et al.,
2017), in addition, consumption patterns
can also affect maternal body mass index.
Mothers with less body mass index were
susceptible to anemia, because the body
mass index of pregnant women who were
not anemic was higher than those who
suffer from anemia (Sholeye et al., 2017).
Fulfillment of iron in pregnant women
must be supported by income in the
family, if income in the family was low, it
was likely that the mother would not get
good nutrition during pregnancy so that it
can lead to anemia(Soh et al., 2015).

Iron status in pregnant women can
also be influenced by the amount of blood
loss in the mother during menstruation
which was likely caused by the use of
contraceptive methods. The use of hor-
monal contraception before pregnancy can
reduce 50% of menstrual blood loss, which
was only 13.6% reduced iron in women
who use hormonal contraception (Bencaio-
vaet al., 2012).

To reduce the risk of anemia, it can
be affected by consuming blood tablets, if
regular pregnant women consume blood
tablets, the risk of pregnant women
experiencing anemia becomes smaller and
vice versa (Viveki et al., 2012).

This study aims to analyze biological
and socio-economic factors associated with
anemia among pregnant women in Bantul,
Yogyakarta, Indonesia.
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SUBJECTS AND METHOD

a. Study Design
This study was an analytical study with an
observational study design and used a
cross sectional approach. This research
was conducted in the Bambanglipuro
Health Center area, Bantul Regency, Yog-
yakarta in March - April 2019.
b. Population and Sample
The study population was all pregnant
women in Bambanglipuro health center,
Bantul, Yogyakarta. A sample of 200 preg-
nant women was selected by fixed disease
sampling.
c. Study Variables
The dependent variable was anemia. The
independent variables were maternal age,
gestational age, parity, birth spacing, edu-
cation, income, dietary pattern, BMI, iron
tablet consumption, and history of contra-
ceptive use.
d. Operational Definition of Vari-

ables
Anemia of pregnancy was the condition of
pregnant women who have hemoglobin
levels in their blood <11 g / dL. The data
were measured by Hb meter.

Maternal age was the period of time
(vear) experienced by pregnant women
from birth to the data collection. The data
were collected by questionnaire.

Gestational age was the length of ma-
ternal gestational age (weeks) at the time
of the data were taken. The data were col-
lected by questionnaire.

Maternal education was the last for-
mal education level attained by mother.
The data were collected by questionnaire.

Family income was the average in-
come obtained by the mother and family to
fulfill their needs every day for a month in
the amount of rupiah. The data were
collected by questionnaire.

Parity was the number of mothers
giving birth to children both living and
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dead. The data were collected by question-
naire.

Birth spacing was the time lag bet-
ween the mother's current pregnancy and
the mother's previous pregnancy. The data
were collected by questionnaire.

Body mass index was body weight
status in the mother as measured by exa-
mination of body weight and height. Data
on maternal height was measured by statu-
meter. Data on maternal weight was mea-
sured by weight scale.

Dietary pattern was the eating habits
of pregnant women who emphasized the
type of food and the frequency of food con-
sumed by pregnant women every day con-
sisting of carbohydrates, proteins, vita-
mins, and minerals. The data were measu-
red by food frequency questionnaire.

History of contraceptive use before
pregnancy was the type or method of con-
traception that mothers use in preventing
pregnancy. The data were collected by
questionnaire.

Iron tablet consumption adherence
was adherence of the mother in consuming
the blood tablets that have been given by
health personnels. The data were collected
by questionnaire.

e. Data Analysis

Univariate analysis was performed to
determine the characteristics of each
variable described in n and %. Bivariate
analysis with Chi square test to find out the
effect of independent variable on the risk
of anemia. Multivariate data analysis in
this study used path analysis to find out
the direct or indirect effects of independent
variables on the risk of anemia in pregnant
women.

f. Research Ethics

Research ethics include informed consent,
anonymity, confidentiality, and research
ethics. The research ethics was obtained
from Research Ethics Committee at Dr.
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Moewardi Hospital, Surakarta, Central
Java, with number: 252/ III / HREC /
2019.

RESULTS

1. Sample Characteristics

Table 1 described that pregnant women
who have gestational age in the first tri-
mester were 84 (42%). 106 (53%) pregnant
women were <20 or >35 years old. There
were 108 (54%) pregnant women who have
parity >3 times and 96 (48%) pregnant
women who have a pregnancy distance of
<2 years. The average family income had
low income (51.5%). The lack of dietary
pattern was 122 (61%) of pregnant women
with less body mass index of pregnant wo-
men by 106 (53%). The number of preg-
nant women who did not use contraception
was higher, who were 96 (48%) pregnant
women.

