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Abstract  

Balanced nutrition is beneficial for physical growth and development, maintaining health, replacing 

body tissues, and supporting reproductive health. There are several things that need to be considered during 

pregnancy, including nutritional needs during pregnancy which are different for each individual and one of 

them is influenced by health history and previous nutritional status. To help pregnant women control their 

nutritional needs and solve the problems above, an Electronic Diary Food (EDIFO) application will be 

created as an information system for balanced nutrition intake for pregnant women. A pregnant woman can 

access a balanced nutrition information system application anywhere and anytime. The application can be 

used by all pregnant women as long as the pregnant women can connect to the internet and are able to use 

the internet. 
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Introduction 

 
The main public health problem in developing countries including Indonesia is nutritional problems 

(Rukmana, 2014). The problem of nutrition is something that really needs to be considered by the 

government and health workers. Pregnant women are one of the populations that are very vulnerable to 

nutritional problems (Saragih, 2009). Nutritional problems are an indirect cause of maternal and child 

mortality which can still be prevented through balanced nutritional intake (Kemenkes RI, 2014). 

 

Balanced nutrition, especially for pregnant women, indicates that the consumption of food for 

pregnant women must meet the needs for themselves and for the growth and development of the fetus. 

Pregnant women need more nutrients than non-pregnant women, but their food consumption remains 

diverse and balanced in quantity and proportion (Kemenkes RI, 2014). 

 

Balanced nutrition is beneficial for physical growth and development, maintaining health, replacing 

body tissues, and supporting reproductive health. There are several things that need to be considered during 

pregnancy, including nutritional needs during pregnancy which are different for each individual and one of 

them is influenced by health history and previous nutritional status (Atikah, 2011). 
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The need for nutrients such as carbohydrates, proteins, vitamins and minerals during pregnancy 

increases to be able to meet the needs associated with changes in the mother's body and fetal development 

(Kemenkes RI, 2010). Factors that can affect the nutritional status of pregnant women include the attitude 

of pregnant women (Maryam, 2016). 

 

The attitude of a pregnant woman will affect the decision and will also affect the behavior of the 

pregnant woman. Pregnant women with an attitude of concern for good nutrition are likely to provide 

adequate nutrition for the fetus they contain (Maryam, 2016). Based on research conducted by Goni (2013) 

regarding the attitudes of pregnant women with nutritional status during pregnancy at the Bahu Health 

Center in Manado City, it was stated that there was a relationship between the attitudes of pregnant women 

and nutritional status during pregnancy (p = 0.003 <0.05). 

 

Food needs are seen not only in the portion eaten but must be determined on the quality of the 

nutrients contained in the food consumed. In general, the cause of malnutrition in pregnant women is due 

to the consumption of food that does not meet the nutritional requirements (Goni, 2013). 

 

Fulfillment of nutrients during pregnancy is said to be sufficient if you have good eating habits or 

attitudes. Eating habits are a term to describe food-related habits and behaviors such as the pattern of food 

eaten, the frequency and portion of food, beliefs and acceptance of food (such as taboos and feelings of 

liking or disliking food), and the method of selecting food ingredients. to be eaten (Hasanah, 2012). 

 

The results of Narasiang's research (2016) on the description of food consumption patterns in 

pregnant women in the city of Manado can be concluded that referring to the Minister of Health Regulation 

number 75 of 2013 concerning the Nutrition Adequacy Rate in Indonesia, pregnant women in the city of 

Manado have a low carbohydrate eating pattern or attitude (159, 97gr/day), sufficient protein (79.15gr/day) 

and high in fat (124.74gr/day). 

 

One of the communication tools that can be carried anywhere by users is a cell phone or cellphone. 

The development of technology is very rapid, nowadays mobile phones are not only used for voice 

communication, but can also be used to search for information via the internet, socialize via social media 

and so on. Mobile phones can also be used to run applications that are useful for building daily attitudes 

related to balanced nutrition for pregnant women (Rahim, 2018). 

