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Abstract 
Background: Chronic Energy Deficiency (CED) in pregnant women 
remains a public health issue that increases the risk of maternal 
complications and poor birth outcomes. Nutritional knowledge is 
considered a key determinant of maternal nutrition, yet its 
effectiveness may be influenced by other socio-economic and cultural 
factors. Objective: This study aimed to examine the relationship 
between nutritional knowledge and nutritional status among 
pregnant women in Pekanbaru City in 2024. Methods: This research 
was a descriptive cross-sectional study using secondary data from the 
Nutrition Growth Monitoring (PPG) survey conducted by the 
Pekanbaru Health Office at 21 public health centers. A total of 402 
pregnant women in their second and third trimesters were included 
using total sampling. Nutritional status was determined based on Mid-
Upper Arm Circumference (MUAC), and knowledge was assessed 
using a validated questionnaire. Data were analyzed using univariate 
and chi-square bivariate analysis. Results: The study found that 
17.2% of pregnant women were categorized as having CED, and 
41.8% had poor nutritional knowledge. A significant relationship was 
found between nutritional knowledge and nutritional status (p = 
0.004). Notably, 15.9% of pregnant women with good nutritional 
knowledge still experienced CED, indicating the influence of other 
contributing factors beyond knowledge. Conclusion: Nutritional 
knowledge is significantly associated with the nutritional status of 
pregnant women. However, knowledge alone is insufficient to prevent 
CED. Integrated strategies that combine nutrition education with 
improved access to food, quality health services, and culturally 
sensitive interventions are needed to effectively address maternal 
undernutrition. 
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Introduction  
Chronic Energy Deficiency (CED), defined as an Upper Arm Circumference (MUAC) of 

less than 23.5 cm, is a significant global health problem among pregnant women. CED 

increases the risk of Low Birth Weight (LBW) and affects both maternal health and fetal 

development (1). Globally, the prevalence of CED increased from 30.1% in 2019 to 35% in 

2020, and its contribution to maternal deaths in developing countries is nearly 40%, 
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highlighting the urgency of this issue. In Pekanbaru, data from the Riau Health Office in 2022 

recorded that 1.31% of pregnant women experienced CED out of 21,574 cases.  

CED in pregnant women results from a combination of insufficient energy intake (2), 

micronutrient deficiencies (3), and socio-economic factors that limit access to adequate 

nutrition (4). Research indicates a significant relationship among energy intake, nutritional 

knowledge, and the incidence of CED in pregnant women (5). Eating habits contributing to 

CED include a lack of dietary diversity, insufficient meal frequency and portion sizes, and 

certain food taboos. In the context of Indonesia and Southeast Asia, during pregnancy, food 

taboos can lead to incidences of chronic energy deficiency. The reasons given for avoiding 

fish, eggs, and shrimp are that pregnant women fear the baby will be born with a fishy smell. 

They avoid red meat due to fear of bleeding, miscarriage, and potential adverse effects on 

the baby. However, fish, meat, eggs, and shrimp are excellent sources of protein crucial for 

the adequate nutritional intake of pregnant women (6) . In a study by Siregar et al (2021),the 

results of the Chi-square test showed a p value of 0.000, indicating a relationship between 

income and the occurrence of chronic energy deficiency in pregnant women in the 

Batunadua Community Health Center service area. However, the study by Qomariyah et al 

(2025) found no relationship between food taboo beliefs and the incidence of CED in 

pregnant women, with a p value of 0.210 and an OR of 2.143.  

Nutritional knowledge during pregnancy is essential, as proper nutritional intake has 

a positive impact on maternal health and fetal development. However, pregnant women 

often have insufficient nutritional knowledge, leading to poor dietary practices and 

inadequate nutrient intake. Although Mamuroh et al (2019) of found that 69% of pregnant 

women had good nutritional knowledge, this implies that 31% still lack knowledge. 

Differences in demographic, social, and economic contexts between regions make it 

important to understand specific knowledge gaps and their correlation in Pekanbaru. 

Increasing nutritional knowledge through antenatal education has proven to significantly 

improve positive dietary practices (9). Although the government has made efforts to 

improve the knowledge and nutritional status of pregnant women, in reality, many still 

experience CED due to nonadherence to healthy eating guidelines, economic constraints, and 

lack of knowledge. This shows that current interventions may not be fully effective or might 

not address multifaceted barriers. Therefore, a more nuanced understanding of the 

relationship between nutritional knowledge and nutritional status in local contexts, such as 

Pekanbaru City, is necessary for more effective public health strategies.  

