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Abstract 

Anemia in women of reproductive age remains a health problem that impacts pregnancy. Promotional efforts through pre-pregnancy classes are expected to improve hemoglobin levels, knowledge, and eating patterns of expectant mothers. The purpose of this study was to analyze the effectiveness of pre-pregnancy classes on hemoglobin levels, knowledge, and eating patterns. The study used a quasi-experimental design with an intervention and control group. The majority of respondents were aged 21–30 years (78.7%), had a college education (45.0%), had sufficient knowledge (41.3%), and had sufficient eating patterns (37.5%). The results showed a significant difference in hemoglobin levels before and after the class in the intervention group (p=0.005; t=-16.09) and the control group (p=0.006; t=-1.9). There was no difference in hemoglobin levels between the two groups before the intervention (p = 0.37), but a significant difference emerged after the intervention (p = 0.005; t = -13.39). There was no significant relationship between knowledge and hemoglobin levels (p=0.37) or eating patterns with hemoglobin levels (p=0.53) before the intervention. There was a significant difference in knowledge before and after the class in the intervention group (p=0.005; t=-4.197) and the control group (p=0.006; t=-5.231). The difference in knowledge between groups was only apparent after the intervention (p=0.005). Eating patterns showed a significant difference before and after the class in the intervention group (p=0.005; t=-9.581), but did not differ significantly between groups after the intervention (p=0.843). Pre-pregnancy classes were effective in improving hemoglobin levels, knowledge, and eating patterns of expectant mothers, although the direct relationship between knowledge and eating patterns and hemoglobin levels was not significant.
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Introduction 

One of the health problems frequently faced by prospective brides and grooms is anemia, a condition characterized by low hemoglobin levels in the blood. Anemia in prospective brides and grooms is often caused by iron deficiency, but this problem can be prevented with appropriate pre-pregnancy interventions. Research by Jones et al. (2024) also noted that in many rural areas, approximately 60% of prospective brides and grooms are unaware of the importance of consuming iron-rich foods before planning a pregnancy 12.
A major obstacle to addressing anemia among prospective brides and grooms is the lack of comprehensive health screenings, such as hemoglobin tests, during pre-pregnancy. Existing pre-pregnancy health education programs, such as "Siaga Catin," have demonstrated effectiveness in increasing prospective brides and grooms' knowledge about the importance of pre-marital health. However, these programs remain limited in scope and do not yet include more structured interventions related to anemia. Research by Pratiwi and Hidayati (2021) and Sundari and Rakhmawati (2020) indicates that while these programs can improve participants' hemoglobin levels, the main challenges are a lack of access in remote areas and a shortage of medical personnel and health facilities 26, 27. Therefore, researchers propose a new, more holistic and adaptive intervention model, called the Pre-Pregnancy Class Intervention Model for Prospective Brides with Anemia (MIP-CPA). This model aims to provide a more comprehensive approach to anemia management among prospective brides and grooms, incorporating four main pillars focused on the prevention and structured management of anemia.

The first pillar is dietary control, the second is adequate rest, the third is micronutrient provision, and the fourth is macronutrient intake. These four pillars will be implemented in the MIP-CPA model to create a more holistic approach for prospective brides and grooms facing anemia. This model aligns with government policies, including Law No. 17 of 2013 concerning Health, which emphasizes the importance of reproductive health, and the "Siaga Catin" Program, which provides education and pre-pregnancy examinations. Through MIP-CPA, it is hoped that prospective brides and grooms at risk of anemia can receive earlier and more targeted intervention, focusing on the prevention and effective management of anemia.

