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ABSTRAK
Latar Belakang: Pemenuhan gizi pada masa prakonsepsi merupakan hal yang penting untuk memastikan
kehamilan yang sehat, namun banyak wanita di negara-negara berkembang yang belum menyadari
pentingnya hal tersebut. Informasi tentang kesiapan gizi prakonsepsi pada wanita usia subur, khususnya
di negara berkembang, masih terbatas.
Tujuan: Untuk mengetahui kesiapan gizi prakonsepsi pada calon pengantin wanita di Indonesia
Metode: Penelitian ini merupakan bagian dari studi cluster randomized trial untuk meningkatkan status
besi ibu hamil di Kabupaten Bantul, Yogyakarta, yang melibatkan 173 calon pengantin wanita. Data
antropometri, asupan makan, dan pengetahuan tentang gizi prakonsepsi dikumpulkan oleh enumerator
yang terlatih, yaitu mahasiswa di Fakultas Kesehatan, Universitas Alma Ata, dengan melakukan kunjungan
ke rumah responden. Data kadar Hemoglobin (Hb) diperoleh melalui kuesioner. Kesiapan gizi prakonsepsi
diukur menggunakan 10 indikator, yang meliput: (1) Indeks Massa Tubuh (IMT); (2) Lingkar Lengan Atas
(LILA); (3) kadar Hb; (4) asupan energi; (5) asupan protein; (6) asupan kalsium; (7) asupan zat besi; (8)
asupan folat; (9) pengetahuan tentang gizi prakonsepsi; dan (10) konsumsi suplemen zat besi dan/atau
asam folat. Skor kesiapan akan berkisar antara 0-10.
Hasil: Tidak ada satupun responden yang dapat memenuhi seluruh indikator kesiapan gizi prakonsepsi.
Sebanyak 26% responden dapat memenuhi 2 indikator, dan median skor-nya adalah 3 (2.0-4.0). Kadar
Hb, IMT, dan LILA merupakan 3 indikator terbanyak yang dapat dipenuhi, sementara asupan kalsium, zat
besi, dan folat merupakan 3 indikator yang paling sedikit dapat dipenuhi oleh responden.
Kesimpulan: Peningkatan kesadaran akan pentingnya mempersiapkan gizi prakonsepsi pada calon ibu
merupakan hal yang sangat diperlukan. Program intervensi gizi kedepannya sebaiknya sudah dimulai
sejak masa prakonsepsi, bukan hanya fokus pada kehamilan.
KATA KUNCI: indeks massa tubuh; asupan makan; prakonsepsi; wanita usia subur

ABSTRACT
Background: Proper nutrition during preconception is essential to ensuring a healthy pregnancy, however,
women in developing countries may not be aware of its importance. Information is limited regarding nutrition
readiness prior to conception among women of reproductive age in these settings.
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Objective: To examine nutrition readiness prior to conception among premarital women living in Indonesia.
Methods: This study was part of a cluster randomized trial which aimed to improve the iron status of
pregnant women in Bantul District, Yogyakarta, Indonesia. A total of 173 premarital women were included
in the study. Data were collected on anthropometry, dietary intake, and knowledge about preconception
nutrition by trained nutrition students of the University of Alma Ata, and taking place in the participant’s
home. Hemoglobin level data were obtained based on answers to a questionnaire. Preconception nutrition
readiness for pregnancy was determined based on 10 indicators, including: (1) body mass index (BMI);
(2) mid-upper arm circumference (MUAC); (3) hemoglobin (Hb) level; average daily intakes for (4) energy,
(5) protein, (6) calcium, (7) iron, and (8) folic acid; (9) level of knowledge about preconception nutrition;
and (10) folic acid and/or iron supplement consumption. Preconception nutrition readiness scores ranged
from 0-10.
Results: No study participants met all 10 indicators for preconception nutrition readiness. One-quarter
(26.0%) of participants could only meet 2 indicators, and the median score was 3.0 (2.0-4.0). Hb level,
BMI, and MUAC were the 3 indicators met most by participants, while iron, folic acid, and calcium intake
were the least met indicators.
Conclusion: Raising awareness about preconception nutritional preparation among women of reproductive
age is urgent. Future nutrition intervention programs should target the preconception period.
KEYWORDS: body mass index, dietary intake, preconception, women of reproductive age.