 

Pregnant women currently only check the state of their womb to health workers. The health of the 

womb actually depends on the types of food eaten by the mother, because it is from food that the nutrients 

needed by the fetus to grow and develop are obtained. Currently pregnant women can consume foods that 

must be met through a nutritionist. The infrequent attitude of pregnant women to give priority to the 

fulfillment of nutrition can result in an increase in infant mortality in Indonesia. 

 

To help pregnant women control their nutritional needs and solve the problems above, an Electronic 

Diary Food (EDIFO) application will be created as an information system for balanced nutrition intake for 

pregnant women. A pregnant woman can access a balanced nutrition information system application 

anywhere and anytime. The application can be used by all pregnant women as long as the pregnant women 

can connect to the internet and are able to use the internet. 

 

Based on data from the Tanjungpinang City Health Office in 2018, there were 4,451 pregnant 

women spread across 7 Tanjungpinang City Health Centers. pregnant women with Chronic Energy 

Deficiency (KEK) and Anemia. We can know the nutritional status of pregnant women from monitoring 

weight gain during pregnancy, measuring Upper Arm Circumference (LILA) and measuring Hb levels. 

This is thought to be a result of the lack of attitudes of pregnant women regarding balanced nutrition that 

can be obtained by pregnant women in their daily eating habits. 
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Looking at the data and reports, the author wants to conduct research on the use of an android-

based electronic diary food (EDIFO) application and its influence on attitudes about balanced nutrition in 

pregnant women by using a smartphone which is one of today's technological advances and the majority of 

people have used these technological advances, so that it becomes the basis of researchers to conduct 

research on the use of an Android-based application Electronic Diary Food (EDIFO) and its effect on 

attitudes about balanced nutrition in pregnant women in the Tanjungpinang Health Center work area in 

2019. The problem in this research is is there any effect of using electronic diary food (EDIFO) applications 

on increasing attitudes of pregnant women about balanced nutrition? 

 

 
Research Methods 
 

This research is a quantitative study with a quasi-experimental design (Quasi Experiment) with a 

one group pre-test and post-test design. This research design uses a pretest before being given treatment, so 

the results will be more accurate because it can compare the conditions before and after being treated, 

namely to assess the use of the EDIFO application and its effect on knowledge and attitudes about balanced 

nutrition in pregnant women. 

 

In the early stages, pregnant women were given a pretest using a questionnaire contained in the 

EDIFO application and assessed the knowledge and attitudes of mothers about balanced nutrition for 

pregnant women. After that, pregnant women were given an intervention in the form of knowledge about 

balanced nutrition using the EDIFO application. The final stage is a posttest using the same questionnaire 

as the pretest and reassessing the knowledge and attitudes of pregnant women about balanced nutrition 

using the same checklist as the pretest. 

 

The research design model is as follows: 

 

O1 X O2 

 

Keterangan: 

 

O1 : Pre Test 

O2 : Post Test 

X  : The treatment given is in the form of an application EDIFO 

 

This research will be carried out in March - June 2019. The research site will be carried out in the 

Tanjungpinang City Health Center work area. And the variables and operational definitions of this research 

are: 

The variables in this study consist of: independent variable, namely the Electronic Diary Food 

(EDIFO) application. 

 

a. The dependent variable is the knowledge and attitude of pregnant women about balanced nutrition. 

 

b. Confounding variables are age, education, occupation, and family income. 

 

The operational definition of each variable studied is described in the operational definition table as follows: 
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Table 3 Definitions of Operational Variables 

No Name of 

Variable 

Definition of Operational Measuring 

Tool 

How To Measure Category Scale 

Independent variable     

1 Application 

Electronic 

Diary Food 

(EDIFO) 

A use of an application or 

software for monitoring 

balanced nutrition for 

pregnant women on an 

Android-based smart phone 

that aims for pregnant 

women to be able to monitor 

balanced nutritional intake 

    

Dependent Variable     

2.  Knowledge 

of pregnant 

women 

The results of measuring the 

ability of respondents to 

answer questionnaires before 

and after being given 

knowledge about balanced 

nutrition 

questionnaire Using a 

questionnaire that 

has been 

integrated with 

the application 

Good if the 

value is 80%. 

Enough if the 

value is 60-

79%. 

