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ABSTRACT 

Anemia during pregnancy remains a major public health problem that increases the risk of adverse maternal and fetal 

outcomes. Several factors have been associated with adherence to iron tablet supplementation among pregnant 

women, including parity, antenatal care (ANC) visits, and medication side effects. This study aimed to examine the 

determinants of adherence to iron tablet supplementation among pregnant women. This correlation study used a 

cross-sectional approach involving 83 pregnant women in the Karang Tengah neighborhood within the service area 

of the Karang Tengah Community Health Center in Sukabumi City, who were selected through total sampling. Data 

were collected using validated and reliable questionnaires, including questionnaires on respondent characteristics 

such as parity and ANC visits, a questionnaire on medication side effects based on a Likert scale, and the Morisky 

Medication Adherence Scale-8. Data were analyzed using the chi-square test and logistic regression. The results 

showed that parity (p < 0.001), ANC visits (p < 0.001), and medication side effects (p < 0.001) were significantly 

associated with pregnant women’s adherence to iron supplements in the bivariate analysis. In the multivariate 

analysis, ANC visits were the most dominant influencing factor (OR = 25.00). Parity, ANC visits, and medication 

side effects were significantly associated with pregnant women’s adherence to iron supplements in the bivariate 

analysis, while ANC visits remained the most dominant factor in the multivariate model. 
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INTRODUCTION 

Anemia during pregnancy remains one of the public health issues that significantly impacts the 

health of both the mother and the fetus (Manurung et al., 2026). Globally, the prevalence of anemia 

among women of reproductive age (15–49 years) is estimated at 35.5% (World Health Organization 

(WHO), 2025). In Indonesia, the prevalence of anemia among pregnant women is 37.1% (Noor et 

al., 2025), while according to the 2023 Indonesian Health Survey (SKI), it was recorded at 27.7% 

(Jasmiati et al., 2025). In West Java, the prevalence of anemia among pregnant women reached 

53.8% (West Java Health Department, 2025, as cited in Karmi et al., 2026), while in the city of 

Sukabumi, the prevalence was 11.2% in 2024 (Ariesta, 2025). 

 

Anemia is a condition in which hemoglobin and red blood cell levels are below normal (Aditya & 

Linda, 2025). Anemia during pregnancy can have various serious consequences for both the mother 

and the fetus, such as increasing the risk of preterm birth, low iron stores in newborns, and 

contributing to maternal and neonatal mortality. Furthermore, maternal anemia can lead to low iron 

levels in breast milk, which may trigger anemia and stunting in children (Prasetyaswati et al., 2026). 

Anemia prevention among pregnant women is achieved by providing at least 90 iron supplements 

during pregnancy. The iron supplement program is one of the efforts by the Government of the 

Republic of Indonesia to reduce the incidence of anemia among pregnant women. The success of 
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this program depends not only on the distribution of iron supplements to pregnant women, but also 

on the women’s adherence to taking the supplements as recommended (Mahalia et al., 2022). 

 

Adherence to iron supplement intake among pregnant women refers to the extent to which they 

follow healthcare providers’ recommendations to take iron supplements. This level of adherence 

can be assessed based on three main aspects: whether the number of iron supplements taken 

matches the recommended dosage; whether the method and timing of taking the supplements are 

correct; and the frequency of taking iron supplements per day (Stefani et al., 2023). Many factors 

influence pregnant women’s adherence to iron supplements, such as the number of births, visits to 

ANC clinics, and side effects (Juandri et al., 2024; Rumayomi et al., 2025; Wirke et al., 2022).  

 

One of the factors determining adherence to iron supplements among pregnant women is parity. 

Multiparous women are about 2.28 times more likely, and primiparous women about 3.45 times 

more likely, to adhere to iron supplements than nulliparous women. These compliance rates are 

influenced by previous pregnancy and childbirth experiences, which help women better understand 

how to manage symptoms that arise during pregnancy, become more aware of the risks of 

complications due to blood loss during childbirth, and recognize the potential depletion of iron 

stores that can occur during previous pregnancies (Fauzianty et al., 2024). 

 

ANC visits are another factor that plays a significant role in pregnant women’s adherence to iron 

supplement intake. The government and healthcare providers recommend that pregnant women 

attend at least six ANC visits during their pregnancy. One of the goals of these visits is for women 

to receive iron supplements regularly and to be educated about the importance of preventing anemia 

during pregnancy. More frequent ANC visits provide healthcare providers with the opportunity to 

monitor the mother’s condition, remind her to take iron supplements, and reinforce her 

understanding of the benefits of these supplements. Therefore, pregnant women who attend follow-

up visits regularly tend to have better adherence to taking iron supplements (Suparwatini et al., 

2025). 