Table 1. Sample characteristics

Characteristics N %

Gestational Age

st Trimester 84 42

2nd Trimester 71 35.5

3rd Trimester 45 22.5

Maternal Age

<20 or =35 years old 106 53

20 — 35 years old 94 67

Parity

>3 108 54

<3 92 46

Birth spacing

<2 years 96 48

>2 years 104 52

Maternal Education

Bachelor 15 7.5

High school 72 37.5

Junior high school 84 42

Elementary school 26 13

Body Mass Index

Low BMI 106 53

Normal BMI 78 8

Excess BMI 16 39

Maternal Dietary

Pattern

Lack of Diet 122 61

Good Diet 78 78
26

Income

<regional minimum 103 51.5
wage

> regional minimum 97 48.5
wage

Iron tablet

consumption

Adhere 137 68.5
Not Adhere 63 315
Contraception use

Hormone 78 39
Non Hormone 26 13
No Contraception 96 48

2. Bivariate Analysis

Table 2 showed that the risk of anemia was
more likely to occur in II and III trimesters
(OR= 3.27; p<0.001), age<20 or =35 years
old (OR=15.65; p<0.001), parity >3 times
(OR= 7.45; p<0.001), birth distance <2
years (OR= 8.14; p<0.001), irregular iron
tablet consumption (OR= 5.23; p<0.001),
poor dietary pattern (OR= 14.89; p
<0.001), low education (OR= 14.94; p
<0.001), BMI <18.5 (OR=17.14; p<0.001),
using non-hormonal contraception (OR=
4.33; p<0.001), low income (OR=32.25;
P<0.001).

3. Path Analysis

a. Model Specification

The relationship between the variables
studied would be described in the model
specifications. There were 11 variables
measured in this study, namely, maternal
age, gestational age, pregnancy distance,
number of labor, education, income, body
mass index, food consumption pattern,
compliance with blood tablet consumption,
and the use of contraception before preg
nancy and anemia.

b. Model Identification

Measured variables include:

1) Total measured variable : 11

2) Endogenous Variable 1
3) Exogenous variables 14
Number of parameters : 14

e-ISSN: 2549-0257



Reso et al./ Path Analysis on the Biological and Social-Economic Determinants of Anemia

The formula for the degree of freedom (df)
was: df= (number of measured variables x
(number of measured variables + 1) / 2) -
(endogenous variables + exogenous vari-
ables + number of parameters)

=(11x(A1+1)/2)—(1+4+14)

The result of the degree of freedom (df)
was 47 which mean that over identified or
path analysis can be done.Table 3 showed
the results of path analysis. There was a
direct and positive effect of mothers who
were <high school and the incidence of

=66 —19 anemia, and it was statistically significant
=47 (b= 1.92; 95% CI= 0.64 to 3.17; p= 0.003).
Table 2. Bivariate analysis
Anemia Non Total
Independent Variables Anemia OR p
N % N % N %
Gestational Age
I Trimester 28 33.3 56 66.7 116 100 3.27 <0.001
IT and III Trimester 72 62.1 44 37.9 84 100
Age
<20 or =35 years old 8o 79.2 21 20.8 101 100 15.65 <0.001
20 — 35 years old 20 20.2 79 79.8 99 100
Number of Labor
<3 times 23 25 69 75 92 100 7.45 <0.001
>3 times 77 71.3 31 28.7 108 100
Birth spacing
<2 years 72 75 24 25 96 100 8.14 <o0.001
>2 years 28 26.9 76 73.1 104 100
Iron tablet consumption
Adhere 48 76.2 15 23.8 63 100 5.23 <0.001
Not adhere 52 38 85 62 137 100
Maternal dietary pattern
Poor 87 73.7 31 26.3 118 100 14.89 <0.001
Good 13 15.9 69 84.1 82 100
Maternal education
<High school 84 76.4 26 23.6 110 100 14.94 <0.001
>High school 16 17.8 74 82.2 90 100
Body mass index
BMI <18.5 82 79.6 21 20.4 103 100 17.14 <0.001
Normal BMI 18 18. 79 81.4 97 100
Contraceptive method
Non Hormone 78 63.4 45 36.6 123 100 4.33 <0.001
Hormone 22 28.6 55 71.4 77 100
Income
Low <minimum wage 86 84.3 16 15.7 102 100 32.25 <0.001
High >minimum wage 14 14.3 84 85.7 98 100