Less if the 

value is 59% 

 

. 

Ordinal* 

 

 

 

3. Attitude of 

pregnant 

women 

Belief or belief and 

emotional expression of 

pregnant women to 

act/respond effectively to 

balanced nutrition 

questionnaire Using a 

questionnaire that 

has been 

integrated with 

the application 

Using the Likert 

scale, positive 

and negative 

statements: 

1. Agree (S): 2 

2. Disagree 

(TS): 1 

which has been 

integrated in the 

application 

 

Attitude : 

Well (≥ 

median) 

Not enough 

  (≤ median) 

Ordinal** 

 

Confounding Variables    

4. Age The age of pregnant women 

when the study was carried 

out was based on a number of 

years 

Questionnaire 1. < 20 years Using a 

questionnaire 

that has been 

integrated in the 

application 

Ordinal 

5. Education The last formal education the 

respondent has completed 

Questionnaire 1. 220-35 years 

old 

 Ordinal 

6. Work Routine activities that get 

rewarded by pregnant women 

Questionnaire 1. > 35 years old Using a 

questionnaire 

that has been 

integrated in the 

application 

Nominal 

7. Family 

Income 

The amount of income that a 

family earns in each month 

Questionnaire 1. Elementary/juni

or high school 

 Ordinal 

Note: For analysis purposes, it is transformed to a scale of 100 into intervals 

*) Score 100 = 100 (total score) / number of questions 

**) Score 
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A. Research Population and Sample 

 

1. Population 

 

The target population in this study were all pregnant women in the Tanjungpinang City Health 

Center work area based on data from January - March 2019 as many as 75 people. (Tanjungpinang City 

Health Center). The affordable population in this study were pregnant women in the Tanjungpinang City 

Health Center working area who met the inclusion and exclusion criteria with data from January - March 

2019. 

 

2. Sample 

 

Sampling in this study used a probability sampling technique which is a sampling technique that 

provides equal opportunities for each member of the population to be a sample using simple random 

sampling. Samples are taken randomly, regardless of the level in the population, each element of the 

population has an equal and known chance of being selected as an object. 

 

The sample in this study were pregnant women in the Tanjungpinang City Health Center working 

area during the study period who met the inclusion criteria and did not include the exclusion criteria and 

were willing to participate in the study by signing the respondent's consent form. The number of samples 

is determined using the Slovin formula which can represent the existing population and can reduce bias in 

sampling with an error rate of 10% which is very suitable for the data collection technique using simple 

random sampling. 

 

 

 

Information: 

n: number of samples 

N: total population 

e = allowance for inaccuracy due to tolerable sampling error or what is known as 

precession (10%). 

With this formula, the number of research samples is: 

n =   N   

1 + Ne2 

 

n=       75       

1 + 75 (0,1)2 

n=       75       

1 + 75 (0,1)2 

n=  43 

     

Based on the Slovin formula above, the calculation results are 42.85. So, the number of samples 

obtained is 43 (42.85 rounded) from a total population of 75 with an error rate of 10%. 

 

Sampling by simple random sampling. The steps in sampling are: 

 

a. Identify the Puskesmas used in the study, then record the number of pregnant women. 

 

n =   N   

1 + Ne2  
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b. After getting the number of pregnant women, the researchers recorded the names of pregnant 

women in the population on paper. The paper is rolled up and put in a glass/box. 

 

c. Shake until it can match the number of samples that have been set to determine the number of 

pregnant women to be sampled. Research subjects are pregnant women whose rolls of paper 

containing names come out of a whisk will be the sample in this study. 

 

d. Drop Out Category 

1) Mothers who have given birth at the time of the research 

2) Pregnant women who resigned as respondents during the study. 

3) The mother whose cellphone was damaged during the research 

 

Then the data were analyzed by univariate, bivariate and multivariate. Univariate analysis was 

carried out for data on the characteristics of pregnant women, namely age, education, occupation, and 

income. Then to find out the difference in the mean of 2 variables with a numerical and categorical scale. 