 

Side effects of iron supplements are also a factor affecting pregnant women’s adherence to taking 

them. Symptoms that arise after taking iron supplements often cause discomfort, leading women to 

be reluctant to take them regularly. Some common side effects include nausea, vomiting, heartburn, 

constipation, black stools, and a bad taste in the mouth. These symptoms cause some pregnant 

women to stop taking iron supplements or to not take them as recommended by healthcare 

providers out of concern that their symptoms will worsen. The more frequent and severe the side 

effects, the lower the level of adherence to taking iron supplements tends to be (Arsita et al., 2025).  

 

Various studies have been conducted on the factors associated with adherence to iron supplement 

use among pregnant women. However, previous studies have yielded mixed findings regarding the 

relationship between the side effects of iron supplements, number of births, and ANC visits and 

adherence to iron supplement use. Differences in respondent characteristics, regional conditions, 

and health care provision may account for the varying results across these studies. This study aims 

to determine the relationship between parity, ANC visits, side effects, and adherence to iron 

supplement use among pregnant women in Karang Tengah Village, which is located within the 

service area of the Karang Tengah Community Health Center in Sukabumi City. 

 

METHOD 

This study is a quantitative study with a correlational design using a cross-sectional approach. The 

study was conducted in Karang Tengah Village, within the service area of the Karang Tengah 

Community Health Center in Sukabumi City, from February to July 2026. The study population and 

sample consisted of 83 pregnant women selected using total sampling. Inclusion criteria included 

pregnant women in the first, second, or third trimester who were taking iron supplements, receiving 

ANC at a local health facility, having received iron supplements from a health worker at least once 
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during their current pregnancy, and being willing to participate as respondents. Exclusion criteria 

were pregnant women who were absent during the data collection process or had moved and could 

not be reached. Data collection was conducted using a questionnaire covering parity characteristics, 

ANC visits, side effects of iron supplements, and adherence to iron supplement intake. The side-

effect instrument was validated, and all items were found to be valid (p < 0.05) and reliable, with a 

Cronbach’s alpha value of 0.690. Adherence to iron supplement intake was measured using the 

standardized Morisky Medication Adherence Scale-8 (MMAS-8), which has been proven to be 

valid (calculated r = 0.763 > table r = 0.300) and reliable with a Cronbach’s alpha value of 0.796 in 

a previous study. The data were analyzed using the chi-square test, while multivariate analysis was 

carried out using logistic regression analysis. ethical principles including beneficence, 

confidentiality, and justice were strictly upheld. Ethical clearance was granted by the Ethics 

Committee from Sukabumi Health Science College with approval number 003083/KEP STIKES 

SUKABUMI/2026. All participant information was kept private and used exclusively for research 

purposes. 

 

RESULT 

Table 1. 

Respondent characteristics (n=83) 
Respondent characteristics f % 

Age 

< 20 Years 

20 – 35 Years 

> 35 Years 

 

7 

49 

27 

 

8.4 

59 

32.6 

Education Level 

Doesn’t Go to School 

Elementary School 

Junior High School 

High School 

College 

 

2 

10 

27 

29 

15 

 

2.4 

12 

32.5 

34.9 

18.1 

Employment Status 

Working 

Doesn’t Work 

 

11 

72 

 

13.3 

86.7 

Gestational Age 

Trimester I 

Trimester II 

 

18 

65 

 

21.7 

78.3 

Household Income 

≤ UMR 

> UMR 

 

55 

28 

 

66.3 

33.7 

Source of Information 

Healthcare Worker 

Print Media 

Electronic Media 

Family Member 

Others 

 

64 

7 

7 

2 

3 

 

77.1 

8.4 

8.4 

2.4 

3.6 

Based on table 1, the majority of respondents were aged 20–35 years (59.0%), had a high school 

education (34.9%), were unemployed (86.7%), were in the second trimester of pregnancy (78.3%), 

had a household income of ≤ the regional minimum wage (66.3%), and obtained information 

primarily from health care providers (77.1%). These characteristics indicate that the majority of 

respondents were pregnant women of reproductive age with a high school education, who were 

unemployed, had relatively low economic status, and relied on healthcare workers as their primary 

source of information. Based on table 2, the majority of respondents were multiparous (54.2%), had 

adequate ANC visits (56.6%), experienced few side effects from iron supplements (59.0%), and 

were compliant with taking iron supplements (55.4%). These results indicate that the majority of 

respondents met the recommended frequency of ANC visits, experienced only minor side effects 

while taking iron supplements, and demonstrated good adherence to taking iron supplements during 

pregnancy. 
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Table 2. 