INTRODUCTION
Maternal health, and particularly nutrition,
during preconception and pregnancy greatly impact
the health and nutritional status of the newborn
child over the short- and long-term(1–3). Recent
reviews have found that interventions during the
preconception stage have the potential to result in
improved pregnancy outcomes(4–7). The process of
fetal development begins before a woman realizes
that she is pregnant, so it is important to ensure
that women are adequately knowledgeable and
prepared for pregnancy before conception occurs.
The World Health Organization (WHO) recommends
that preconception health services be incorporated
into maternal and child health services in all
countries because of the potential benefits to both
maternal and child health(8).
Awareness of the importance of preparing for
a healthy pregnancy is not widely shared among
women of reproductive age. One particular study that
took place in Southampton, UK found that women
were motivated to change their health behaviors for
the better when they were pregnant(9). Unfortunately,
there is a high prevalence of health problems among
mothers and children because many women enter
pregnancy with pre-existing conditions that are not
addressed prior to conception. The Indonesian Basic

Health Survey (2018) found that there is a high
prevalence of anemia in pregnant women (48.9%)
and in all women (27.2%). The survey also found
that around 17 percent (17.3%) of pregnant women
were at risk of chronic energy deficiency, whereas
the prevalence among non-pregnant women was
14.5%(10). The average iron, folic acid, and calcium
intakes among non-pregnant Indonesian women
of reproductive age were only 14.39 (±4.68) mg,
259.81 (±83.53) mcg, and 389.37 (±159.14) mg,
respectively(11). Compared to Recommended Daily
Allowance (RDA) for the Indonesian population,
those intakes only fulfilled 79,9% of RDA for iron,
64,9% of RDA for folic acid, and 38,9% of RDA
for calcium. The average of energy, protein, and
iron intakes in Indonesian pregnant women were
1178.4 (±449.6) kcal/day, 38.4 (±18.7) g/day, and
7.7 (±6.2 mg/day) respectively, representing to only
54.7%, 57.4%, and 29.5% of the Indonesian nutrient
requirement of energy, protein, and iron intakes for
pregnant women(12).
Nutrition is one of the most important factors
to be considered when a woman begins planning
a pregnancy. Previous studies have confirmed that
poor nutritional conditions during the preconception
stage can affect pregnancy outcomes, both mother
and baby(2,5,13–16). Despite this knowledge,
it is rare for a woman to be assessed on her
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nutrition readiness prior to pregnancy, especially
in Indonesia. Furthermore, previous studies in
this area have only measured the adequacy of
food intake, nutritional status, knowledge about
preconception nutrition, or consumption of folic acid
supplements as separate measures but not taken
together(17–19). The current study aims to close
this gap in the literature by measuring nutrition
readiness for pregnancy across ten nutrition-related
indicators. These indicators were chosen based on
risk factors associated with maternal and childhood
mortality and morbidity as identified by the WHO.
Some nutrition-related health problems of particular
concern include maternal underweight, maternal
overweight/obesity, folic acid insufficiency, irondeficiency anemia, untreated diabetes mellitus,
calcium deficiency, and iodine deficiency(20).
Indonesia is a developing country, and as
such, does not yet have a national-level intervention
program aimed at optimizing women’s health during
the preconception period. Presently, no data exist
relating to preconception nutrition readiness among
women of reproductive age. Therefore, the current
study aims to provide an overview of preconception
nutrition readiness among women of reproductive
age based on indicators representing pressing health
conditions such that a comprehensive program can
be developed to improve the preparedness of all
women prior to pregnancy.
MATERIALS AND METHODS
The current study analyzed the baseline data
of a cluster randomized trial conducted among
women of reproductive age planning pregnancy.
The trial was conducted in three sub-districts of
Bantul District, Yogyakarta, Indonesia, starting in
January 2019 and ending in February 2020. Sedayu,
Pajangan, and Pleret Sub-Districts were chosen
based on their high prevalence of anemia during
pregnancy. The 122 clusters divided randomly
into intervention groups and control groups. The
intervention groups received a mentoring program
from preconception until pregnancy, whereas
the control groups received usual routine health
services. This study was done as a part of the Public