Mothers with <high school education have
logodd to experience anemia by 1.92 units
higher than mothers who were >HS.
Anemia was directly and positively
affected by maternal age <20 or >35 years
old, and it was statistically significant (b =
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1.27; 95% CI = 0.09 to 2.46; p = 0.036).
Mothers with age <20 or =35 years old have
logods for anemia by 1.27 units higher than
mothers aged 20-35 years old.

Anemia was directly and positively
affected by pregnant women who have
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parity >3, and it was statistically significant
(b = 1.57; 95% CI = 0.42 to 2.72; p =
0.007). Pregnant women who have parity
>3 have logodd for anemia by 1.57 units
higher than mothers who have parity <3.

Anemia was directly and positively
affected by pregnant women who have a
pregnancy distance <2 years, and it was
statistically significant (b = 2.58; 95% CI =
1.23 to 3.93; p <0.001). Pregnant women
who have a pregnancy distance of <2 years
have logodd for anemia by 2.58 units
higher than mothers who have a pregnancy
distance of >2.

Anemia was directly and positively
affected by gestational age of 2nd TM and
3rd TM, and it was statistically significant
(b = 2.07; 95% CI = 0.69 to 3.45; p =
0.003). Pregnant women who were in 2nd
TM and 3rd TM have logodd to experience

anemia by 2.07 units higher than pregnant
women who were in 15t TM.

Anemia was directly and positively
affected by pregnant women who have lack
of body mass index and it was statistically
significant (b = 3.21; 95% CI = 1.98 t0 4.44;
p <0.001). Pregnant women who have lack
of body mass index have logodd for anemia
by 3.21 units higher than mothers who have
normal body mass index.

Anemia was directly and positively
affected by pregnant women who were
obedient in taking blood tablets and it was
statistically significant (b = 1.46; 95% CI =
0.30 to 2.62; p = 0.013). Pregnant women
who were obedient in consuming blood
tablets had logodd to experience anemia by
1.57 units higher than those who did not
obedient.
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Figure 1. Path analysis model with estimation

Education of pregnant women was indirect-
ly related to anemia through adherence in
blood tablet supplementation (b = 1.35;
95% CI = 0.68 to 2.02; p <0.001). Educa-
tion of pregnant women was indirectly rela-
ted to anemia through the number of labor
(b =1.58; 95% CI = 0.98 to 2.19; p <0.001).
Education of pregnant women was not di-
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rectly related to anemia through pregnancy
distance (b = 1.32; 95% CI = 0.70 to 1.93; p
<0.001). Education of pregnant women was
indirectly related to anemia through family
income (b = 3.08; 95% CI = 2.34 to 3.81;
p<0.001). Mothers who did not use contra-
ception or use non-hormonal contraception
were indirectly related to anemia through
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pregnancy distance (b= 1.17; 95% CI= 0.54
to 1.81; p<0.001).

The food consumption pattern of
pregnant women was indirectly related to
anemia through maternal body mass index

(b = 2.70; 95% CI = 1.99 to 3.41; p <0.001).
Income was indirectly related to anemia
through the maternal food consumption
pattern (b= 2.06; 95% CI= 1.41 hto 2.71;
P<0.001).

Table 3. Path analysis on factors affecting anemia among pregnant mothers

CI (95%)
lziﬁg:l;lﬁ I;t Independent Variables b LL(:m(:tr UI;pe P
Limit
Direct Effect
Anemia < Education (<high scool) 1.92 0.67 3.17 0.003
Anemia < Age (<20 or >35 years old) 1.27 0.09 2.46 0.036
Anemia € Parity (=3 children) 1.57 0.42 2.72 0.007
Anemia < Birth spacing <2 years 2.58 1.23 3.93 <0.001
Anemia < Gestational age II or III 2.07 0.69 3.45 0.003
trimester
Anemia < BMI (<18.5) 3.21 1.98 4.44 <0.001
Anemia € Irregular iron tablet 1.46 0.31 2.62 0.013
consumption
Indirect Effect
Adherence < Education (<HS) 1.35 0.68 2.02 <0.001
Parity (=3 children) < Education (<HS) 1.58 0.98 2.19 <0.001
Birth spacing <2 years € Education (<HS) 1.32 0.70 1.93 <0.001
Birth spacing <2 years € Contraceptive use 1.17 0.54 1.81 <0.001
Income (<MW) < Education (<HS) 3.08 2.34 3.81 <0.001
BMI (<18.5) < Dietary Pattern (Poor) 2.70 1.99 3.41 <0.001
Dietary Pattern (poor) < Income (<MW) 2.06 1.41 2.71 <0.001