The "Siaga Catin" program, which already exists in Ciruas District, has made a significant contribution to healthy pregnancy planning for prospective couples. A preliminary study of the effectiveness of the "Siaga Catin" program showed that 80% of respondents felt better prepared for pregnancy after participating, and hemoglobin levels in anemic participants increased by an average of 12 g/dL. However, major challenges remain: the difficulty in reaching communities in remote areas and limited facilities. The implementation of the MIP-CPA is expected to have long-term impacts, including a reduction in the prevalence of anemia in pregnant women, a reduction in the risk of pregnancy complications, and an improvement in the quality of maternal and infant health. It is hoped that the MIP-CPA will become a model for comprehensively addressing anemia among prospective brides and grooms, thereby achieving healthy pregnancies and a better family life.
Method 

1. Research design

This study employed a quasi-experimental research design. This study aimed to develop and test the effect of pre-pregnancy classes on hemoglobin levels in prospective brides in the working area of ​​the Ciruas Community Health Center (UPT) in Serang Regency, Banten Province.
2. Setting and samples

This study focused on measuring hemoglobin levels in prospective brides and grooms who attended pre-pregnancy classes to assess their health, particularly their risk of anemia. The study population included all prospective brides and grooms who registered and attended pre-pregnancy classes, with an estimated total of 305 people. The study sample was selected using accidental sampling, with a total of 80 prospective brides and grooms, consisting of 40 in the intervention group and 40 in the control group.
3. Research steps
1) Obtaining permits for data collection by requesting a cover letter from the Faculty of Health Sciences for the designated institution.

2) Conducting research ethics reviews.

3) Purposive sampling was used to select respondents who met the inclusion and exclusion criteria.

4) The researcher explained the research to the respondents and asked them to sign a consent form if they agreed to participate and to sign an agreement to attend the pre-pregnancy class.

5) The researcher then conducted the pre-pregnancy class intervention.

6) Hemoglobin levels were checked, and questionnaires were administered before the pre-pregnancy class intervention.

7) The pre-pregnancy class was conducted four times over one month.

8) Hemoglobin levels were checked, and questionnaires were administered after the pre-pregnancy class intervention.

9) Collecting data from the sample using SPSS.

10) Processing the research data using SPSS..
4. Measurement and data collection

For the initial questionnaire, the study used informed consent to obtain approval from respondents. To assess the effectiveness of the intervention in increasing hemoglobin levels, a hemoglobin test was performed using a hematology analyzer. This measurement was carried out before and after the intervention to determine changes in the hemoglobin levels of prospective brides and grooms. For the knowledge questionnaire, the researchers took a previous study by Rokhmawati et al. (2015), which has been tested as valid and reliable 0.904> 0.05 (Rokhmawati et al., 2015). And for the eating patterns questionnaire, the researchers took a questionnaire from a previous study by Suratman, F (2022), which is a standardized questionnaire. And medical records were used to record data related to the provision of iron supplements (Fe Tablets) to prospective brides and grooms. This data was also used to evaluate changes in hemoglobin levels after the supplement intervention was carried out.
5. Data analysis;

Univariate Analysis

Univariate analysis using the statistical program Statistical Product and Service Solutions (SPSS) for descriptive statistics describes the frequency distribution and mean values. This test presents the frequency distribution of respondents' knowledge and eating patterns before and after the intervention.

Bivariate Analysis

Bivariate analysis was used to determine the increase in hemoglobin levels using pre-test and post-test data analysis using the Paired Sample t-test if the data is normally distributed and the Wilcoxon Signed Rank Test if the data is not normally distributed. The statistical test results will yield a significance value. If the sig value is >0.05, H0 is accepted and Ha is rejected. Conversely, if the sig value is <0.05, H0 is rejected and Ha is accepted.
Results 
Univariate Analysis
a. Age
Table 1

Frequency Distribution of Respondents by Age
	Age
	f
	%

	≤ 20 years old
	5
	6

	21 – 30 years old
	63
	79

	≥ 30 years old
	12
	15

	Total
	80
	100


Based on table 1, it can be seen that the distribution of respondents based on age is that the majority are 21-30 years old, as many as 63 people (79%) and the minority are less than 20 years old, as many as 5 people (6%), while those aged more than 30 years are 12 people (15%).
b. Education
Table 2

