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ABSTRACT 

Mojokerto is an industrial city which accounts for as much as 40% of the total female 

employees of reproductive age in the East Java region. The health status of pregnant 

women in industrial areas is something that must be considered in order to produce a 

superior Indonesian generation. 

The research design used the "Quasi-experimental pre post design" method. The sample of 

this study was 51 pregnant women in industrial areas. Treatment is in the form of nutrition 

education for pregnant women after the mother has confirmed knowledge of knowledge, 

nutritional behavior and Hb (hemoglobin) levels. 

The results showed that the knowledge of pregnant women increased 73% after increasing 

behavior, 78% increased behavior and increased mean Hb from 11.64 to 12.14 

This study proves that the nutrition education model for pregnant women in industrial 

areas has a positive correlation with maternal nutritional knowledge, nutritional behavior 

and Hb levels of pregnant women. 
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BACKGROUND 

Nutrition education is the basis for any program aimed at improving nutrition (1). 

Knowledge of proper nutrition and a balanced diet during pregnancy are considered 

important for the well-being of both mother and fetus (2). During pregnancy, nutritional 

problems can affect both the mother and the fetus, therefore special attention is needed. 

Inadequate diet during pregnancy can cause various nutritional deficiencies such as 

anemia. So proper nutrition is an important part of pregnancy that should not be neglected 

(3) 

WHO estimates that the prevalence of anemia in pregnant women is 14% in 

developed countries and 51% in developing countries (4).  The results of research in the 

Pulogadung industrial area showed that the prevalence of anemia among female workers 

was 32.1%. Based on the BMI indicator, 23.2% of workers were aware of obesity and 

61.6% of carbohydrate consumption was higher than the standard dietary allowance. The 

incidence of anemia is still relatively high even though iron folic acid supplementation 

programs are implemented in the world (5). Related to this phenomenon, Mojokerto has a 

potential industrial area for similar research to explore problems and find solutions in an 

effort to improve the health status of mothers, especially pregnant women. 

Research conducted on working pregnant women showed 76.5% had anemia and 23.5% 

were not anemic. In contrast to pregnant women who do not work, this is because pregnant 

women who work, especially in factories, do not have enough free time to participate in 

health education. (6) The knowledge obtained by pregnant women who do not work has an 

effect on the lower incidence of anemia in pregnant women compared to mothers who 

work. 

The strategy most often used to improve the nutritional status of pregnant women is 

nutrition education which emphasizes the quality of the mother's diet by increasing the 

variety of diets (7). The research that will be planned will try to carry out nutrition 

education for pregnant women which will further examine its effect on Hb levels and 

eating behavior of pregnant women in industrial areas. 

 

METHOD 

This research was conducted using a "Quasi-experimental" approach. To determine 

the effect of nutrition education on HB levels and food intake of pregnant women. At this 

stage the researchers provided nutrition education treatments to pregnant women, before 

being given treatment for pregnant women, they first carried out an Hb examination. After 

the treatment of pregnant women, observations were made to determine the knowledge and 

behavior patterns of pregnant women iron consumption and Hb examination. 

The data obtained at the time of data collection were coded, edited, and tabulated. 

Furthermore, the data were processed using the SPSS test using the paired T-Test for pre 

and post data on the knowledge and behavior of the respondents. Meanwhile, for the pre 

and post treatment Hb level data, the Kolmogorov-smirov statistical test was performed 

 

RESULT 

Table 1. The level of knowledge of pregnant women before and after treatment 

 

knowledge 
Before  After 

Frekuensi Percentage Frequency Percentage 

poor 18 35 % 0 0% 

satisfactory 26 51 % 14 27% 
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good  7  14 % 37 73% 

The results of the analysis in table 1 show that after being given treatment there was an 

increase in good knowledge by 73% and no respondent had a lack of knowledge. 

 

Table 2 The behavior of nutrition consumption in pregnant women 

before and after treatment  

attitude  
Before  After 

Frekuensi Percentage Frequency Frekuensi 

poor 16 31 % 0 0 % 

satisfactory 

good  

20 

15  

39 % 

30 % 

11 

40 

22 % 

78 % 

The results of the analysis in Table 2 above show that after being given the nutrition 

education model, there was an increase in the consumption of appropriate nutrition by 78% 

and there were no respondents who behaved inappropriately. 

