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Abstract.  Anemia is a serious global public health problem that affects 

pregnant and postpartum women, where the number of red blood cells or 
hemoglobin concentration is lower than the normal levels. Betel nuts contain 

high levels of bioactive compounds including alkaloids and polyphenols 

which are believed to inhibit the absorption of nutrients including iron in the 

digestive tract.  This research analyzes the correlation between betel nuts 
consumption, Hb levels, and MUAC. This research was conducted on 100 

pregnant women using purposive sampling in three health center service 

areas within Jayapura Regency. Data on betel nut consumption was collected 

by questionnaire, Hb levels by Hemoglobinmeter, and MUAC by 

MUAC measuring tape. Data were analyzed using the Pearson 

correlation. This study's results show a significant negative association 
between the eating of betel nuts and hemoglobin levels (r=-0.359; p=0.001). 

Betel nut consumption is not significantly negatively correlated with MUAC 

(r=-0.022; p=0.830). It is recommended that pregnant women limit their 

consumption of betel nuts during pregnancy.  

1 Introduction 

Anemia is a significant global public health problem affecting young children, adolescent 

girls, menstruating women, and pregnant and postpartum women. It is characterized by a 

lower-than-normal number of red blood cells or hemoglobin concentration  [1]. Currently, 

anemia affects 37% of pregnant women and 30% of non-pregnant women aged 15–49 

worldwide. Despite being a Global Nutrition Target set by the World Health Assembly 

(WHA) and an important marker of progress towards the Sustainable Development Goals, 

the global anemia prevalence has shown minimal improvement over the past decade [2]. 

An estimated 1/3 of the world's population suffers from anemia [3]. Globally, half a 

billion women aged 15–49 years and 269 million children aged 6–59 months  were anemic. 

In 2019, approximately 30-37% of pregnant and non-pregnant women in this age group were 

anemic. The African and South-East Asian regions have the highest prevalence in anemia in 

the world. In Africa, 106 million women and 103 million children were anemic, while in 

South-East Asia, 244 million women and 83 million children were anemic [4]. 
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According to Riset Kesehatan Dasar (Riskesdas), the proportion of anemia among 

pregnant women in Indonesia increased from 37.1% in 2013 to 48.9% in 2018, with the 

highest incidence observed in pregnant women in the 15-24 age group at 84.6% [5, 6]. Data 

from the Papua Health Service Profile (2021) show that the prevalence of anemia in women 

of childbearing age in Papua Province was 46% in 2018, 38.6% in 2019, 34% in 2020. In 

Jayapura Regency, the prevalence of anemia remains high at 31.03%. The persistently high 

prevalence of anemia in Papua Province continues to pose a serious health problem for 

women of childbearing age [7]. 

Jayapura Regency is home to a diverse population comprising 10 tribes and 22 sub-tribes, 

along with numerous immigrant groups from other regions of Papua and beyond, including  

Wamena, Sorong, Serui, Biak, Paniai, Merauke, and others. Chewing betel nut is a long-

standing cultural tradition in Papua, passed down through generations in Papua [8]. The betel 

nut or areca nut is the fruit of the areca nut tree (Areca catechu), encased in a hard shell that 

must be removed to access the seed, typically pink in colour. Known for its unique bitter and 

spicy taste, betel nut is often chewed with betel leaves and lime, a traditional practice 

common in many cultures around the world, especially in Southeast Asia and parts of 

Indonesia [9]. Betel nuts are highly popular and widely sold [10]. In Papua, chewing betel 

nuts is a traditional practice enjoyed like candy by people of all ages, genders, and social 

statuses [11]. 