Frequency Distribution of Respondents Based on Education
	Education Level of the Prospective Bride and Groom
	f
	%

	Junior High School
	15
	19

	Senior High School
	29
	36

	College
	36
	45

	Total
	80
	100


Based on Table 2, it can be seen that the distribution of respondents based on education level is 15 people (19%) with junior high school education, 29 people (36%) with senior high school education, and 36 people (45%) with college level.
c. Knowledge
Table 3 
Frequency Distribution of Respondents Based on Knowledge
	Knowledge
	f
	%

	Poor
	23
	29

	Sufficient
	33
	41

	Good
	24
	30

	Total
	80
	100


Based on Table 3, it can be seen that the distribution of respondents based on knowledge is that 23 people (29%) have poor knowledge, 33 people (41%) have sufficient knowledge, and 24 people (30%) have good knowledge.
d. Eating Patterns
Table 4

Frequency Distribution of Respondents Based on Eating Patterns
	Eating Patterns
	f
	%

	Inadequate
	25
	31

	Adequate
	30
	38

	Good
	25
	31

	Total
	80
	100


Based on Table 4, it can be seen that the distribution of respondents based on their eating patterns is that 25 people (31%) have an inadequate eating pattern, 30 people (38%) have an adequate eating pattern, and 25 people (31%) have a good eating pattern.
e. Hemoglobin Levels
Table 5

Average Hemoglobin Level
	Groups
	Intervention
	%

	Pre
	Mean = 10,5

Sd =0,58


	Mean = 10,7

SD= 0,57

	Post
	Mean = 13,8

Sd= 1,27
	Mean = 10,9

SD= 0,62


Table 5 shows that the average Hb level in the intervention group at the first measurement was 10.5 g/dl (SD = 0.58), and the average Hb level in the second measurement was 13.8 g/dl (SD = 1.27). In the control group, the average Hb level at the first measurement was 10.7 g/dl (SD = 0.57), and the average Hb level in the second measurement was 109 g/dl (SD = 0.62).
f. Knowledge
Table 6
Average Knowledge
	Kelompok
	Intervensi
	Kontrol

	Pre
	Mean = 14,5

Sd = 5,5
	Mean = 15,5
SD=5,2

	Post
	Mean = 15,7
Sd= 5,4
	Mean = 16,9
SD= 4,7


Table 6 shows that the average knowledge score in the intervention group for the first measurement was 14.5 (SD=5.5) and the average knowledge score for the second measurement was 15.7 (SD=5.4). In the control group, the average knowledge score for the first measurement was 15.5 (SD=5.19) and the average knowledge score for the second measurement was 16.9 (SD=4.7).
g. Eating Patterns
Table 7

Average eating patterns
	Groups
	Intervention
	Control

	Pre
	Mean = 40.
Sd = 2,4
	Mean = 39,5
SD= 3,2

	Post
	Mean = 43,
Sd= 2,7
	Mean = 43
SD= 2,9


Table 7 shows that the average dietary pattern in the intervention group at the first measurement was 40 (SD = 2.4), and the average dietary pattern in the second measurement was 43 (SD = 2.7). In the control group, the average dietary pattern in the first measurement was 39.5 (SD = 3.2) and the second measurement was 43 (SD = 2.9).
Bivariate Analysis
Difference in Hemoglobin Levels between before and after intervention in the intervention and control groups
Tabel 8 
Difference in Hemoglobin Levels between before and after intervention in the intervention and control groups
	Groups
	Pre test 
	Post test 
	p
	t

	
	Mean (SD)
	Mean (SD)
	
	