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Health Surveillance (PHS) activity carried out by
CAPTURE (Community – Alma Ata Partnership
Through Updated Research and Education) within
the University of Alma Ata, Yogyakarta, Indonesia.
One hundred and seventy three women
met the inclusion criteria and were included in the
present analysis. Women who (1) were already
pregnant at the time of data collection; (2) did not
have Hb level data; (3) did not complete the dietary
intake data; or (4) did not fill out the preconception
nutrition knowledge questionnaire, were excluded
from analyses. The ethical clearance of the
study was approved by the Medical and Health
Research Ethics Committee (MHREC), Faculty of
Medicine, Public Health, and Nursing, Universitas
Gadjah Mada, Yogyakarta, Indonesia.
In the context of this paper, preconception
nutrition readiness for a healthy pregnancy was
measured using ten indicators (Table 1) including:
(1) body mass index (BMI); (2) mid-upper arm
circumference (MUAC); (3) hemoglobin (Hb) level;
average daily intakes for (4) energy, (5) protein,
(6) calcium, (7) iron, and (8) folic acid; (9) level of
knowledge about preconception nutrition; and (10)
folic acid and/or iron supplement consumption. The
total score ranged between 0-10, with a higher score
meaning that more indicators were adequately met,
and thus indicating greater readiness for a healthy
pregnancy. These indicators were chosen based
on pressing nutrition-related health problems that
have been identified as contributing to maternal and
childhood mortality and morbidity by the WHO(20).
BMI was used to determine current nutritional
status, which was computed as weight (kg)/height2
(m2). The classification of BMI followed guidelines
from the Indonesian Ministry of Health(21). Women
with a BMI lower than 18.5 kg/m2 were categorized
as underweight, women with a BMI 18.5-25.0 kg/
m2 were categorized as normal weight, women with
a BMI between 25.1-27.0 kg/m2 were categorized
as overweight, and women with a BMI >27.0 kg/
m2 were categorized as obese. Body weight was
measured using electronic body scale with an
accuracy of 0.1 kg, and body height was measured
by GEA Stature Meter with an accuracy of 0.1 cm.
MUAC was measured using plastic measuring tape
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by looping the tape at the mid-point between the
tip of the shoulder and the tip of the elbow of the
left upper arm. A MUAC lower than 23.5 cm was
categorized as at risk of chronic energy deficiency.
Hb level data were obtained from participants, who
were asked in a questionnaire, “have you checked
your Hb level in the last 3 months?”. If the participant
answered “yes”, then she was asked to write down
her Hb measurement results. Respondents will be
categorized as anemia if their Hb level were less
than 12 g/dl. Similarly, data for consumption of folic
acid supplements and iron were obtained based on
participant answers to questions regarding whether
or not certain supplements have been taking the
supplements in the last 3 months. Women were
considered nutritionally ready if they had (1) a
normal BMI (18.5-25.0 kg/m2); (2) MUAC ≥23.5 cm;
(3) hemoglobin (Hb) level ≥12 g/dl; (4-8) average
daily intakes for energy, protein, calcium, iron and
folic acid ≥80% of the RDA; (9) a good level of
knowledge about preconception nutrition (≥75% of
the questions answered correctly), and (10) already
consumed folic acid and/or iron supplements.
Data on dietary intake in the last 3 months
was collected through interviews using the Semi
Quantitative – Food Frequency Questionnaire
(SQ-FFQ) which contained 148 types of food that
are commonly consumed in the study area. The
dietary data were then analyzed using NutriSurvey®
in order to calculate the mean daily intakes of
energy, protein, calcium, iron, and folic acid of each
participant. To measure nutrient adequacy, the mean
daily dietary intake was divided by the reference
intake (Recommended Dietary Allowance/RDA)
and then categorized into either <80% of the RDA
or ≥80% of RDA. The Indonesian RDA was based
on Regulation of Minister of Health, Republic of
Indonesia Number 28/2019. Data on knowledge
were obtained from a validated questionnaire
containing 25 questions related to preconception
nutrition (internal consistency Cronbach’s alpha=
0.7).
Data were analyzed with statistical significance
accepted at P<0.05 for all tests. Frequency
distributions were employed for categorical data,
mean and standard deviation (SD) for normally

distributed continuous data, and median and interquartile range (IQR) for non-normal data.
Table 1: Preconception nutrition readiness score
Indicators
1 indicator:
Nutritional status
st

