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Abstract 
Purpose: This study aims to determine the effect of compliance with Fe 
tablet consumption, pregnancy spacing, and frequency of antenatal care 
(ANC) visits on hemoglobin anemia in pregnant women at the Comoro 
Community Health Center, Dili, Timor-Leste. Methods: We used discriminant 
analysis on a randomly selected 84 out of 250 pregnant women. Results: The 
statistical analysis using discriminant analysis revealed that compliance with 
Fe tablet consumption (p = 0.00), pregnancy spacing (p = 0.000), and 
frequency of ANC visits (p = 0.002) all had significance values less than 0.05, 
indicating that these three factors significantly affect hemoglobin levels in 
pregnant women with anemia. Conclusion: Compliance with the 
consumption of Fe tablets was obtained by the “Abnormal” group value, 
namely a mean or average of 84.31, while the “Normal” group value was a 
mean or average of 93.29, and the distance between maternal pregnancy and 
anemia in pregnant women was obtained with the mean or average value of 
18.10 (abnormal group) and 23.3 (normal group), so it can show that there is 
an influence on compliance with the consumption of Fe tablets and the 
interval between pregnancies and anemia in pregnant women. 
 
Keywords: ANC (antenatal care) visits; Fe tablets; hemoglobin; pregnancy 
spacing 

 

 

INTRODUCTION 

Pregnancy is a crucial time; a mother must prepare 

to avoid issues like anemia during birth [1]. Anemia is 

not just a local issue but a global public health problem 

that can increase morbidity and mortality rates. 

Pregnant women who suffer from anemia could 

experience bleeding during childbirth, which can result 

in death. The term "potential danger to mother and 

child" refers to the potential harm that anemia poses to 

both the mother and the child. Therefore, anemia 

requires serious attention from all parties involved in  

 

 

 

health services [2]. Anemia is caused by iron and other 

micronutrients being transferred from the mother to 

the fetus through the placenta, resulting in increased 

iron requirements in pregnant women [3].  

The World Health Organization (WHO) reports that 

maternal deaths are estimated at 303,000 people, or 

around 216/100,000 live births worldwide. Globally, the 

prevalence of anemia in pregnant women is 41.8%. 

About half of anemia cases are caused by iron 

deficiency. The prevalence of anemia in pregnant 
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women in Africa is 57.1%, Asia 48.2%, Europe 25.1%, 

and America 24.1%. Approximately 40% of maternal 

deaths in developing countries are related to anemia in 

pregnancy [4]. Overall, 84% of women aged 15–49 years 

received ANC services from a skilled provider 

(physician, nurse, midwife, or nursing assistant). 

However, 14% of women did not receive ANC. The 

timing and quality of ANC are also important. More 

than three in four (77%) women had four or more ANC 

visits, and 57% had their first ANC visit in the first 

trimester. Eighty-five percent of women take iron 

tablets or syrup during pregnancy. Nearly 

three-quarters (72%) of women's recent births were 

protected against neonatal tetanus. Among women 

who received ANC for most of their recent births, 90% 

had blood pressure measured, 62% had urine samples 

taken, and 56% had blood samples taken. Overall, 23% 

of women aged 15–49 years suffer from anemia; the 

majority suffer from mild anemia. Pregnant women 

are more likely to experience anemia (37%) than 

women who are breastfeeding (26%) or those who are 

not pregnant and not breastfeeding (21%) [5].  

Based on reporting data from the Comoro health 

center in 2023, between January and December 2023, 

250 pregnant women were recorded; 66.4% of these 

women had normal hemoglobin (Hb), and 33.6% had 

mild anemia [6]. The results of the 2018 Basic Health 

Research (Riskesdas) indicate that in Indonesia, the 

prevalence of anemia among pregnant women is 

48.9%, a significant increase from the 2013 Riskesdas 

results of 37.1%. As many as 62.3% of anemia cases are 

due to iron deficiency, which can cause miscarriage, 

preterm labor, uterine inertia, prolonged labor, uterine 

atony, bleeding, and shock. The contribution of anemia 

to mortality in Indonesia is estimated to be 10–12%, 

and maternal deaths in Indonesia could be prevented if 

the incidence of anemia among pregnant women could 

be reduced to as low as possible [7]. The prevalence of 

anemia in pregnant women in Sleman Regency in 2021 

was 10.54%, and it increased by 12.57% in 2022 [8]. 