The majority of betel nut chewers experience changes in the oral mucosa, ranging from 

reddish brown to blackish brown, accompanied by wrinkled texture, striped mucosa, papules, 

and slight tongue pigmentation [12]. Several studies show that consumption of betel nut 

increases gingival inflammation, suppresses the immune response, affects osteoblasts and is 

cytotoxic to periodontal fibroblasts [13]. Frequent and intense chewing of betel nut, 

especially in certain combinations, can cause dental issues such as calculus buildup, 

periodontitis, attrition, and tooth loss [14]. These oral health problems may affect appetite 

and the risk of infections during pregnancy, ultimately impacting their nutritional status. 

Various bioactive compounds have been identified in areca nut, including alkaloids, 

polyphenols, polysaccharides, and fatty acids, which exhibit a variety of bioactive functions, 

such as antibacterial, antiparasitic, antiviral, antioxidant, anti-inflammatory, and antitumor 

effects [15] High levels of catechin, arginine, and phenylalanine are found in the betel nut 

kernel, while the betel nut skin contains high levels of 32 arginine, arecoline, and 

aminobutyric acid [16]. These compounds can inhibit the absorption of nutrients including 

iron in the small intestine [17, 18]. This study aims to determine the correlation between betel 

nut consumption, with Hb levels and the MUAC of pregnant women in Jayapura Regency. 

2 Materials and methods  

This quantitative study employed a cross-sectional design, and was conducted in the three 

health centers working areas of Jayapura Regency, Papua Province. The research took place 

from May 2023 to July 2023 in Harapan Primary Health Center, Sentani Primary Health 

Center, and Waibhu Primary Health Center which is representative of Jayapura Regency. The 

total sample of 100 pregnant women was calculated using Slovin’s Formula. Sample were 

selected using a purposive sampling method with following inclusion criteria: not suffering 

from specific illness, not taking medication for particular diseases, and not consuming herbal 

medicines. 

Betel nut consumption served as the independent variable in this study, while the 

dependent variables were hemoglobin level and mid-upper arm circumference (MUAC). The 

characteristics of respondents including age, education level, occupational status, and parity 

were collected using questionnaires. Hemoglobin levels data were measured using a 

hemoglobin meter, while mid-upper arm circumference was assessed with MUAC measuring 
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tape. Betel nut consumption was collected using questionnaire with a scoring system: Never 

= 1; Rare = 2; Sometimes = 3; Often = 4; and Always = 5. Data were analyzed using the 

Pearson correlation test in IBM SPSS Statistics 27. This study received ethical approval from 

the Health Research Ethics Committee of the Public Health Faculty, Cenderawasih 

University, under the ethical approval letter number: 121/KEPK-FKMUC/2023. 

3 Results and discussion 

Table 1. Characteristics of subjects 

Characteristics n % 

Total subject 100 100 

Age 

<20 years old 6 6 

20-35 years old 44 44 

≥35 years old 50 50 

Pregnancy distance 

First pregnancy 32 32 

<2 years  13 13 

≥2 years  46 46 

Parity 

0 41 41 

1-4 53 53 

 >4 6 6 

Education level 

Low education (≤ Middle High School) 13 13 

High education (≥ Senior High School) 87 87 

Occupation 

Not having a job (inside and/or outside the home and 

not generating income) 

67 67 

Have a job (> 8 hours inside and/or outside the home 

that generates income) 

 

33 

 

33 

Body mass index 

Normal 54 54 

Underweight 17 17 

Overweight 29 29 

MUAC 

<3.5 cm 17 17 

≥23.5 cm 83 83 

Hb Levels 

<11 g/dL 44 44 

≥11 g/dL 56 56 

Betel nut consumption 

Never 56 56 

Rare 1 1 

Sometimes 5 5 

Often 3 3 

Always 35 35 

Table 1 shows that among the 100 participants in this study, the majority of pregnant 

women were aged ≥ 35 years, had a pregnancy interval of ≥ 2 years, and a parity range of 1 

to 4. Most participants had a high level of education and were unemployed. The nutritional 

status of pregnant women, as assessed by body mass index, revealed that 17% were 

underweight. Similarly, 17% were identified as being at risk of chronic energy deficiency 

  

BIO Web of Conferences 153, 02016 (2025) https://doi.org/10.1051/bioconf/202515302016

ICNF 2024

3



based on MUAC. According to the 2023 Indonesian Health Survey (SKI), 10% of pregnant 

women in Papua had an upper arm circumference <23 cm [19]. 