2nd indicator: Risk
of chronic energy
deficiency
3rd indicator: Hb
level
4th indicator:
Energy intake
5th indicator:
Protein intake
6th indicator: Iron
intake
7th indicator: Folic
acid intake
8th indicator:
Calcium intake
9th indicator:
Level of
knowledge about
preconception
nutrition

Measurement
category
BMI <18.5 kg/m2
BMI 18.5 – 25.0 kg/m2
BMI >25.0 kg/m2
MUAC <23.5 cm
MUAC ≥23.5 cm

Hb level <12.0 g/dl
Hb level ≥12.0 g/dl
<80% of the RDA
≥80% of the RDA
<80% of the RDA
≥80% of the RDA
<80% of the RDA
≥80% of the RDA
<80% of the RDA
≥80% of the RDA
<80% of the RDA
≥80% of the RDA
Poor (<75% of the
questions answered
correctly)
Good (≥75% of the
questions answered
correctly)
10th indicator: Folic Have not consumed
acid and/or Iron
Already consuming
supplement use

Score
0
1
0
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1

0
1

RESULTS
The socio-demographic characteristics of
the sample are shown in Table 2. The majority
(89.6%) of the participants were between 20 - 35
years of age. Most (64.7%) of the respondents had
middle-school education, and 72.8% were currently
working. Among working women, 60.3% earned
less than the district minimum monthly wage. There
was no significant difference between intervention
and control groups in all socio-demographic
characteristics.
Related to preconception nutrition readiness
indicators, as displayed in Figure 1, the indicator that
was met by the most participants was the 3rd indicator
(anemia status), wherein 76.9% of participants were
found to not be anemic. Meanwhile, the indicator
with the lowest percentage of participants meeting it
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Table 2: Socio-demographic characteristics of the subjects (n=173)
Characteristics

n (%)
Intervention
Control group
group (n=96)
(n=77)

Median (IQR)

Age, years
<20 and >35
20-35
Educational background, years
0-9
10-12
>12
Working status
Not working
Working
Monthly income, rupiahsa
< district minimum monthly wage
≥ district minimum monthly wage

24.00 (22.00 – 27.00)

1.600.000 (1.300.000 –
2.000.000)

P-value

7 (7.3)
89 (92.7)

10 (13.0)
67 (87.0)

0.211

8 (8.3)
64 (66.7)
24 (25.0)

12 (15.6)
48 (62.3)
17 (22.1)

25 (26.0)
71 (74.0)

22 (28.6)
55 (71.4)

0.710

44 (62.0)
27 (38.0)

32 (58.2)
23 (41.8)

0.666

0.329

Of 126 working women. Minimum monthly wage of Bantul District in 2019 was Rp. 1.649.800 (±115 USD), based on
the governor’s decree.
a

Fig. 1: Percentage of each indicators fulfillment

was calcium intake (7th indicator), wherein only 4.0%
of participants met the cut-point of ≥80% of the RDA.
Most (64.2%) of the participants had a
normal BMI and the majority (59.5%) were not at
risk of chronic energy deficiency. In regards to the
other four indicators related to dietary intake, the
majority of participants did not meet the ≥80% of
the RDA cut-point. Only 24.9% of the participants
achieved ≥80% of the RDA for energy intake, and
for micronutrient intake (calcium, iron, and folic
acid), the percentage of participants who met the