These statistics highlight the preventable nature of 

anemia, providing hope and motivation for future 

interventions.  

Several factors contribute to anemia in pregnant 

women. The primary cause of anemia is a deficiency in 

iron levels in the blood, which can also increase the 

body's susceptibility to disease. A lack of 

iron-containing food intake contributes to the body's 

iron deficiency. Worms and malaria are infectious 

diseases that can increase a person's risk of anemia. 

The second cause is an indirect one, resulting from low 

family attention, high activity levels, and a lack of 

precise food distribution patterns within the family. 

The third cause is the most fundamental one, 

comprising low education, low income, low social 

status, and a challenging geographical location of 

residence [9]. Anemia is also caused by behavioral and 

lifestyle factors as well as the environment, which 

include consumption of iron supplements and diet 

(consumption of protein, vegetables, fruit, coffee, and 

tea), as well as socio-economic and respondent 

characteristics including age, parity, gestational age, 

pregnancy spacing, and frequency of pregnancy checks 

[10].  

Previous research has generally examined 

compliance with iron supplementation, pregnancy 

spacing, and ANC attendance in isolation. Nevertheless, 

analyses that explore their combined influence within 

primary health care settings in Timor Leste remain 

scarce. This study aims to determine the effect of 

compliance with Fe tablet consumption, pregnancy 

spacing, and frequency of ANC visits on hemoglobin in 

pregnant women at the Comoro Community Health 

Center, Dili, Timor Leste. 

METHODS 

The Comoro Community Health Center, Dili District 

Health Service, Timor Leste, provided the data for this 

study in 2023. The data collected pertained to anemia 

in pregnant women, involving a total of 250 

individuals. Of the 250 pregnant women studied, 84 

were selected using systematic random sampling. The 

data related to anemia in pregnant women studied 

included compliance with iron tablet consumption, 

pregnancy spacing, frequency of ANC visits, and 

hemoglobin (Hb) levels in pregnant women with 

anemia. Data were analyzed using discriminant 

analysis, a method that categorizes factors such as 

adherence to iron tablet use, pregnancy spacing, and 

frequency of ANC visits into groups to identify which 

factors significantly affect hemoglobin (Hb) levels in 

pregnant women with anemia [11]. This research has 

been registered in the FKG UNAIR Ethics Review with 

number 1156/HRECC.FODM/XII/2024. 

RESULTS 

Table 1 presents the results of a discriminant 

analysis examining compliance with Fe tablet 

consumption. The mean compliance score for the 

"Abnormal" group (coded as 0) was 84.31, while the 

"Normal" group (coded as 1) had a higher mean score 

of 93.29. These findings suggest that higher compliance 

with Fe tablet consumption is associated with a normal 

anemia status in pregnant women at the Comoro 

Health Center. 
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Table 1. Group statistics on Hb of pregnant women 

Hb pregnant mother Mean 
Std. 
Dev. 

Valid N (listwise) 

Unweigh
-ted 

Weigh-​
ted 

Hb 
pregnant 
mother​
< 11 

Compliance 
with Fe Tablet 
Consumption 

84.31 3.639 42 42.000 

The distance 
between 
pregnant 
women 

18.10 4.172 42 42.000 

Frequency of 
ANC Visits 

4.62 0.661 42 42.000 

Hb 
pregnant 
mother 
> 11 

Compliance 
with Fe Tablet 
Consumption 

93.29 3.133 42 42.000 

The distance 
between 
pregnant 
women 

23.33 3.136 42 42.000 

Frequency of 
ANC Visits 

4.21 0.470 42 42.000 

Total Compliance 
with Fe Tablet 
Consumption 

88.80 5.637 84 84.000 

The distance 
between 
pregnant 
women 

20.71 4.517 84 84.000 

Frequency of 
ANC Visits 

4.42 0.605 84 84.000 

 