Table 3 Hb (hemoglobin) levels in pregnant women before and after treatment 

No Variabel Minimim Maximum  Mean  

1 Hb before 8,6 14,6 11,63 

2 Hb after 10 14,2 12,14 

 

The results of the analysis in table 3 show that after being given the nutrition education 

model, there was an increase in the average Hb level of 12.14 

 

Table 4 The Effect of the Nutrition Education Model on the knowledge of pregnant 

women on nutrition consumption during pregnancy 

Ranks 

 N Mean 

Rank 

Sum of 

Ranks 

POST KNOWLEDGE - PRE 

KNOWLEDGE 

Negative 

Ranks 

0a .00 .00 

Positive Ranks 42b 21.50 903.00 

Ties 9c   

Total 51   

 

The analysis showed that 42 people experienced an increase in their level of knowledge 

and 9 people had no change in their level of knowledge. 

 

Test Statisticsa 

 PENGETAHUAN_POST - PENGETAHUAN_PRE 

Z -6.132b 

Asymp. Sig. (2-tailed) .000 

 

The results of the SPSS output above, the p-value of 0.000 <α, it can be concluded that H0 

is rejected, meaning that there is an effect of the nutrition education model on the level of 

knowledge of pregnant women on nutritional consumption during pregnancy. 
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Table 5 The influence of the nutrition education model on the behavior of maternal 

nutrition consumption during pregnancy 

 

Ranks 

 N Mean 

Rank 

Sum of 

Ranks 

POST BEHAVIOR - 

PRE BEHAVIOR 

Negative 

Ranks 

0a .00 .00 

Positive Ranks 36b 18.50 666.00 

Ties 15c   

Total 51   

The analysis showed that 36 people experienced an increase in their nutritional 

consumption behavior during pregnancy and 15 people had no change in their 

nutritional consumption behavior during pregnancy 

Test Statisticsa 

 POST BEHAVIOR - PRE 

BEHAVIOR 

Z -5.687b 

Asymp. Sig. (2-

tailed) 

.000 

 

The results of the table analysis of the p-value of 0.000 <α, it can be concluded that 

H0 is rejected, meaning that there is an effect of the nutritional education model on 

nutrition consumption behavior during pregnancy. 

 

Effect of nutrition education on hemoglobin levels of pregnant women 

Table 6 Results of testing for normality of Hb level data for pregnant women before 

and after treatment 

One-Sample Kolmogorov-Smirnov Test 

Variable 
Mean Std. Deviation p value 

Before After Before After Before after 

Level Hb  11,63 12,14l 1,36l 0,85l 0,909 0,303 

 

The results of the data normality test analysis using the Kolmogorov-Smirnov test, p 

value> 0.05, it can be concluded that the data above is normally distributed. 

 

Table 7 The results of testing the hypothesis of the effect of nutrition education on 

Hb levels 

Variabel 

   95% Confidence 

Interval  
  

 Mean 
Std. 

Deviation 
Lower Upper t p value 

level Hb 
Before - 

after 
0,509 0,694 -0,705 -0,314 

-

5,241 
0,000 
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The results of the paired t test analysis showed that the p value was 0.00 <α, it was 

concluded that H0 was rejected, meaning that there was an influence on the nutrition 

education model on the hemoglobin level of pregnant women 

 

DISCUSSIONS 

This study shows that a nutritional education model and diet plan based on iron-rich 

foods during pregnancy are shown to improve knowledge, nutrition consumption behavior 

and increase hemoglobin levels. Similar results were reported by a randomized study 

conducted at the University of Ghana showing that nutrition education that emphasizes 

consumption of iron-rich foods is positively associated with increased hemoglobin levels. 

(8). A quasi-experimental study conducted by Al-tell MA et al, (2010) A quasi-

experimental study conducted by (9) . Likewise, in a pre-test post-test study on pregnancy 

conducted by Garg & Kashyap (2006), individual counseling significantly increased mean 

hemoglobin levels in pregnant women (0,97 vs 1,58, P <0,001) (10). Likewise, a 

randomized control trial among pregnant Nepalese women, the educational program saw 

only significantly higher changes in hemoglobin (0,23 gm / dl) compared to the control 

group (P <0.01)(11). While a randomized control trial conducted in Greece did not show a 

significant effect of nutrition education and counseling on hemoglobin levels in the 

intervention group compared to the control group (12). 