N observation = 200
Log likelihood = -714.84

df = 21
AIC = 1471.69
BIC = 1540.96

HS= Senior high school
MW= Minimum wage

DISCUSSION
1. The effect of education on anemia

among pregnant mothers

This study showed that education has a di-
rect and positive influence on the incidence
of anemia in pregnant women. The lower
the maternal education, the higher the risk
of anemia in pregnancy. Education also has
an indirect influence on anemia through
adherence to blood tablet consumption,
maternal parity, pregnancy distance and fa-
mily income.

Education has a significant relation-
ship with anemia (OR= 0.37; p= 0.003) (Si-
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nawang et al., 2018). Daka et al. (2018)
explained that higher education has been
shown to significantly influence knowledge
of anemia prevention knowledge during
pregnancy (OR= 5.03, 95% CI= 1.87 to
13.52; p<0.001). Pregnant women who have
low education were found to have a maxi-
mum anemia prevalence (62.71%) com-
pared to pregnant women who have higher
education (Bedi et al., 2015). The level of
education can influence maternal behavior
in daily activities. The higher the level of
education, the better the level of knowledge
and lead to quality life (Fauziyah, 2012).
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2. The effect of age on anemia in
pregnant mothers

The results of the analysis showed that
maternal age <20 or >35 years old had a
direct and positive effect on the incidence of
anemia in pregnant women. Mothers with
age <20 or =35 years old have a high risk of
developing anemia.

Feleke et al. (2018) stated that mater-
nal age was related to the incidence of
anemia in pregnant women (OR= 1.05; 95%
CI= 1.03 to 1.07). Pregnant women who
were 15-22 years old can influence the Hb
condition in their body resulting in anemia
(OR= 9.89; CI= 2.68 to 21.41) (Gedefaw et
al., 2015).

Age of pregnant women >35 years old
was 2.6 (95% CI = 1.2 to 5.6) times more
likely to develop anemia than mothers aged
20-24 years old. This may be due to a
decrease in serum ferritin values with an
increase in age (Uche-Nwachi et al., 2010).
The productive and safe age group in
pregnancy was the 21-30 years old (Soh et
al., 2015).

3. The effect of parity on anemia
among pregnant mothers

The results of the analysis showed that pa-

rity has a direct and positive influence on

the incidence of anemia in pregnant wo-

men. The higher the maternal parity, the

higher the risk of anemia in pregnancy.

Study of Asrie (2017) stated that there
was a significant relationship between pa-
rity or the number of labor with the inciden-
ce of anemia (OR= 9.17: 95% CI= 2.15 to 40;
p <0.001). Mothers who have four or more
children in Jordan have a significant re-
lationship with anemia (OR= 1.54; 95% CI=
1.22 to 1.93; p <0.001) (Arabyat et al.,
2018).

Multiparity was more susceptible to
anemia during pregnancy compared to a
primigravidian mother. This was because
the more often pregnant women experience
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labor, the more they would lose blood and
cause anemia and reduce iron reserves in
the body (Ouédraogo et al., 2012).
4. The effect of pregnancy distance on
anemia among pregnant mothers
The results of the analysis showed that
the distance of pregnancy has a direct and
positive influence on the incidence of
anemia in pregnant women. <2 years of
pregnancy can increase the risk of anemia.
The results of this study were sup-
ported by the study of Shwetha et al. (2018)
which stated that the pregnancy distance of
mothers <2 years was at risk for anemia
during pregnancy with a value of p = 0.02.
During the process of pregnancy and
childbirth, the maternal iron reserves in the
body were reduced, so it was recommended
that mothers have a minimum distance of 2
years to have a new pregnancy. With such
distance, it was expected to be able to
prepare physically and fulfill nutrition in
the maternal body so that the function of
the body's organs can recover (Manuaba et
al., 2013).