Based on this background, the researchers are interested in examining the relationship 

between nutritional status and knowledge among pregnant women in Pekanbaru City in 

2024. The results of this study will provide valuable evidence for the literature on maternal 

nutrition, particularly in urban Southeast Asia, and serve as a basis for policymakers and 

health practitioners in Pekanbaru to develop more targeted, culturally sensitive, and 
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effective nutrition education and intervention programs to reduce the prevalence of CED and 

improve the health of mothers and infants in the region. 

Materials and Methods 

This study uses a descriptive method with a cross-sectional design aimed at providing 

an overview of the nutritional status and nutrition knowledge of pregnant women in 

Pekanbaru City in 2024. The study utilizes secondary data sourced from the Nutrition 

Growth Monitoring (PPG) survey conducted by the Pekanbaru City Health Office at 21 

Community Health Centers from January to March 2024. Access to the data was granted to 

the researchers through official permission and cooperation with the Health Office. The 

population in this study consists of all pregnant women recorded in the PPG survey during 

that period. The sampling technique used is total sampling, and a total of 402 pregnant 

women who met the inclusion criteria were analyzed. The inclusion criteria include pregnant 

women in their second or third trimester who have complete data on Upper Arm 

Circumference (LiLA) and nutrition knowledge. The exclusion criteria include incomplete 

data or pregnant women with medical complications not covered in the data. 

Nutritional status is determined based on LiLA measurement, with the classification of 

Chronic Energy Deficiency (KEK) if LiLA < 23.5 cm, and non-KEK if LiLA ≥ 23.5 cm. Nutrition 

knowledge was measured using a structured questionnaire prepared by the PPG survey 

team, consisting of 20 multiple-choice questions related to nutrition during pregnancy. Each 

correct answer was given a score of 1 and each incorrect answer a score of 0. The total score 

was classified into three categories: good (≥15), moderate (10–14), and poor (<10). This 

questionnaire instrument has been tested for validity and reliability by the Health Office, 

with a Cronbach's Alpha value of 0.82. Data analysis was carried out using SPSS version 26 

software. Univariate analysis was performed to describe respondents' characteristics, 

nutritional status, and level of nutrition knowledge in the form of frequency and percentage 

distribution. Bivariate analysis used the Chi-Square test to determine the relationship 

between nutrition knowledge and the nutritional status of pregnant women, with a 

significance level of p < 0.05. 

Results 

Table 1. Characteristics of pregnant women's distribution 

Characteristics n % 

Age   

<20 years 

21-35 years 

>35 years 

7 

337 

58 

1.7 

83.8 

14.4 

Education   

No School 

Elementary school 

5 

60 

1.2 

14.9 
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Junior High School 

Senior High School 

College 

53 

230 

54 

13.2 

57.2 

13.4 

Occuption   

Private employee 

Self-employed 

Shopkeeper 

Housewife 

Other 

21 

30 

29 

301 

21 

5.2 

7.5 

7.2 

74.9 

5.2 

Gestational age   

Trimesters 1 

Trimesters 2 

Trimesters 3 

64 

161 

177 

15.9 

40.0 

44.1 

Total 402 100 

*Others include farmer, fisherman, livestockman, civil servants, and other unspecified jobs with ≤ 1% 

representation each. 

Table 1 presents the characteristics of pregnant women. The majority of pregnant 

women (83.8%) were aged 21–35 years, and over half (57.2%) had a senior high school 

education. Most respondents (74.9%) were housewives. The gestational age distribution 

showed the highest proportion in the third trimester (44.1%), likely due to the timing of data 

collection which coincided with late-stage antenatal visits. 