The statistical test was used because the data were not normally distributed, so the Independent T test could 

not be used, so the nonparametric test was used, namely the Mann Whitney Test. And the difference is 

considered significant if the test results p value < 0.005. Furthermore, the multivariate test is carried out to 

see the confounding variables that can be included in the research model described in the conceptual 

framework. The test used is Multivariable Logistic Regression with risk factor/factor interaction test and 

confounding test.  

 

 

Result and Discussion 
 

A. Deportment  
 

Attitude is a positive or negative feeling as a person's response to an object, person and 

environment, as a result of the knowledge and experience that has been obtained. The attitude itself has 

four levels, namely accepting, responding, appreciating and being responsible (Notoatmodjo, 2012b). For 

the realization of an attitude to become a real behavior, supporting factors or enabling conditions are needed. 

Factors that can influence attitudes include personal experience, the influence of other people who are 

considered important, cultural influences, mass media, educational institutions and religious institutions as 

well as emotional stress factors (Notoatmodjo, 2012; Azwar, 2011). 

 

Attitude Component 

 

There are three components of attitude that have been put forward, namely (Azwar, 2011): 

  

a. Cognitive component The belief that individuals have in an opinion on issues that are developing in 

society. 

b. Affective component The emotional aspect of a person which is the basis of an attitude and lasts the 

longest, and has the greatest influence in changing a person's attitude. 

c. Conative component The tendency of a person to react to an event in his own way.  

 

B. Result of the Research 

 

In this chapter the author will describe and discuss the results of the research that has been carried 

out, namely the effect of using the electronic diary food (EDIFO) application on increasing the attitudes of 

pregnant women about balanced nutrition in the Tanjungpinang Health Center work area in 2019. The 

subjects in this study were pregnant women in the area. Tanjungpinang City Health Center that meets the 

inclusion criteria and does not meet the exclusion criteria. Subjects in this study amounted to 43 people. 

Each respondent was given a pre-test then given information and explanations about counseling and the 
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application of electronic diary food (EDIFO) then at the next meeting a post-test was given. In the extension 

method, a post test was carried out at that time, while the electronic diary food (EDIFO) application method 

was given 1 week. 

 

The research data obtained through questionnaires include data on respondents' characteristics, 

knowledge and attitudes of pregnant women about balanced nutrition. In this study, characteristic data was 

recorded for all respondents, including age, education, occupation and family income. Measurement of 

knowledge and attitudes was carried out before and after the intervention. Prior to data analysis, the data 

normality test was carried out on the knowledge and attitude variables. Testing the normality of the data 

using the Shapiro-Wilk test (sample 50) the data is said to be normally distributed if the p value> 0.05 is 

obtained. 

 

C. Characteristics of the Research 

 

Characteristics of research subjects were analyzed to determine the distribution or distribution and 

assess the equality of research subjects. The following are the results of a univariable analysis of the 

characteristics of research subjects consisting of age, education, occupation and family income. 

 

Table 4.1 Frequency Distribution of Research Subject Characteristics (n = 43) 

Subject Characteristics n % 

Age 

<20 years 

20-35 years old 

>35 years old 

 

1 

37 

5 

 

2,3 

86,1 

11,6 

   

Education 

Elementary/Junior High 

High School/Equivalent 

College 

 

5 

22 

16 

 

11,6 

51,2 

37,2 

Work 

unemployment  

employment 

 

27 

16 

 

62,8 

37,2 

Income 

Low (< IDR 2,500,000) 

High (≥Rp2,500,000) 

 

14 

29 

 

32,6 

67,4 

 

Based on table 4.1, it can be seen that the characteristics of respondents from 43 pregnant women 

in the Tanjungpinang Health Center work area based on age who participated in this study were at most 20-

35 years old by 86.1% of respondents, the rest aged >35 years by 11.6% of respondents and aged <20 years 

by 2.3% of respondents. Characteristics of respondents based on education, at most 51.2% of respondents 

had high school education, while the remaining 11.6% of respondents had elementary/junior high school 

education and 37.2% of respondents had tertiary education. Characteristics of respondents based on the 

work involved the most in this study amounted to 62.8% of respondents did not work, while the remaining 

37.2% of respondents worked. Furthermore, the characteristics of respondents based on family income are 

at most 67.4% of respondents earning UMR, while the remaining 32.6% of respondents are earning <UMR. 