	Intervention
	10,6 (SD= 0,6)
	14 (SD= 1,3)
	0.005
	-16.1

	Control
	10,7  (SD= 0,6)
	10,9 (SD= 0,62)
	0.06
	-1.9


The results of the analysis using the dependent t-test showed that there was a significant difference between the hemoglobin (Hb) levels of prospective brides and grooms before and after the intervention. The average Hb level before the intervention was 10.6 g/dL (SD = 0.6), while the average Hb level after the intervention increased to 14 g/dL (SD = 1.3). This increase in the average Hb level of 3.3 g/dL was statistically significant with a t-value of -16.1, df = 39, and p-value = 0.00 (p < 0.05). The 95% confidence interval for the mean difference ranged from -3.7 to -2.9, which did not cross zero, so it can be concluded that the intervention was effective in increasing Hb levels in prospective brides and grooms. And in the control group, the average hemoglobin (Hb) level of respondents before the intervention was 10.7 g/dL (SD = 0.58), while after the intervention it increased to 10.9 g/dL (SD = 0.6). This average increase of 0.2 g/dL was not statistically significant with a t-value of -1.9, df = 39, and p-value = 0.07 (p > 0.05). The 95% confidence interval for the mean difference ranged from -0.39 to 0.01, which crossed the zero mark. Thus, it can be concluded that the intervention provided did not show a significant difference in respondents' Hb levels.
Difference in Hemoglobin Levels between the experimental and control groups before and after the intervention
Table 9 
Difference in Hemoglobin Levels between the experimental and control groups before and after the intervention
	Kelompok
	Kontrol
	Eksperimen
	p
	t

	
	Mean (SD)
	Mean (SD)
	
	

	Pre test
	10,7 (0,6)
	10,6(0,6)
	0,37
	0,91

	Post test 
	10,9(0,63)
	13.9(1,3)
	0.005
	-13.4


The results of the analysis using the independent t-test showed that the average hemoglobin (Hb) level before the intervention in the control group was 10.7 g/dL (SD = 0.6), while in the intervention group it was 10.6 g/dL (SD = 0.6). The Levene's Test produced a p-value = 0.96 (p> 0.05), which means that the variances of both groups can be assumed to be equal. Based on the results of the t-test with the assumption of equal variances, the value of t = 0.91, df = 78, and p-value = 0.37 (p> 0.05) was obtained. The average difference between the two groups was 0.12 g/dL with a 95% confidence interval between -0.14 to 0.38 which crossed the zero number. Thus, it can be concluded that there was no statistically significant difference in the initial Hb levels between the control group and the intervention group before treatment. In the control group it was 10.9 g/dL (SD = 0.6), while in the intervention group it was 13.9 g/dL (SD = 1.3). The Levene's Test produced a p-value = 0.00 (p < 0.05), which means that the variance of the two groups cannot be assumed to be the same, so the interpretation of the t-test results was carried out in the line "Equal variances not assumed". The results of the t-test showed a value of t = -13.4, df = 57, and p-value = 0.000 (p < 0.05). The average difference between the two groups was -3.005 g/dL with a 95% confidence interval between -3.5 to -2.6, which did not cross zero. Thus, it can be concluded that there was a statistically significant difference in Hb levels after the intervention, where the intervention group had higher Hb levels than the control group.
Knowing the Difference in Knowledge Before and After Intervention in the Experimental and Control Groups

Table 10
Differences in Knowledge Before and After Intervention in the Intervention and Control Groups
	Groups
	Pre test  
	Post test
	p
	t

	
	Mean (SD)
	Mean (SD)
	
	

	Control      
	16 (5.2)
	17(4.7)
	0.005
	-5.23

	Intervention
	15 (5.5)
	16 (5.4)
	0.005
	-4.2


The analysis results for the control group showed that the average knowledge score before the intervention was 16 (SD = 5.2) and increased to 17 (SD = 4.7) after the intervention. A paired sample t-test yielded a t value of -5.23 with a p value of 0.005 (p < 0.05). This indicates a statistically significant difference, concluding that the knowledge of prospective brides and grooms in the control group significantly improved after the intervention period.