≥80% of the RDA cut-point was still less than 8%.
For protein intake, about half (50.9%) of participants
met a minimum of 80% of the RDA. Only 7.5% of
participants had an adequate level of knowledge
about preconception nutrition, and only 23.1% of
participants were already consuming iron and/or
folic acid in their preconception period.
Based on Figure 2, it is apparent that the
majority of participants received a preconception
nutrition readiness score of between 2.0 to 4.0
(median = 3.0). Only 8.7% of the participants
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Fig. 2: Percentage of the respondent based on the obtaining score of preconception nutritional readiness

received a score higher than 5.0. The mean score
was not statistically different by age, educational
background, working status and income level (Table
3).
Figures 3-A and 3-B show that the average
intake of energy, protein, iron, folic acid and calcium
tended to increase with increasing readiness score
obtained. Participants who only met one indicator
had a lower average of adequate food intake than
those who met more than one indicator. The more
scores obtained, the higher the average food intake.
The levels of Hb, BMI, and MUAC also tended to
increase with increasing readiness scores (Fig. 3-C).
Participants who met more indicators tended to have
a higher average of Hb, MUAC and BMI.
DISCUSSION
In the current study, none of the participants
(n=173) met all ten indicators of preconception
nutrition readiness. In fact, only 8.7% of the
participants fulfilled 5-9 indicators. Indicators with
the lowest level of fulfillment were those related to
micronutrient intake (iron, folic acid, and calcium).
More than 90% of participants reported iron, folic
acid, and calcium intakes below the recommendation
(<80% of the RDA). In line with our findings, the UK
National Diet and Nutrition Survey found that 96%
of non-pregnant women of reproductive age were
unable to meet the RDA for folic acid intake, 91%

Table 3: The mean difference of preconception
nutrition readiness score based on characteristics
of the subjects
Characteristics
Age, years
<20
20-35
>35
Educational
background, years
0-9
10-12
>12
Working status
Not working
Working
Income levela
<district minimum
monthly wage
≥ district minimum
monthly wage

n

Mean of the
readiness P-value
score

9
155
9

2.67 (±1.58)
3.26 (±1.61)
3.56 (±2.01)

0.409b

20
112
41

3.25 (±1.52)
3.28 (±1.71)
3.17 (±1.48)

0.942b

47
126

3.11 (±1.59)
3.30 (±1.65)

0.617c

76

3.29 (±1.76)

0.714c

49

3.32 (±1.48)

Of 126 working women, b analyzed with Kruskal-Wallis
test, c analyzed with Mann-Whitney test
a

were unable to meet the RDA for calcium intake, and
70% for unable to meet the RDA for iron intake.(13)
Adequate intake for these micronutrients is
particularly important during the preconception
period because of the potential to improve women’s
health and prevent adverse outcomes of pregnancy.
(20,22) However, it is hard to meet the RDA for
these micronutrient through diet alone, and thus
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A

B

C

Fig 3. Mean of energy, folic acid, and calcium intake (A); protein and iron intake (B); Hb level, BMI, and MUAC
(C); based on the score of preconception nutritional readiness.
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pregnant women often have to take iron-folic acid
as well as calcium supplementation/fortification
during pregnancy to meet their requirements.
In the current study, only 23.4% of participants
reported already consuming iron and/or folic acid
supplements during their preconception period.
Similar findings were found from study conducted
in Spain, where the percentage of women of
reproductive age consuming preconception folic
acid supplements and multivitamins was only 48.9%
and 14.1%, respectively.(19) Regarding the level
of knowledge about preconception nutrition, only
7.5% of participants demonstrated an adequate
level of knowledge. Low understanding has been
reported to be associated with low awareness of the
importance of preparing for pregnancy beginning in
the preconception period.(13,23)
In their review, Stephenson et al.,(13)
conclude that many women of reproductive age
in low, middle, and high-income countries are not
nutritionally prepared for pregnancy. Similar to our
study results, another systematic review also found
that preconception women may not be meeting the
minimum requirements of dietary guidelines and/or
nutritional recommendations.(24) Several studies
also shown a lack of awareness about preconception
nutrition among women of reproductive age.(25–28)
In a qualitative study, it was revealed that the
reason many women do not consider preconception
nutrition to be necessary is because there is no
child yet.(25) One study in Southampton, UK
found a significant reduction in smoking, alcohol
consumption, and intake of caffeinated drinks when
women became pregnant.(9) Although this study
looked at different variables, it supports the results
of the current study that women’s awareness of the
importance of preconception health is still low.
The preconception nutrition readiness of the
women who participated in the current study was
not found to be significantly different among sociodemographic factors. Women of a younger age,
with a higher educational background, not working,
or with lower income levels, were found to have
a slightly lower score of preconception nutrition
readiness. Furthermore, the current study found
that if more indicators of preconception nutrition