 

Table 2. Characteristics of knowledge and nutritional status 

Characteristics n % 

Mother's knowledge    

Good 

Moderate 

Poor 

46 

188 

164 

11.4 

46.8 

41.8 

Nutritional status   

Chronic Energy Deficiency 

NonChronic Energy Deficiency 

69 
333 

17.2 
82.8 

Total 402 100 

Table 2 shows that nearly half of respondents (46.8%) had moderate nutritional 

knowledge, and 41.8% were classified as having poor knowledge. Regarding nutritional 

status, 17.2% of pregnant women were classified as having Chronic Energy Deficiency (CED), 

while the remaining 82.8% were classified as not having CED. 
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Table 3. The relationship between nutritional status and nutritional knowledge of 

pregnant women 

Nutritional status   

p 

value 

Knowledge  CED Non-CED Total 

n % n % n % 

Good  11 15.9 35 10.5 46 11.4  

0.004 Moderate 23 33.3 165 49.5 168 46.8 

Poor 35 50.7 133 39.9 188 41.8 

Based on the results in Table 3, a significant association was found between the 

nutritional status of pregnant women and their nutritional knowledge, as supported by a chi-

square test with a p-value of 0.004 (p < 0.05). 

 

DISCUSSION  
The findings of this study revealed a significant relationship between the nutritional 

knowledge and nutritional status of pregnant women. Among respondents categorized as 

having Chronic Energy Deficiency (CED), 50.7% had poor nutritional knowledge. This 

finding is consistent with previous studies, such as Mamuroh et al (2019), which emphasized 

that insufficient knowledge can lead to poor dietary practices and increased nutritional risk 

during pregnancy. Poor nutritional knowledge may result in failure to meet increased 

nutritional demands, which are essential for both maternal health and fetal development 

(10). Interestingly, the data also showed that 15.9% of pregnant women who had good 

nutritional knowledge were still categorized as CED. This suggests that while knowledge is 

a critical factor, it is not the sole determinant of nutritional status. Several non-cognitive 

factors may contribute to this condition. Limited access to diverse and nutritious foods, 

economic constraints, food taboos, and poor-quality health services can hinder optimal 

nutritional outcomes even among those who are well-informed. As noted in the introduction, 

cultural practices such as food restrictions during pregnancy can reduce nutrient intake 

despite good awareness (11). Moreover, socioeconomic status has been widely recognized 

as a key determinant in maternal nutrition (12), where low income may limit food 

purchasing power regardless of knowledge level. 

These results underline that nutrition education alone is insufficient to address 

maternal undernutrition. While increased knowledge contributes to better health behaviors, 

effective improvement in nutritional status requires a supportive environment. This 

includes ensuring food availability and affordability, strengthening health services, and 

addressing social and cultural barriers. Therefore, a multi-sectoral intervention strategy is 

necessary. For example, Posyandu cadres can play a crucial role in providing not only 

education but also real-time monitoring and home visits for at-risk pregnant women. Local 

governments can support nutrition-sensitive programs, such as food subsidies or home 
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gardening, and improve the distribution of iron and energy supplements through community 

health centers. Collaborative efforts should involve specific stakeholders including public 

health officials, midwives, nutritionists, community leaders, local NGOs, and family members 

of pregnant women. Each has a strategic role: health workers in education and screening, 

local leaders in promoting supportive norms, and family members in ensuring dietary 

compliance at home. These integrated efforts align with recommendations from 

Teweldemedhin et al (2021) and Olloqui-Mundet et al (2025), who emphasized that 

contextualized, community-based interventions are more effective in improving maternal 

nutrition than education alone. 

This study contributes to the existing literature by reinforcing the importance of 

combining nutrition knowledge with enabling environments to reduce CED among pregnant 

women. However, there are limitations to be acknowledged. First, the cross-sectional nature 

of the study does not allow for causal inferences between knowledge and nutritional status. 

Second, the use of secondary data from the PPG survey may limit the depth of variables 

available for analysis, such as household income, food security, or dietary diversity, which 

could have provided a more comprehensive understanding. 

Future research should consider longitudinal or mixed-method approaches to better 

explore causal pathways and underlying contextual factors. Additionally, intervention 

studies that combine education with material support and cultural counseling are 

recommended to address both knowledge and systemic barriers simultaneously. 

Conclusion 

This study found a significant relationship between nutritional knowledge and the 

nutritional status of pregnant women. Although higher nutritional knowledge tends to be 

associated with better nutritional status, a portion of pregnant women with good knowledge 

still experienced Chronic Energy Deficiency (CED), indicating that knowledge alone is not 

sufficient. These findings highlight the need for integrated efforts that combine nutrition 

education with broader support such as improved food access, health services, and 

community-based interventions to reduce maternal undernutrition. 
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