In the intervention group, the average knowledge score before the intervention was 15 (SD = 5.5) and increased to 16 (SD = 5.4) after the intervention. The paired sample t-test yielded a t value of -4.2 with a p value of 0.005 (p < 0.05). Thus, there was a significant difference in the knowledge scores of prospective brides and grooms in the intervention group before and after attending the pre-pregnancy class. Overall, these results indicate that both the control and intervention groups experienced significant increases in knowledge after the intervention period.
Knowing the Difference in Knowledge Between the Experimental and Control Groups Before and After the Intervention
Table 11
Difference in Knowledge between Intervention and Control groups before and after the Intervention
	Groups
	Control
	Experiment
	p
	t

	
	Mean (SD)
	Mean (SD)
	
	

	Before Intervention
	15.5 (5.2)
	15 (5.5)
	0.43
	0.80

	After Intervention
	17 (4.7)
	16 (5.4)
	     0.28
	1.08


The analysis using an independent t-test showed that the average pre-intervention knowledge score in the control group was 15.5 (SD = 5.2), while in the intervention group it was 15 (SD = 5.5). Levene's test yielded a p-value of 0.8 (p > 0.05), indicating that the variances of both groups can be assumed to be equal. Based on the results of the t-test, assuming equal variances, the obtained t-value was 0.80, df = 78, and p-value = 0.43 (p > 0.05). The mean difference between the two groups was 0.95 with a 95% confidence interval between -1.42 and 3.32, which crossed the zero mark. Therefore, it can be concluded that there was no statistically significant difference in the initial knowledge scores between the control and intervention groups before attending the pre-pregnancy class.

Furthermore, in the knowledge score after the intervention (post-test), the average of the control group was 17 (SD = 4.7), while the intervention group was 16 (SD = 5.4). The Levene's Test produced a p-value = 0.32 (p > 0.05), so the variance of both groups can be assumed to be equal. The t-test results showed a t-value = 1.08, df = 78, and p-value = 0.28 (p > 0.05). The mean difference between the two groups was 1.23 with a 95% confidence interval between -1.04 and 3.49, which crossed the zero mark. Thus, it can be concluded that there was no statistically significant difference in the final knowledge score between the control group and the intervention group after attending the pre-pregnancy class.
Knowing the Difference in Eating Patterns Before and After Intervention in the Experimental and Control Groups
Table 12 
Differences in Eating Patterns Before and After Intervention in the Intervention and Control Groups
	Groups
	Pre test  
	Post test 
	p
	t

	
	Mean (SD)
	Mean (SD)
	
	

	Control 
	39,5 (3,2)
	43 (2.9)
	0.005
	-10,2

	Intervention 
	40(2.4)
	43. (2.7)
	0.005
	-9.6


Analysis using a paired sample t-test showed that in the intervention group, the average dietary pattern score before the intervention was 40 (SD = 2.4) and increased to 43 (SD = 2.7) after the intervention. The t-test yielded a t-value of -9.6 with a p-value of 0.005 (p < 0.05), indicating a statistically significant difference between the pre- and post-intervention dietary pattern scores in the intervention group.

In the control group, the average dietary pattern score before the intervention was 39.5 (SD = 3.2) and increased to 43 (SD = 2.9) after the intervention. The t-test yielded a t-value of -10.2 with a p-value of 0.005 (p < 0.05), indicating a statistically significant difference in the pre- and post-intervention dietary pattern scores in the control group.
Knowing the Difference in Eating Patterns Between the Experimental and Control Groups Before and After the Intervention
Table 13 
Differences in Eating patterns between the Intervention and Control Groups Before and After the 
Intervention
	Groups
	Control
	Intervention
	p
	t

	
	Mean (SD)
	Mean (SD)
	
	