Univariate analysis (n=83) 
Variables f % 

Maternal Parity 

Primiparous 

Multiparous 

 

38 

45 

 

45.8 

54.2 

ANC Visit 

Inadequate 

Adequate 

 

36 

47 

 

43.4 

56.6 

Maternal Side Effects 

Low 

Mild to Moderate 

 

49 

34 

 

59 

41 

Iron Tablet Adherence 

Non-adherent 

Adherent 

 

37 

46 

 

44.6 

55.4 

Table 3. 

Bivariate analysis 

Variables 

Iron Tablet Adherence 
Total 

p-value Adherent Non-adherent 

f % f % f % 

Maternal Parity 

Primiparous 10 26.3 28 73.7 39 100 
< 0.001 

Multiparous 36 80 9 20 45 100 

ANC Visit 

Inadequate 3 8.3 33 91.7 36 100 
< 0.001 

Adequate 43 91.5 4 8.5 47 100 

Maternal Side Effects 

Low 41 89.1 5 10.9 46 100 
< 0.001 

Mild to Moderate 5 13.5 32 86.5 37 100 

Based on table 3, the results of the bivariate analysis show that parity, ANC visits, and side effects 

experienced by mothers are significantly associated with adherence to iron supplement intake (p < 

0.001). Multiparous mothers had a higher adherence rate (80.0%) compared to primiparous mothers 

(26.3%). Based on ANC visits, mothers with adequate ANC visits were more likely to adhere to 

iron supplement intake (91.5%) compared to mothers with inadequate ANC visits (8.3%). In 

addition, women who experienced few side effects showed a higher compliance rate (89.1%) 

compared to those who experienced mild to moderate side effects (13.5%). These findings indicate 

that parity, adequate ANC visits, and few perceived side effects are associated with increased 

compliance among pregnant women in taking iron supplements. 

Table 4. 

Multivariate Analysis 
Variables B P-Value OR R2 

Maternal Parity 1.936 0.045 6.94 

0.822 ANC Visit 3.219 < 0.001 25 

Maternal Side Effects 2.842 0.003 17.151 

Based on the results of the multivariate analysis, parity, ANC visits, and maternal side effects were 

significantly associated with adherence to iron supplement intake (p < 0.05). Adequate ANC visits 

were the most dominant factor (OR = 25.00; p < 0.001), followed by low incidence of side effects 

(OR = 17.15; p = 0.003) and multiparity (OR = 6.94; p = 0.045). An R² value of 0.822 indicates that 

the model explains 82.2% of the variation in iron supplement adherence. 

 

DISCUSSION 

There is a correlation between parity and adherence to TTD intake among pregnant women. This is 

consistent with the findings of Rostanty et al. (2025) & Umami (2022) who reported a relationship 

between parity and adherence to TTD intake among pregnant women. Parity is defined as the 

number of childbirth experiences a woman has undergone; this count includes the birth of a baby, 

whether live or stillborn, but does not take into account a history of miscarriage (Ramadhini & 

Dewi, 2021). 
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Primiparous women have lower adherence compared with multiparous women. Women who have 

already been through pregnancy and childbirth often have a more mature understanding of the 

importance of iron supplements during pregnancy. The experience they have gained makes them 

more aware of the risk of anaemia, which in turn encourages them to adhere to iron 

supplementation during pregnancy (Rostanty et al., 2025). Furthermore, multiparous women tend to 

be more familiar with the stages of pregnancy, including having received education on the 

importance of nutritional intake and iron. The iterative learning process from previous pregnancies 

fosters a preventative awareness of the risk of anaemia, thereby increasing adherence to iron 

supplement intake (Olloqui-Mundet et al., 2024). Meanwhile, women experiencing their first 

pregnancy may find it difficult due to a lack of experience, particularly regarding physical changes 

and the unpleasant side effects of iron supplements, resulting in lower adherence to iron supplement 

intake compared to multiparous women (O’Toole et al., 2024). 

 

Based on the research findings, there is a correlation between ANC visits and adherence to iron 

supplement intake among pregnant women. This is consistent with the studies by Jondu et al. 

(2022) and Meliani et al, (2022). These findings indicate that ANC visits not only serve to monitor 

the health of the mother and fetus but also act as a means of promoting behavioral change regarding 

health. The more frequently a mother attends ANC visits, the more opportunities healthcare 

providers have to educate her about the benefits of iron supplements, the risks of anemia during 

pregnancy, and the potential consequences of not taking the supplements as recommended. 

Repeated education tends to improve understanding, enhance perceptions of the importance of iron 

supplementation, and foster awareness of the need for adherence (Rovica et al., 2023). 