On the effect of the maternal pregnancy distance 

variable with the abnormal group value (0), specifically 

the mean or average of 18.10. In contrast, the normal 

group value (1) is the mean of 23.33, so there is a 

decision on the distance between mothers' pregnancies 

with a higher value for the normal group compared to 

the value for the abnormal group, so there is a strong 

decision on the distance between mothers' pregnancies 

and maternal anemia, which demonstrates a 

correlation between compliance with Fe tablet 

consumption and anemia in pregnant women within 

the Comoro health center's working area. 

Table 2 presents a test of equality of group means 

using discriminant analysis with a test of equality of 

variable group averages using Wilks' Lambda from the 

three variables above, showing that Fe tablet 

compliance (0.00), pregnancy distance (0.000), and the 

frequency of ANC visits (0.002) have a significant value 

of the three variables that have been tested with a 

value of <0.05 (alpha), so there is a difference in Hb 

decision-making in anemic pregnant women. 

 

Classification results 

Table 3 shows the classification results for the 

discriminant model obtained, which includes a 

misclassification of 4.76% for the variable Hb levels of 

pregnant women in the Normal and Not Normal 

categories (4+0)/84. Therefore, the discriminant model 

used was valid due to its accuracy, classified as very 

good. 

 

Table 2. Test of equality of group means 

 Wilks’ 
Lambda 

    F df1 df2 Sig. 

Compliance with Fe 
tablet consumption 

0.358 146.735 1 82 0.000 

The distance between 
pregnant women 

0.660 42.300 1 82 0.000 

Frequency of ANC 
visits 

0.887 10.458 1 82 0.000 

 

Table 3. Classification results 

 
Hb pregnant 
women 

Predicted group 
membership Total 

Hb  < 11 Hb > 11 

Original count HB < 11 42 0 42 

HB > 11 4 38 42 

% HB of pregnant 
women < 11 

100 0 100 

HB of pregnant 
women > 11 

9.5 90.5 100 

95.2% of original grouped cases correctly classified 

DISCUSSIONS 

The results of this study indicate a correlation 

between compliance with Fe tablet consumption and 

anemia in pregnant women in the Comoro Health 

Center's working area. Likewise, the results of the same 

research, obtained by Kurniawati, Pasiriani, and 

Arsyawina (2023), indicated an influence between 

compliance with Fe tablet consumption and the 

incidence of anemia [12].  

The results of a journal review by Nurdimayanthi, 

Hilmi, and Salman indicate a significant relationship 

between the level of compliance with anemia cases in 

pregnant women and respondent characteristics, 

including age, education, occupation, anemia status, 

compliance, knowledge, and attitudes [13]. To increase 

compliance in pregnant women, attention, counseling, 

and family support are needed to ensure the health of 

the mother and fetus. Health promotion, information 

communication, and education efforts are also 

required to increase pregnant women's awareness of 

the importance of taking Fe tablets. Other factors, 

besides compliance with Fe consumption, can also 

influence the incidence of anemia, so that not all 

research results yield the same results. This finding 

aligns with the results of research by Windari, 

Lisnawati, and Herutomo (2018), which indicate that 

there is no significant influence between adherence to 

Fe consumption (p = 0.0571, OR = 0.07) and the 

incidence of anemia in pregnant women in Jatiluhur 
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District, Purwakarta Regency. The research conclusion 

states that factors influencing the incidence of anemia 

in pregnant women include age, iron intake, education, 

knowledge, and ANC visits [14]. 

The results of the chi-square test showed that the 

p-value was <0.05, meaning that there was a significant 

relationship between the distance between pregnancies 

and the incidence of anemia in pregnant women in the 

Comoro Health Center working area, Timor Leste. 