5. The effect of gestational age on
anemia among pregnant mothers
The results of the analysis showed that ges-
tational age has a direct and positive in-
fluence on the incidence of anemia in preg-
nant women. Mothers with gestational age
of 2nd TM and 3rd TM have a high risk for

anemia.

A study of Gedefaw et al. (2015)was in
line with the result of this study which
stated that pregnant women in the third
trimester were at risk of experiencing
anemia during pregnancy (OR = 11.37; 95%
CI = 4.56 to 24.82). Pregnant women with
an older gestational age were at risk of
anemia with (OR = 0.35; 95% CI = 0.15 to
0.80; p = 0.013) (Prahesti et al., 2015). This
was due to an increase in trimester which
caused a reduction in maternal iron reser-
ves.
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Increasing the gestational age of the
mother increased the need for iron in
pregnant women. Therefore, if it was not
balanced with adequate nutrition and iron
intake, the mother would experience ane-
mia as the mother's pregnancy increased.
The need for iron in the third trimester was
higher than the need before pregnancy,
which was 5.6 mg / day (3.54-8.80 mg/day)
(Morrison et al., 2011).

6. The Effect of Body Mass Index on

Anemia Among Pregnant Mothers
The results of the analysis showed that the
body mass index of the mother has a direct
and positive influence on the incidence of
anemia in pregnant women. Mothers with
lack of body mass index were more likely to
experience anemia.

Study of Charles et al. (2010) stated
that there was a significant relationship bet-
ween the body mass index of pregnant
women and the incidence of anemia. This
was supported by studies in Ethiopia where
low BMI can be a cause of anemia in
pregnancy because the BMI in pregnant
women who were not anemic was higher
than those who have anemia (Sholeyeet al.,
2017).

7. The effect of adherence to iron
tablet consumption on anemia
The results of the analysis showed that iron
tablet consumption adherence has a direct
and positive influence on the incidence of
anemia in pregnant women. Mothers who
were not obedient in taking blood tablets
were more likely to experience anemia.

The results of this study were in line
with the research of Bedi et al. (2015) which
explained that the prevalence of anemia was
significantly higher in women who had
never asked for or consumed iron and folic
acid during pregnancy (27.44% : 13.66%).

The influence of iron and folic acid
was a supplement that can increase hemo-
globin, serum ferritin, and average cell
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volume and can reduce iron depletion rates
in the third trimester (Kumar et al., 2012).
8.The effect of contraception use
before pregnancy on anemia

The results of the analysis showed that the
use of family planning has an indirect and
positive effect on the incidence of anemia in
pregnant women. Mothers with non-
hormonal birth control and those who did
not use family planning were at high risk of
anemia.

Gebremedhin et al. (2018) stated that
hormonal contraceptive use was able to
reduce the chance of anemia by 38% (AOR=
0.62 (95% CI= 0.57 to 0.67) and the dura-
tion of use of maternal hormonal contracep-
tion was able to influence the decline in the
rate of stable anemia.

The protective effect of contraception
on Hb was probably due to a reduction in
menstrual bleeding that can be reduced by
50% among users of contraception (Bellizzi
et al., 2018).

9. The effect of dietary pattern on
anemia among pregnant mothers
The results of the analysis showed that food
consumption patterns have an indirect and
positive influence on the incidence of
anemia in pregnant women. Mothers with
poor food consumption patterns would

increase the risk of anemia.

Ansariet al. (2017) stated that preg-
nant women who have anemia have a lower
body mass index score. This was due to a
lack of nutrition in pregnant women and
this implied that there was inadequate
calorie and nutritional intake in pregnant
women. A mother who has a poor diet
would be at risk to have lack of nutritional
intake in her body (Oktiriyani et al., 2014).
A pregnant woman was recommended to
consume various types of food with the
amount or portion according to their needs
during pregnancy (Ministry of Health,
2014).
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10.The effect of income on anemia

among pregnant mothers
The results of the analysis showed that
income has an indirect and positive influ-
ence on the incidence of anemia in pregnant
women. Income <regional minimum wage
increased the risk of mothers getting
anemia. The condition of families with high
income was able to reduce the incidence of
anemia by 1/10 times compared with the
condition of families with low income
(Andriani et al. 2016). Low family income
did not only affect or cause anemia in
pregnant women but was also at risk for
conditions of micronutrient deficiency in
pregnant women themselves (Darnton-Hill
dan Mkparu, 2015).
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