 

ANC visits also provide healthcare providers with the opportunity to evaluate and follow up on 

mothers’ adherence to iron supplement intake. Monitoring conducted at each visit allows healthcare 

providers to identify barriers faced by mothers, such as the occurrence of side effects, forgetfulness, 

or the belief that iron supplements do not need to be taken when they feel healthy. These barriers 

can be promptly addressed through more specific counseling, thereby increasing the likelihood that 

mothers will maintain adherence (Rustiawan & Pratiwi, 2022). Any interpretation of these research 

findings must also take into account that adherence to iron supplement intake is a behavior 

influenced by various interrelated factors. The frequency of ANC visits can serve as an indicator 

that a mother has good access to health care, but it does not necessarily reflect her commitment to 

following all health recommendations. Factors such as educational level, family support, 

socioeconomic status, previous pregnancy experiences, and cultural beliefs regarding medication 

use during pregnancy can all be variables that influence adherence (Simaremare et al., 2023). 

 

The results of the study indicate that there is a relationship between the side effects of iron tablets 

and adherence to the prescribed regimen among pregnant women. These findings are consistent 

with several studies, including those by (Kartikasari et al., 2025), (Seidu et al., 2024), and (Salifu et 

al., 2024) which state that side effects are one of the main reasons why pregnant women do not take 

iron tablets, thereby affecting their adherence to the medication. Adherence to iron supplement 

tablets among pregnant women refers to the consistency in taking the tablets as recommended by 

healthcare professionals, including the quantity, dosage, method, and frequency of intake. This 

adherence plays a crucial role in preventing anaemia by meeting iron requirements and increasing 

haemoglobin levels. Conversely, irregular intake can increase the risk of anaemia and pregnancy 

complications (Saeed et al., 2024). One factor influencing adherence is the side effects experienced 

after taking iron supplements (Kartikasari et al., 2025). 

 

Side effects of iron supplements, such as nausea, vomiting, epigastric pain, constipation, black 

stools and a bad taste in the mouth, can cause discomfort, leading pregnant women to be reluctant to 

take them regularly. The more severe the side effects experienced, the lower the level of adherence 

to taking iron supplements (Seidu et al., 2024). As well as causing physical discomfort, the side 

effects of iron supplements can create negative perceptions amongst pregnant women. A lack of 



Indonesian Journal of  Global Health Research, Vol 8 No 6, December 2026 

 

992 

understanding that these side effects are a common reaction to iron supplementation leads women to 

regard the tablets as unsuitable or dangerous, thereby reducing their adherence to taking them 

(Salifu et al., 2024). 

 

Multivariate analysis showed that parity, ANC visits, and side effects from taking iron supplements 

remained simultaneously associated with pregnant women’s adherence to taking iron supplements. 

These findings indicate that pregnant women’s adherence is influenced by a combination of 

maternal characteristics, utilization of health services, and experiences during iron supplement 

intake. Women who have previously given birth tend to have better knowledge and beliefs 

regarding the importance of iron supplementation during pregnancy, while adequate ANC visits 

provide repeated opportunities for health workers to provide education, counseling, monitoring, and 

reinforcement of compliant behavior in taking iron supplements. Conversely, side effects such as 

nausea, constipation, and gastrointestinal discomfort can reduce mothers’ motivation to take iron 

supplements regularly, thereby increasing the risk of non-adherence. These findings are consistent 

with the study by Adhila et al. (2023), which reported that the frequency of ANC visits is an 

independent predictor of adherence to iron supplementation, as well as the studies by Tefera et al. 

(2023) and Muthuraj et al. (2023), which showed that medication side effects are one of the main 

barriers to pregnant women’s adherence to iron supplementation. 

 

This study should be interpreted with several methodological limitations in mind. The use of a 

cross-sectional design only allows for the identification of associations between variables without 

establishing a cause-and-effect relationship. Additionally, the study was conducted among 83 

pregnant women in the service area of the Karang Tengah Community Health Center in Sukabumi 

City; thus, the relatively homogeneous characteristics of the respondents may limit the 

generalizability of the findings to a broader population. Compliance measurement using the 

MMAS-8 also relies on respondents’ answers, so it is not entirely free from the possibility of recall 

bias or social desirability bias. On the other hand, the study model focused only on parity, ANC 

visits, and medication side effects; thus, it did not account for other factors that could potentially 

influence adherence, such as maternal knowledge, family support, educational level, socioeconomic 

status, or the quality of counseling provided by health workers. Future research is recommended to 

involve a more diverse population through a multicenter approach with a larger sample size and to 

use a longitudinal or cohort design to obtain stronger evidence of causal relationships. The inclusion 

of behavioral, social, and health care system variables is also necessary so that the developed model 

can explain adherence to iron supplement intake more comprehensively. 

 

CONCLUSION 

This study shows that parity, ANC visits, and medication side effects are factors that influence 

adherence to iron supplement intake among pregnant women in the service area of the Karang 

Tengah Community Health Center in Sukabumi City. Pregnant women with a favorable parity 

history, optimal ANC visits, and minimal medication side effects tend to have better adherence to 

iron supplement intake. 
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