A review of previous randomized control trials and quasi-experimental studies 

reported substantial and significant effects when nutritional education and counseling was 

provided with nutritional supplements, mostly via micronutrients, compared to nutrition 

education alone. (13). The Nepal Demographic and Health Survey report shows that only 

42% of women taking the recommended dose of iron during pregnancy and 41% of 

women aged 15 to 49 are anemic (14). Thus, adherence to iron supplementation is still low 

in pregnant women in Nepal. According to the Multi-Sectoral Nutrition Plan II, Nepal has 

a target to reduce the prevalence of anemia among women of reproductive age by 50% in 

line with the Sustainable Development Goals. (14). Counseling on nutrition education and 

a diet plan based on iron-rich foods for pregnant women can be effective strategies to 

reduce anemia among pregnant women. 

The nutrition education intervention and diet plan based on iron-rich foods were 

significantly associated with improved maternal nutritional knowledge scores of anemia 

and intake of iron-rich foods in the intervention group compared to the control group (66% 

vs 24.1%). A randomized study conducted at a Ghanaian university reported that a 

significant increase in knowledge was demonstrated by the intervention group at the end of 

the intervention period (8). Studies conducted in Ethiopia revealed that the knowledge of 

pregnant women about nutrition during pregnancy increased significantly after the 

provision of nutrition education and special dietary practices (15). The intervention study 

design was carried out in Kalyobia Governorate (Moshtoher, KafrShoukr, and Kaha) (n = 

200). The results showed 78% of pregnant women had achieved a good nutritional 

knowledge score after the intervention. (16). However, most of the counseling conducted 

during antenatal visits tends to be general in nature in the Nepalese context. Our findings 

suggest that pregnant women who have good nutritional knowledge can increase 

hemoglobin levels. Thus, nutrition education and counseling during antenatal visits can 

increase maternal nutritional knowledge about iron-rich foods. Similar results were 

reported by another study conducted, an intervention study that after a nutrition education 

session, there was a significant increase in the nutritional knowledge score that could help 

prevent anemia. (17). 
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Another study conducted by Kafatos AG et al, indicated that nutritional counseling 

during pregnancy can increase food intake and increase maternal weight. (12). The results 

of this study indicated that pregnant women who received nutrition education and an iron-

based diet experienced a significant increase in their consumption levels of red meat, fish 

liver, vitamin C-rich fruits, dairy products, eggs and dark green vegetables compared to 

controls. group. The study conducted by Liu N et al, (2009) also showed that fruit 

consumption increased in the intervention group than in the control group (18). Pregnant 

women in the intervention group reflected a change in behavior by practicing a minimum 

dietary intake of 3 or more (19). Nutrition education and counseling have been found in 

other studies to improve maternal diet including dietary practices and consumption of 

macro and micro nutrients (8)(20). Micronutrient deficiencies can lead to poor maternal 

health outcomes and pregnancy-related complications (21). Brough L et al, (2010) showed 

that increasing consumption of micronutrients in pregnancy can improve the nutritional 

status of pregnant women. Research conducted by E. Emilia (2009) also revealed the need 

to implement nutrition education as an effort to change behavior to improve nutrition (22). 

Health education with the Model Information Motivation Behavior Skill (IMB) approach 

plays a role in increasing knowledge and patterns of consumption of vegetables and fruits 

in pregnant women. (23). 

 

CONCLUSION 

The nutrition education model for pregnant women in industrial areas has a positive 

correlation with the increase in knowledge of pregnant women. The nutrition education 

model for pregnant women in industrial areas has a positive correlation with the increase 

in nutritional behavior of pregnant women. The nutrition education model for pregnant 

women in industrial areas has a positive correlation with the increase in Hb levels of 

pregnant women 

 

LIMITATIONS 

Our study has several limitations. Our study sample size is insufficient because the 

findings cannot be generalized to a wider population. Adherence to nutritional education 

and diet plans based on iron-rich foods was not assessed in this study. Only hemoglobin 

levels were measured so we could not assess the differentiation of anemia, such as iron 

deficiency, nutrition, genetics, and infectious anemia in this study. There is a possibility of 

bias because there was no control group in this study. 
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