Several causal factors contribute to the significant gap 

of less than 2 years between pregnancies. One of the 

factors related to pregnancy spacing <2 years is 

education, whereas the education level of most 

respondents (59.3%) is limited to basic education, 

which may cause them to lack information about the 

importance of pregnancy management and family 

planning. Efforts that need to be made to reduce the 

incidence of pregnancy spacing <2 years include 

establishing beneficial cooperation between 

community health centers and private practice doctors 

or midwives in terms of providing information about 

the benefits and objectives of pregnancy spacing, 

providing information about family planning, various 

types of contraception, and the advantages and 

disadvantages of each contraceptive method. Several 

sources suggest that the ideal interval between 

pregnancies is at least 2 years. According to Rofiq 

(2008), the highest proportion of deaths occurred in 

mothers with a priority of 1-3 children. If we look at the 

pregnancy distance, it turns out that a distance of less 

than 2 years shows a higher proportion of maternal 

deaths. Pregnancies that are too close apart cause the 

mother to have a short time to recover from the 

condition of her uterus so that it can return to its 

previous condition. Pregnant women who are too close 

are at risk of developing anemia during pregnancy. The 

fetus's needs ultimately deplete the pregnant woman's 

restored iron reserves [15]. 

The frequency of ANC visits in this study influences 

the incidence of anemia in pregnant women in the 

Comoro Community Health Center working area, Timor 

Leste. This finding aligns with research by Lesilolo 

(2016), which suggests a significant relationship 

between ANC and hemoglobin levels in pregnant 

women [16]. According to Amartami (2007), as cited in 

Rizki (2017), ANC is a pregnancy check-up conducted by 

a midwife or doctor to optimize the mental and 

physical health of the mother. This ANC, which is 

monitored through new pregnancy visits (K1) and at 

least four visits (K4) in each quarter of this service, 

includes weight checks, blood pressure checks, and 

anemia checks [17]. A study in 2019 [18] shows a strong 

link between how regularly women attend ANC visits  

and how well they stick to taking Fe tablets, which 

together affect the chances of anemia in pregnant 

women in their third trimester in Maron District, 

Probolinggo, with p-values of 0.001 for both ANC visits 

(OR = 4) and Fe tablet adherence (OR = 3.46). 

The findings of this study have broader social 

relevance, particularly in relation to maternal health 

education and service utilization. Anemia in pregnant 

women is not solely a clinical outcome but is also 

influenced by behavioral, informational, and 

service-related factors such as adherence to iron 

supplementation, pregnancy spacing, and the 

frequency of ANC visits. Strengthening adherence to Fe 

tablet supplementation, maintaining adequate spacing 

between pregnancies, and ensuring regular ANC visits 

can empower women and lower maternal risks [19]. 

Moreover, integrated approaches to maternal and child 

health such as combining nutritional education, access 

to supplements, and family support, have been shown 

to improve outcomes, particularly in underserved 

settings [20]. Community-driven health promotion 

through primary care facilities like the Comoro Health 

Center can raise awareness, improve health literacy, 

and support healthier pregnancies that yield long-term 

social benefits. 

CONCLUSION 

Compliance with the consumption of Fe tablets 

yielded a value of 84.31 for the "Not Normal" group, 

while the "Normal" group had a mean value of 93.29. 

The distance between maternal pregnancy and anemia 

in pregnant women also obtained a mean value. The 

abnormal group had a mean value of 18.10. In contrast, 

the normal group had a mean value of 23.3, indicating 

that adherence to consuming Fe tablets and the interval 

between pregnancies may influence the incidence of 

anemia in pregnant women. The classification results 

for the discriminant model obtained were a 

misclassification rate of 4.76% (4/84) for the variable 

Hb levels of pregnant women, categorized as normal 

and abnormal. Therefore, the discriminant model used 

was valid, as the classification accuracy was excellent. 