 

1. Testing the Normality of Attitude Data Before and After Treatment 

 

Testing the normality of knowledge and attitude data before and after the provision of counseling 

and the EDIFO application was used to determine whether the data was normal or not. carried out using 

Shapiro-Wilk (sample 50) with the criteria if the p value> 0.05, then the knowledge and attitude data before 

and after the provision of counseling and the EDIFO application were declared normal. 
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Table 4.2 Normality Test of Knowledge and Attitude Data Before and After Intervention 

Variable 

Normality test 

p value 

counseling Android 

Deportment  

Pre-test 

Post-test 

 

0,123 

0,106 

 

0,123 

0,088 

Note: Shapiro-Wilk test (sample 50) 

 *: LG10(k-x) data transformation is carried out substantially negative skewness, 

 

Based on table 4.2 above, the results of the normality test of knowledge and attitude data before 

and after the provision of counseling and EDIFO applications obtained p value> 0.05, which means that 

knowledge and attitudes data before and after the provision of counseling and EDIFO applications were 

normally distributed. 

 

2.  Effect of Mother's Knowledge Before and After Intervention 

 

Table 4.3 Mother's Knowledge Before and After Intervention 

Knowledge 
counseling Android 

Median range P Value Median range pValue 

Pre-test 

Good (≥80%) 

Enough (60-79%) 

Less (≤59%) 

 

0 

66,67 

51,67 

 

0 

60-77 

43-57 
0,000* 

 

0 

66,67 

51,67 

 

0 

60-77 

43-57 
0,000** 

Post-test 

Good (≥80%) 

Enough (60-79%) 

Less (≤59%) 

 

81,67 

68,33 

53,33 

 

80-90 

63-77 

47-57 

 

100 

0 

0 

 

83-100 

0 

0 

Note: *: test results using Paired T-Test 

         **: test results using Wilcoxon 

 

Based on the data obtained the effect of providing counseling and EDIFO application can increase 

knowledge significantly (P = 0.000). For pre-test knowledge in the extension method and android in the 

sufficient category with a median value of 66.67 and a range of 60-77, while the post-test extension is in 

the good category with a median value of 81.67 and a range of 80-90. and the android method is in the good 

category with a median value of 100 and a range of 83-100. 

 

3. Effect of Mother's Attitude Before and After Intervention 

 

Table 4.4 Mother's Attitude Before and After Intervention 

Deportment 
counseling Android 

Median range p Value Median Range P Value 

Pre-test 

Good (≥29) 

Less (<29) 

 

31 

27 

 

29-36 

24-28 
0,001* 

 

31 

27 

 

29-36 

24-28 
0,000* 

Post-test 

Good (≥28) 

Less (<28) 

 

31 

26,5 

 

28-35 

21-27 

 

31 

27 

 

28-36 

24-27 

Note: *: test results using Paired T-Test 

 

Based on the data, it was found that the effect of providing counseling and the EDIFO application 

could significantly improve attitudes. The pre-test attitude in the extension method and android was in the 
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good category with a median value of 31 and a range of 29-36, while the post-test extension was in the 

good category with a median value of 31 and a range of 28-35. and the android method is in the good 

category with a median value of 31 and a range of 28-36. 

 

D. Discussion 

 

According to Eka Mardiana Afrilia stated that the incidence of malnutrition that occurs in pregnant 

women on average with a low level of education (44%). the relationship between mother's education and 

knowledge of balanced nutrition. The results of this study are in accordance with research (Budiani, 2010) 

which says that the level of education affects the mother's level of knowledge. Education is closely related 

to the way a person's attitude in perceiving something to making certain decisions for their own health 

problems. The higher a person's education, the better they should behave. 

 

The results of the tests conducted on the difference in attitude improvement after the provision of 

counseling and the EDIFO application there were no significant differences because the p value> 0.05. 