More than half of the participants in this study (56%) had normal hemoglobin (Hb) levels, 

and 55.2% of subjects did not consume betel nuts. Almost half of subjects (44%) had anemia 

(with hemoglobin levels <11 mg/dL), while data from the Public Health Office of Jayapura 

Regency showed that 31.04% of pregnant women in Jayapura Regency were anemic [7]. Our 

findings show a higher percentage compared to national figures, as the 2023 SKI reported 

that 27.7% of pregnant women in Indonesia had anemia [19].  

Table 2. Correlation between Betel nut consumption with Hb levels and MUAC1 

Variable Hb Levels MUAC 

r p-value r p-value 

Betel nut consumption -0.359 0.001* -0.022 0.830 
1Pearson Test, ρ <0.01 

The findings of this study (Table 2) showed a significant moderate negative correlation 

(r=-0.359) between Betel nut consumption and hemoglobin (Hb) levels in pregnant women 

(p value=0.001). Pregnant women who frequently consume Betel nuts tend to experience 

anemia [20]. As the score for Betel nut consumption increases in pregnant women, their Hb 

levels generally decrease. Phenolic compounds, such as tannins, found in Betel nuts can 

interfere with nutrient absorption in these women [21, 22]. Increased tannin intake is 

associated with increased serum transferrin receptor levels and lower hemoglobin levels [23]. 

Although tannins inhibit iron absorption, they do not cause severe iron deficiency anemia. 

The impact of tannins on iron absorption is dose-dependent, and moderate consumption does 

not lead to anemia [24].  

During pregnancy, Hb levels may decrease at every stage of pregnancy due to 

physiological conditions. Maternal blood and plasma volume increase, while iron 

bioavailability decreases, which can lead to a reduction in hemoglobin concentration [25]. 

Consumption of iron and betel nuts before pregnancy affects Hb levels during pregnancy. 

Therefore, further research is needed to explore the impact of betel nut consumption among 

adolescent girls and women of childbearing age on the outcome of their pregnancy. 

The results showed that betel nut consumption behavior did not show a significant 

correlation with Upper Arm Circumference (MUAC), as indicated by a p-value=0.830 and a 

very weak negative correlation coefficient r=-0.022. This indicates that the amount of betel 

nut consumed did not significantly affect the nutritional status of participants, as measured 

by MUAC. A different study shows that higher betel nut consumption was associated with 

increased body mass index (BMI) and waist circumference, suggesting that the betel nut 

consumption may contribute to adverse impact on body composition and obesity risk [26]. 

This contrasts with our findings, which showed no significant correlation between areca nut 

consumption and nutritional status based on MUAC in pregnant women. This discrepancy 

may be attributed to demographic factors such as age and gender 

Recent studies have shown that betel nut chewing significantly increases the risk of 

metabolic syndrome, including central obesity, hypertension and dyslipidemia among 

Taiwanese residents [27]. In our study, betel nut consumption did not appear to directly affect 

nutritional status as measured by MUAC. MUAC is a reliable indicator of muscle mass and 

nutritional status. The lack of a significant relationship implies that consumption of betel nut 

alone does not significantly improve nutritional status. Other dietary or lifestyle factors may 

have a greater impact on increasing nutritional status. 
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4 Conclusion 

In conclusion, this study found a significant negative association between the eating of betel 

nuts and hemoglobin levels (r=-0.359; p=0.001). However, no significant correlation was 

observed between betel nut consumption and MUAC (r=-0.022; p=0.830). It is recommended 

for pregnant women in Jayapura Regency to limit their consumption of betel nuts during 

pregnancy. 
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