	Pre test 
	39,5 (3,2)
	40 (2,4)
	0,31
	-1,01

	Post test
	43 (2,9)
	43 (2,7)
	0,843
	-0,199


The analysis using an independent t-test showed that the average pre-intervention dietary pattern score in the control group was 39.5 (SD = 3.2), while in the intervention group it was 40 (SD = 2.4). Levene's test yielded a p-value of 0.199 (p > 0.05), thus assuming equal variances between the two groups. Based on the t-test results, assuming equal variances, the obtained t-value was -1.01, df = 78, and p-value = 0.31 (p > 0.05). The mean difference between the two groups was -0.65 with a 95% confidence interval between -1.93 and 0.63, which crossed the zero mark. 
Thus, it can be concluded that there was no statistically significant difference in the initial dietary pattern scores between the control and intervention groups before the intervention was administered. Furthermore, in the post-intervention dietary pattern score, the average for the control group was 43 (SD = 2.9), while the intervention group was 43 (SD = 2.7). The Levene's Test yielded a p-value of 0.8 (p > 0.05), meaning the variances of both groups can be assumed to be equal. The t-test results showed a t-value of -0.20, df = 78, and a p-value of 0.84 (p > 0.05). The mean difference between the two groups was -0.13 with a 95% confidence interval between -1.37 and 1.13 crossing zero. Thus, it can be concluded that there was no statistically significant difference in the final dietary pattern score between the control and intervention groups after the intervention.
The Relationship Between Knowledge and Eating Patterns with Hemoglobin Levels
The Relationship Between Knowledge and Diet with Hemoglobin Levels
Table 14
The Relationship between Knowledge and Diet with Hb Levels after Intervention
	Variable
	Knowledge
	
	Hemoglobine 

	Knowledge 
	16 (p=0,005)
	43 (p=0.005)
	13,9 (p=0.005)

	Eating pattens
	43 (p=0.005)
	43 (p=005)
	13,9 (p=0.005)

	Hemoglobine
	13,9 (p=0.,005)
	13.9 (p=0.101)
	13,5 (p=0,005)


The results of the Pearson correlation analysis showed a significant relationship between post-intervention knowledge scores and eating pattern scores (r = 43; p = 0.005) and post-intervention hemoglobin levels (r = 13.9; p = 0.005). This indicates a very strong and significant correlation; the higher the knowledge of prospective brides and grooms, the better their eating patterns, thus influencing the increase in hemoglobin levels after the intervention among respondents in this study.

Meanwhile, post-intervention dietary pattern scores had a positive correlation with post-intervention hemoglobin levels (r = 13.9). The correlation was not statistically significant (p = 0.101) because p>0.005. This positive correlation indicates a tendency that better eating patterns lead to higher hemoglobin levels, although this relationship is not strong enough to be considered significant. These results align with the nutritional theory that eating patterns play an important role in hemoglobin status. However, in this study, other factors such as previous iron intake, initial nutritional status, and adherence to health recommendations may have influenced this..
Discussion 

Respondent Characteristics
Based on the research results, the characteristics of the respondents involved in this study consisted of 80 prospective brides and grooms with anemia who were willing to participate in pre-pregnancy classes. In terms of age distribution, the majority of respondents (63 respondents) were in the 21–30 age range, representing an active reproductive age and ideal for starting a pregnancy. Five respondents (6.3%) were under 20 years old, while 12 (15.0%) were over 30 years old. This fact indicates that the majority of prospective brides and grooms who participated in the pre-pregnancy classes were of childbearing age, reinforcing the urgency of this program in improving pre-pregnancy health preparedness, particularly in preventing and managing anemia.

In terms of education level, respondents with a college education made up the highest proportion, at 36 (45.0%), followed by high school graduates (29) and junior high school graduates (15). The high proportion of respondents with secondary or higher education indicates that most participants had a sufficient understanding of the educational material provided in the pre-conception classes. Furthermore, the distribution of respondents' knowledge levels regarding anemia showed that the majority (33 respondents) had sufficient knowledge, followed by 24 (30.0%) with good knowledge, and 23 (28.7%) with insufficient knowledge. These findings indicate that a significant group of respondents still lacks understanding of anemia, its causes, and how to manage it. This underscores the importance of delivering educational materials in pre-conception classes that reach all levels of knowledge, so that knowledge can be enhanced and applied in daily life.