 

1. The Effect of EDIFO Counseling and Electronic Diary Food Applications on Increasing Pregnant 

Women's Attitudes about Balanced Nutrition 

 

In this study, the attitude variable obtained a p-value of 0.002, meaning that the effect of providing 

counseling and the EDIFO application could significantly improve attitudes with the extension method 

decreased by -0.01% and android increased 0.23%. 

 

The results of this study are in line with Wijayati. W 2013, there was no difference in attitude 

improvement regarding the implementation of post-counseling relactation between using group discussion 

methods and interactive lectures in the Sambi Health Center Work Area. The increase in respondents' 

attitudes about the implementation of relactation in the extension group using the group discussion method 

and interactive lectures was also influenced by the extension process itself. This is in accordance with the 

theory which states that counseling can increase the value of attitudes (Azwar 2007). In the extension 

process there is communication between participants and facilitators and vice versa as well as between 

extension participants. Changes in attitude are also influenced by the length of time a person remembers a 

message. In accordance with the theory that people may still remember the contents of the message 

delivered within a few hours to 5 days after the message was delivered, but forget who the source of the 

message is, which in the end the attitude change that occurs will not be as much as when they still remember 

who the source of the message is. or the communicator. So in this study the extension method experienced 

a decrease in the attitude value after being given an intervention. 

 

Attitude is a reaction or response that is still closed to a stimulus or object. In a person, attitudes 

are formed after the process of knowing beforehand. Information from the media will carry a suggestive 

message that is strong enough to provide an effective basis for assessing something so that a certain attitude 

direction is formed. The positive attitude of the respondents is reflected in the EDIFO application, which is 

0.23%. The distribution picture can be interpreted that the mother's attitude is more positive. A positive 

attitude is manifested by an attitude of interaction and curiosity about information concerning himself about 

the nutritional needs of pregnant women. The results of this study are in line with the research of Javier al 

Fath, et al 2017 that access information about pregnancy to help pregnant women. Through current 

technological developments to access information can be found easily, one of which is the use of mobile 

phones with the Android operating system. Android users in Indonesia are 81% of men, 19% of women, 

most of whom are aged 25-34 years. 54% of Android users are urban people, 30% are suburban people, and 

14% are rural people. Android is a new generation of mobile platform, a platform that gives developers the 

ability to develop as expected.  

 

Based on Nisa Noveani's 2017 research on android-based adolescent health education applications, 

it is stated that the application rating is 85%, which means it is very good. This shows that according to 
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adolescents' perceptions, android-based adolescent reproductive health applications can add to their 

understanding of reproductive health, are interesting to use, easy to understand and remember, increase 

motivation to learn reproductive health, and are in accordance with the needs of high school youth. 

Increased knowledge does not always lead to behavior change, but there is a positive relationship with 

behavior change. Behavior is determined by three factors; enabling factor, reinforcing factor and 

predisposing factor. Factors that influence the process of forming attitudes are personality, intelligence, and 

interests. One of the functions of the application is to arouse someone's interest. 

 

According to Notoatmodjo S, 2010, attitude is a readiness to respond that is positive or negative to 

an object or situation consistently. Attitude is a tendency to act from individuals in the form of closed 

responses to certain stimuli or objects. Attitudes indicate a suitability of reactions to stimuli that already 

involve a person's opinion and emotional factors. So attitude is not an action or activity, but is a tendency 

to take action or behavior or roles. If some of the respondents have a negative attitude, then their actions 

and behavior will tend to be negative, so that nutritional problems in pregnant women or themselves will 

occur. 

 

 

Conclusions and Suggestions 

 

A. Conclusion 

 

Based on the results of the study, it can be concluded several things as follows: 

 

1. There is an effect of implementing the EDIFO application in improving attitudes significantly 

compared to the extension method, P value = 0.002. 

 

2. There is an influence between the characteristics of the respondents which include age, education, 

occupation has a value of p <0.05 is a confounding factor that has an influence on increasing the 

mother's attitude, while at the attitude of p>0.05 there is no relationship. 

 

B. Recommendation 

 

Theoretical Suggestions 

Further research is needed to see the increase in the use of this application system not only on 

nutritional needs, but on the needs of pregnant women as a whole and a longer research time and increase 

in content in the EDIFO application. 
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