By testing the equality of group averages of variables 

using Wilks' Lambda from the three variables above, it 

shows that compliance with Fe tablet consumption 

(0.00), pregnancy distance (0.000), and frequency of 

ANC visits (0.002) have significant values of the three 

variables that have been tested with a value of <0.05 

(Alpha) so that the research results show that there are 

differences in Hb decision-making in anemia in 

pregnant women. 

 

4 
 



BKM Public Health & Community Medicine, Volume 41 (5) 2025: e18395 

REFERENCES 

1.​ Waryana. Gizi reproduksi. Yogyakarta: Pustaka 

Rihama. 2011. 

2.​ Nurhaidah N, Rostinah R. Faktor yang 

berhubungan dengan kejadian anemia pada ibu 

hamil di wilayah kerja Puskesmas Mpunda Kota 

Bima. Jurnal Manajemen Kesehatan Indonesia. 

2021; 9:121–129. 

3.​ Mahamoud NK, Mwambi B, Oyet C, Segujja F, 

Webbo F, Okiria JC, Taremwa IM. Prevalence of 

anemia and its associated socio-demographic 

factors among pregnant women attending an 

antenatal care clinic at Kisugu Health Center IV, 

Makindye Division, Kampala, Uganda. Journal of 

Blood Medicine. 2020;11:13 18 

4.​ World Health Organization. Trends in maternal 

mortality: 2000 to 2017: estimates by WHO, 

UNICEF, UNFPA, World Bank Group and the 

United Nations Population Division. World Health 

Organization. Geneva. 2019. Available from: 

[Website]  

5.​ TLsDHS. Timor-Leste Demographic and Health 

Survey. 2016. Available from: [Website] 

6.​ Ministry of Health DTL Data Comoro Community 

Health Center, Dom Aleixo, Dili, Timor Leste in 

2023.  

7.​ Kementrian Kesehatan RI Laporan Riskesdas 2018 

Nasional. Available from: [Website] 

8.​ Dinas Kesehatan Kabupaten Sleman. Profil 

kesehatan Sleman tahun 2020. 2021. Available 

from: [Website] 

9.​ Amalia A, Tjiptaningrum A. Diagnosis dan 

tatalaksana anemia defisiensi besi. Medical 

Journal of Lampung University (Majority). 2016. 

10.​ Amanupunnyo NA, Shaluhiyah Z, Margawati A. 

Analisis faktor penyebab anemia pada ibu hamil 

di Puskesmas Kairatu Seram Barat. Jurnal Aisyah : 
Jurnal Ilmu Kesehatan. 2018;3:173–181. 

11.​ Sharma S. Applied multivariate techniques. 

Canada: John Wiley & Sons; 1995. 

12.​ Kurniawati S, Pasiriani N, Arsyawina A. Pengaruh 

kepatuhan konsumsi tablet tambah darah dan 

pola makan terhadap kejadian anemia pada ibu 

hamil trimester II di wilayah kerja Puskesmas 

Long Ikis. Journal of Comprehensive Science (JCS). 

2023;2:368–376 

13.​ Nurdimayanthi DA, Hilmi IL, Salman S. Review 

artikel: hubungan tingkat kepatuhan konsumsi 

tablet Fe dengan kejadian anemia pada ibu hamil. 

Journal of Pharmaceutical and Sciences. 2023; 

6:207-214 

14.​ Windari L, Lisnawati N, Herutomo T. Faktor-faktor 

yang mempengaruhi kejadian anemia pada ibu 

hamil di Kecamatan Jatiluhur Kabupaten 

Purwakarta. Journal of Holistic and Health 

Sciences. 2018; 2:44-48 

15.​ Heriansyah R, Batubara N sari. Hubungan jarak 

kehamilan dengan kejadian anemia ibu di 

Puskesmas Danau Marsabut Kabupaten Tapanuli 

Selatan Tahun 2019. Jurnal Ilmiah Kesehatan 

ArRum Salatiga. 2020; 5(1). 

16.​ Lesilolo TN, Engka JNA, Wungouw HIS. Hubungan 

pemberian tablet besi dan antenatal care terhadap 

kadar hemoglobin pada ibu hamil di Kabupaten 

Bolaang Mongondouw Utara. eBiomedik. 2016 

17.​ Amartami R, Frelestanty E, Haryanti Y, Masan L. 