readiness were met, the average dietary intake of
energy, protein, iron, folic acid, and calcium was
higher too. This positive association showed that
preconception nutrition readiness scores may be
useful for assessing nutritional adequacy in women
of reproductive age. The higher the score obtained,
the more adequate the nutritional intake tends to be.
Meanwhile, the indicators that were met by
the majority of participants included Hb levels,
nutritional status, and MUAC. These three indicators
are important predictors for pregnancy outcomes.
Many previous studies found that pre-pregnancy
nutritional status dan Hb levels can affect pregnancy
and the outcomes. Regarding Hb levels, the current
study found that more than 20% of the women
of reproductive age in our sample were anemic.
The prevalence of anemia in this population of
reproductive age women is significantly lower than
that found in Indonesian pregnant women.(10)
One study in India also found a high prevalence of
anemia, with about 40.0 % of women having mild
anemia, 13.0 % having moderate anemia, and 1.4 %
having severe anemia.(29) Based on Global Health
Observatory data repository by WHO conducted
in 2016, the prevalence of anemia among women
of reproductive age in South East Asia region was
estimated to be 45.8%.(30) Several studies have
shown the adverse effect of preconception anemia
on the pregnancy outcomes.(22,31)
Regarding to nutritional status, pre-pregnancy
nutritional status is one of the factors that can
affect pregnancy outcomes. Both underweight
and overweight/obese have adverse effects on
pregnancy outcomes.(2,5,16,32–34) In the current
study, the prevalence of underweight (BMI<18.5
kg/m2) women was 19.2%, while the prevalence of
overweight (BMI>25.0 kg/m2) was 18.0%. A previous
study among premarital women of reproductive
age found similar results; 22.9% of the women
were underweight and 22.3% were overweight.
(35) Moreover, a study in Thailand found that
the prevalence of pre-pregnancy underweight
(BMI<18.5 kg/m2) and overweight (BMI≥25 kg/m2)
were 17.2% and 14.3%, respectively.(33)
The risk of chronic energy deficiency, based
on a MUAC cut-point of <23.5 cm, is also prevalent
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among this study population. More than 40% of
participants were found to be at risk of chronic
energy deficiency. MUAC is also an important
predictor of pregnancy outcomes. Several studies
have found that maternal MUAC is associated with
low birth weight,(36–38) preterm births, and small
for gestational age.(37)
It is well known that there is an association
between preconception BMI, MUAC, and Hb levels
with pregnancy outcomes. Aforementioned, in the
current study, BMI, MUAC, and Hb levels were
the three most fulfilled indicators. The results of
the correlation analysis between the most fulfilled
indicators and each indicator of readiness showed
that BMI only had a strong and significant correlation
with MUAC, while Hb levels had a significant but
weak correlation with protein and folic acid intake.
The indicators related to food intake were weakly
correlated with BMI, MUAC, and Hb levels. This
result may lead to the reconsideration that meeting
the ten indicators of readiness may not be a
requirement, and maybe food intake is not the main
indicator. Food intake during preconception can be
different from intake during pregnancy.(39)
The findings from the current study provide
an overview of women’s nutritional readiness prior
to pregnancy. However, future research is needed
to prove that preconception nutrition readiness can
affect maternal health conditions during pregnancy,
and ultimately, pregnancy outcomes.
CONCLUSION AND RECOMMENDATION
In summary, the number of women of
reproductive age who were nutritionally ready for
enter pregnancy was very low. The preconception
nutrition readiness indicators that were not fulfilled
included indicators related to micronutrient intake.
On the contrary, the indicators that were fulfilled
by the majority of participants, such as nutritional
status, MUAC, and Hb levels, should continue to be
prioritized to ensure a healthy pregnancy.
Although socio-demographic factors were
not statistically significantly associated with
preconception nutrition readiness, the findings of
the current study illustrate that women of younger

76

age, who are unemployment, and lower-income,
demonstrate slightly lower preconception nutrition
readiness scores. The current study suggests that
a more serious preconception health care program
be implemented to prepare women for healthy
pregnancy. Education is needed to raise awareness
about the importance of preconception nutrition
preparation among women of reproductive age who
are planning a pregnancy.
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