In addition to knowledge, diet was also an important aspect studied in relation to anemia. Based on the data obtained, 30 respondents (37.5%) had an adequate diet, while 25 (31.3%) were classified as having a good diet, and 25 had an inadequate diet. Therefore, although most respondents already have adequate or good diets, strengthening nutrition education in pre-pregnancy classes is still necessary, especially for groups with poor diets.

Overall, the characteristics of respondents in this study indicate that pre-pregnancy classes reach prospective brides and grooms from various age groups, educational backgrounds, knowledge levels, and dietary habits. This finding underscores the need for a comprehensive and responsive educational approach to individual characteristics so that the material presented in pre-pregnancy classes can be optimally understood and applied. This is expected to lead to behavioral changes that will impact increased hemoglobin levels and improved reproductive readiness.

The Effect of Pre-Pregnancy Classes on Hemoglobin Levels
The results of this study indicate a significant increase in hemoglobin (Hb) levels in prospective brides and grooms after the intervention. Effective interventions to increase Hb levels before pregnancy have the potential to positively impact the future health of both the mother and the fetus. These results align with previous research reporting that iron supplementation, nutrition education, and dietary improvements can significantly increase Hb levels in women of reproductive age (Misnaniarti et al., 2020; Rahmawati & Putri, 2022). Despite these positive results, it is important to consider other factors that can influence Hb levels, such as baseline nutritional status, medical history, and other micronutrient intake.

The results show that baseline hemoglobin (Hb) levels in the control and intervention groups were relatively equivalent before the intervention. This equivalence in baseline Hb levels is methodologically important because it indicates that both groups had similar baseline conditions before the intervention. Therefore, any differences in Hb levels after the intervention (if any) can be more reliably attributed to the treatment, rather than differences in baseline conditions.

The study results showed a significant difference in hemoglobin (Hb) levels after the intervention between the control and intervention groups. The intervention, which included pre-pregnancy classes, proved effective in increasing Hb levels in prospective brides and grooms. These pre-pregnancy classes included education on balanced nutrition, the importance of iron and folic acid intake, anemia prevention, and the promotion of dietary habits that support reproductive health. The increased knowledge and awareness gained from these educational sessions encouraged participants to adopt better nutritional behaviors, including consuming foods rich in iron, protein, and vitamins that support hemoglobin formation, as well as increasing adherence to supplementation when needed.

Physiologically, iron plays a crucial role as a major component of hemoglobin, while folic acid and vitamin B12 are required for red blood cell formation (erythropoiesis). Appropriate education can help individuals understand the role of these nutrients, recognize the signs of anemia, and adopt effective preventive strategies. These findings align with previous research that reported that nutrition education through pre-pregnancy classes can improve Hb levels and the nutritional status of women of childbearing age (Sari et al., 2020; Rahmawati & Putri, 2022). Thus, the results of this study strengthen the evidence that pre-pregnancy classes not only play a role in preparing couples with reproductive knowledge but also have a direct impact on improving physical health, including hemoglobin levels. This effort is crucial for preventing anemia before pregnancy, thereby reducing the risk of complications during pregnancy and childbirth, and increasing the chances of a healthy pregnancy.

The results showed no significant relationship between knowledge scores and pre-intervention hemoglobin (Hb) levels, knowledge scores and eating patterns, or between pre-intervention Hb levels and eating patterns. The Pearson correlation coefficients for these three relationships were relatively low (r ranging from -0.098 to 0.071), and all p-values ​​were greater than 0.05, indicating that the relationships were weak and not statistically significant.

These findings indicate that respondents' pre-intervention knowledge was not directly reflected in their Hb status or eating patterns. This aligns with the Health Belief Model, which states that knowledge alone is insufficient to change behavior or health status. Other supporting factors are needed, such as attitudes, motivation, social support, availability of resources, and established habits (Rosenstock et al., 1988).
The lack of a significant relationship between knowledge and eating patterns may also be due to a gap between what is known and what is actually practiced. Several studies have shown that even when individuals possess good nutritional knowledge, its application in daily life is often hampered by economic factors, food preferences, limited access to nutritious food, and environmental influences (Yuliati et al., 2020).