Faktor-faktor yang berhubungan dengan kejadian 

anemia pada ibu hamil. Jurnal Kebidanan. 

2017;7(2).  

18.​ Nurmasari V, Sumarmi S. Hubungan keteraturan 

kunjungan antenatal care dan kepatuhan 

konsumsi tablet Fe dengan kejadian anemia pada 

ibu hamil trimester III di Kecamatan Maron, 

Probolinggo. 2019. Available from: [Website] 

19.​ Geta TG, Gebremedhin S, Omigbodun AO. 

Prevalence and predictors of anemia among 

pregnant women in Ethiopia: systematic review 

and meta-analysis. PLoS One. 2022;17(7). 

20.​ Nguyen PH, Tran LM, Kachwaha S, Sanghvi T, 

Mahmud Z, Zafimanjaka MG, Walissa T, Ghosh S, 

Kim SS. Enhanced quality of nutrition services 

during antenatal care through interventions to 

improve maternal nutrition in Bangladesh, 

Burkina Faso, Ethiopia, and India. Journal of 

Global Health. 2025;15 

 

  

 

 

 

5 
 

https://doi.org/10.14710/jmki.9.2.2021.121-129
https://doi.org/10.2147/jbm.s231262
https://doi.org/10.2147/jbm.s231262
https://www.who.int/publications/i/item/-9789241516488
https://dhsprogram.com/pubs/pdf/FR329/-FR329.pdf
https://repository.badankebijakan.kem-kes.go.id/id/eprint/3514/.
https://dinkes.slemankab.go.id/wp-content/uploads/2020/09/Profil-Kesehatan-Sleman-2020.pdf
https://dx.doi.org/10.30604/jika.v3i2.134
https://dx.doi.org/10.30604/jika.v3i2.134
https://doi.org/10.5455/nutricia.v12i3.10962
https://doi.org/10.51873/jhhs.v2i1.24
https://doi.org/10.51873/jhhs.v2i1.24
https://doi.org/10.51933/health.v5i1.242
https://doi.org/10.51933/health.v5i1.242
https://doi.org/10.35790/ebm.4.1.2016.11251
https://doi.org/10.37048/kesehatan.v12i1.274
https://agris.fao.org/search/en/providers/122436/records/64747af82d3f560f80ae778b.
https://doi.org/10.1371/journal.pone.0267005
https://doi.org/10.7189/jogh.15.04054
https://doi.org/10.7189/jogh.15.04054

	Compliance with Fe tablet consumption, pregnancy spacing, frequency of antenatal care, and anemia in pregnant women 
	Pedro Amaral1*, Sri Sumarmi2, Emyr Reisha Isaura2 
	Purpose: This study aims to determine the effect of compliance with Fe tablet consumption, pregnancy spacing, and frequency of antenatal care (ANC) visits on hemoglobin anemia in pregnant women at the Comoro Community Health Center, Dili, Timor-Leste. Methods: We used discriminant analysis on a randomly selected 84 out of 250 pregnant women. Results: The statistical analysis using discriminant analysis revealed that compliance with Fe tablet consumption (p = 0.00), pregnancy spacing (p = 0.000), and frequency of ANC visits (p = 0.002) all had significance values less than 0.05, indicating that these three factors significantly affect hemoglobin levels in pregnant women with anemia. Conclusion: Compliance with the consumption of Fe tablets was obtained by the “Abnormal” group value, namely a mean or average of 84.31, while the “Normal” group value was a mean or average of 93.29, and the distance between maternal pregnancy and anemia in pregnant women was obtained with the mean or average value of 18.10
	Keywords: ANC (antenatal care) visits; Fe tablets; hemoglobin; pregnancy spacing 
	 


	INTRODUCTION 
	METHODS 
	RESULTS 
	DISCUSSIONS 
	CONCLUSION 
	REFERENCES 