Similarly, the low correlation between eating patterns and pre-intervention Hb levels may be influenced by many other variables, such as baseline nutritional status, iron absorption, the presence of chronic infections, or other health conditions that affect hemoglobin formation. This suggests that efforts to improve Hb levels require a comprehensive approach, not only through increasing knowledge but also by building practical nutrition skills, improving access to nutritious food, and addressing underlying medical factors. Thus, these results underscore the importance of multidimensional interventions such as pre-conception classes that not only increase knowledge but also shape healthy behaviors and provide the necessary support to implement them in daily life.
The Effect of Pre-Pregnancy Classes on Knowledge
The analysis showed no significant difference between the control and intervention groups in knowledge scores either before or after the prenatal class. This suggests that the prenatal class was effective in improving the internal knowledge of prospective brides and grooms, although the effect was not significantly different between groups. This finding is consistent with a quasi-experimental study in Bogor that showed that interactive nutrition and reproductive health education (through lectures, simulations, and games) improved the knowledge, attitudes, and practices of pregnant women, while the control group did not show similar improvements 24.
Therefore, although both groups in your study experienced improvements, these results reinforce the importance of educational interventions such as prenatal classes as a valid way to improve the knowledge of prospective brides and pregnant women.

The Effect of Pre-Pregnancy Classes on Eating Patterns
Significant improvements in eating patterns were observed in each group after the intervention, although there were no significant differences between the control and intervention groups. This suggests that prenatal classes contributed to improvements in overall healthy eating patterns, but may not have been sufficient to create significant differences between groups. These findings align with a systematic review that found that maternal nutrition interventions—including behavior change techniques—have the potential to improve diet during pregnancy and reduce associated risks (although effectiveness varies by method) 5.

Therefore, while diets improved in both groups, providing theory-based nutrition education (such as HPM) or specific behavioral approaches could strengthen the impact of prenatal classes on changing the diets of prospective brides.
Limitation 

Other factors, such as physical activity level, economic status, and adherence to supplements, which may influence the effectiveness of the intervention, have not been explored.
Conclusion 
1. The majority of respondents were aged 21–30 years (78.7%), had a college education (45.0%), had a moderate level of knowledge about anemia (41.3%), and had a moderate diet (37.5%).

2. There was a difference in hemoglobin levels before and after class in the intervention group (p=0.005, t=-16.09).

3. There was a difference in hemoglobin levels before and after class in the control group (p=0.006, -1.9).

4. There was no difference in hemoglobin levels between the experimental and control groups before the intervention (p=0.37, t=0.907).

5. There was a difference in hemoglobin levels between the experimental and control groups after the intervention (p=0.005, t=-13.39).
6. There was no significant relationship between knowledge and Hb levels before the intervention in expectant mothers (p=0.37, r=-0.098).
7. There was no significant relationship between dietary patterns and Hb levels before the intervention in expectant mothers (p=0.53, r=0.071).
8. There was a difference in knowledge between before and after the class in the intervention group (p=0.005, t=-4.197).
9. There was a difference in knowledge between before and after the class in the control group (p=0.006, t=-5.231).
10. There was no difference in knowledge between the experimental and control groups before the intervention (p=0.427, t=0.798).
11. There was a difference in knowledge between the experimental and control groups after the intervention (p=0.005, t=1.079).
12. There was a difference in eating patterns between before and after class in the intervention group (p=0.005, t=-9.581).
13. There was a difference in eating patterns between before and after class in the control group (p=0.006, -10174).

14. There was no difference in eating patterns between the experimental and control groups before the intervention (p=0.314, t=-1.013).

15. There was no difference in eating patterns between the experimental and control groups after the intervention (p=0.843, t=-0.199)
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